
 
 
 
 

 
 
 

 
 
 
 
 
 
 

 
Looking down Horse Creek, just above confluence with Middle Creek.   Circa 1940 
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Introduction 
 

 
 

Analysis Overview 
 
Watershed analysis is ecosystem analysis at the 
watershed scale. It is both an analysis and an 
information gathering process. The purpose is to 
provide a means by which the watershed can be 
understood as an ecological system by analyzing 
and documenting the processes and interactions 
occurring within. This document, The Horse Creek 
Ecosystem Analysis, documents the ecosystem 
analysis of the Horse Creek watershed (see Figure 
i-1 Klamath Basin Vicinity and Horse Creek 
Watershed, page intro-3). 
 
The analysis focuses on the Issues and Key 
Questions specifically identified for this watershed.  
They are assessed in terms of their biological, 
physical, and social features. Types of information 
used in the analysis includes: beneficial water uses; 
vegetative patterns and distribution; disturbance 
factors; wildlife species and their habitats; human 
use patterns; and the importance of vegetative and 
riparian corridors. The analysis concludes with the 
identification of management opportunities that will 
provide the basis for the development of future 
projects. 
 
In this way, the analysis process is used as a vehicle 
for implementation of Forest planning direction, as 
an intermediate process between land management 
planning and project planning. It is an analysis step 
and does not involve National Environmental Policy 
Act (NEPA) decisions. It provides a means of 
refining the Forest Plan to the the desired conditions 
of the watershed, given the Goals and Objectives, 
Management Areas and Standards and Guidelines 
from the Klamath National Forest Land and 
Resource Management Plan (Forest Plan), current 
policy, and other applicable State and Federal 
regulations. 
  
The Forest Plan incorporates direction contained in 
the Record of Decision (ROD) and attached 
Standards and Guidelines for the Final 
Supplemental Environmental Impact  Statement  on  
Management of Habitat for Late-Successional and 
Old-Growth Forest Related Species Within the 
Range of the Northern Spotted Owl (FSEIS), also 
known as the Northwest Forest Plan.  
 
Seven different Management Areas occur within the 
Horse Creek analysis area:  Late-Successional 

Reserve (LSR), Special Interest Area, Riparian 
Reserve, Recreation River, Retention Visual Quality 
Objective (VQO), Partial Retention VQO, and 
General Forest.  Although not Forest Plan 
Management Areas, Released Roadless Areas and 
Critical Habitat for the northern spotted owl outside 
of LSR are areas of special management 
consideration located within the analysis area. 
 

Process And Document Organization 
 
The analysis was conducted by a core Forest 
Ecosystem Analysis Team (FEAT) and an expanded 
team of District resource specialists.  During the 
analysis phase, participation and involvement of the 
Public and other Federal agencies was encouraged. 
 
Six steps are utilized in conducting watershed 
analysis: Characterization, Issues and Key 
Questions, Current Conditions, Reference 
Conditions, Interpretation, and Recommendations.  
The six steps of the analysis process are 
documented in the six chapters of this ecosystem 
analysis. A summary of each chapter follows. 
 
CHAPTER 1 - CHARACTERIZATION 
 
The watershed is placed in context within the river 
basin, province, or a broader geographic area.  The 
dominant physical, biological, and human dimension 
features, characteristics, and uses of the watershed 
are described. 
 
CHAPTER 2 - ISSUES AND KEY QUESTIONS 
 
The variety of uses and values associated with the 
watershed are identified. This step focuses the 
analysis on key elements of the ecosystem that are 
most relevant to the management issues, human 
values, or resource conditions within the watershed.  
Analysis questions are formulated and indicators 
used to measure or interpret these ecosystem 
elements are identified. 
 
CHAPTER 3 - CURRENT CONDITIONS 
 
The current range, distribution, and conditions of the 
relevant ecosystem elements are described. 
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CHAPTER 4 - REFERENCE CONDITION 
 
Historic conditions are described and compared with 
current conditions.  The development/ transition from 
these historic to current conditions as the result of 
human influence and natural disturbances is 
explained. 
 
CHAPTER 5 - INTERPRETATION 
 
The existing and historical or reference conditions of 
specific landscape elements are compared.  
Important differences, similarities or trends, and their 
causes are explained.  Desired conditions for each 
issue are discussed. 
 
CHAPTER 6 - RECOMMENDATIONS 
 
Management activities that could move the 
ecosystem towards desired conditions are identified 
as Management Opportunities.  What needs to be 
done and why are identified.  This step ultimately 
provides the purpose and need for implementation 
of individual projects designed to achieve desired 
conditions. 
 
APPENDICES 
 
Appendices A through E are included in support of 
descriptions, discussions, and explanations 
contained within the analysis.  As part of the 
process, feedback to the Forest Plan, e.g., changes 
in land allocations, refinements to existing data 
layers, etc., is documented, see Appendix A – 
Forest Plan Feedback, for details.  The other 
appendices are referenced where appropriate 
throughout the document. 
 

A -  Forest Plan Feedback 
B -  Cummulative Watershed Effects 
C -  Aquatic Habitat 
D - Fire and Fuels 
E -  Roads Analysis Process 
F - Short-Term Timber Program Analysis 

 
MAP PACKET 
 
The final portion of this document is the Map Packet 
containing the majority of maps (Figures) referred to 
within the text of this analysis. 
 

Relationship to Other Analyses and Planning 
 

As stated previously, ecosystem analysis occurs 
between the Forest Plan and project-level (NEPA) 
analyses. Project implementation requires 
subsequent analysis focused on site specific effects 
and public involvement before a decision is made.  
 
The Horse Creek Ecosystem Analysis is one of 
many completed watershed analyses; see Figure i-2 
Completed Ecosystem Analyses / Watershed 
Boundaries, page intro-4, for a display of completed 
analyses on the Forest. 
 

Information And Data Sources 
 
Data and information used in this analysis have 
come from several sources. The set of Klamath 
National Forest Planning Map Layers, updated as 
appropriate, and additional map layers were the 
source for the following geographic information 
system (GIS) layers which were used during the 
process; Hydrology (with analysis area and sub-
watersheds delineated and watercourses delineated 
to approximate the extent of annual scour), Geology 
Layer (with rock types and geomorphic terranes), 
Digital Elevation Data Layer,  Soils and Existing 
Vegetation Layer, Fire Layer (includes past fire 
perimeters, starts, and intensity),  Wildlife Layer 
(includes critical and suitable habitat), Land 
Allocations (from Forest Plan), Transportation 
Layer, Visual Quality Layers (with existing visual 
conditions and visual quality objectives), and 
Recreation Layer. From these data layers, 
information such as fire hazard, existing vegetation 
communities, and short term timber program 
analysis were derived. 
 
Additional non-GIS sources of information were 
incorporated into the analysis. Stream surveys and 
fisheries habitat typing data were available for some 
streams within the analysis area. Other information 
was obtained from Forest planning documents, 
aerial photo interpretation, County museum records, 
published reports and papers, and personal 
communications. 
 

An Iterative Process 
 

Ecosystem analysis is an ongoing process. This 
initial analysis report will serve as a foundation onto 
which new information or interpretation may be 
added.
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Chapter 1 – Characterization 
 

 
This analysis addresses an area that covers 
approximately 70,000 acres of the Klamath 
Mountains province in Northern California. Federal 
land (37,800 acres) is administered by the Scott 
River Ranger District of the Klamath National Forest 
(see Figure i-1 Klamath Basin Vicinity and Horse 
Creek Watershed, page intro-3, and Figure 1-1 
Base Map, contained in the Map Packet located at 
the end of this document). The Klamath River 
borders the watershed from the southeast boundary 
about one mile above the Klamath River School to 
the confluence of the Scott River. The northern 
boundary of the watershed is the Forest boundary 
along the Siskiyou Crest and the Beaver Creek 
Watershed.  Other boundaries include Johnny O’Neil 
Ridge to the west. The southern boundary is south 
of the Klamath River from Collins Baldy Lookout in 
the east to the confluence of the Scott River on the 
west boundary. 
 
Approximately 54% of the area is public land, 
administered by the Klamath National Forest, see 
Figure 1-1. About 46% of the analysis area is in 
private ownership, the bulk of which is industrial 
timberland. The two timber companies with the 
largest holdings in the analysis area are Fruit 
Growers Supply Company and Timber Products, 
who own 70% (approx. 17,660 acres) and 14% 
(approx. 4500 acres), respectively, of the private 
ownership. Most of the private timber company lands 
are in a checkerboard (every other section) pattern 
with Federal ownership. Most of the individually 
owned private land is concentrated in the Horse 
Creek and Middle Creek drainages and along the 
Klamath River in smaller parcels.  The largest 
population center is Horse Creek, population 115, in 
the south-central portion of the analysis area.  
Primary access is from Interstate Highway I-5 to 
California State Highway 96, which parallels the 
Klamath River through the analysis area. 
 
This watershed analysis covers six major drainages, 
their tributaries, and face drainages. Draining from 
the Siskiyou Crest and located on the north side of 
the Klamath River are Horse Creek, Middle Creek, 
Buckhorn Creek, Kohl Creek and Doggett Creek; on 
the south side of the river is Collins Creek; and the 
face drainages draining directly into the Klamath 
include Sambo and Howards Gulches; and 
Kinsman, Everill, and Lime Creeks. The sub-
watersheds will be analyzed together; but some 
information may be compiled by individual sub-
watershed. This landscape borders four other 
watershed analysis areas on the Klamath National 

Forest: Seiad, Lower Scott, Haystack and Beaver, 
see Figure i-2 Completed Ecosystem Analysis/ 
Watershed Boundaries, page intro-4. The Forest 
boundary on the northern end of the watershed 
borders the Rogue River National Forest.   
 
The Klamath National Forest has allocated land into 
17 distinct Management Areas through land 
management planning, as documented in the 
Klamath National Forest Land and Resource 
Management Plan (Forest Plan).  Each 
Management Area has distinct goals and objectives, 
with standards and guidelines guiding management. 
This analysis area includes seven of these 
Management Areas, see Figure 1-2 Forest Plan 
Management Areas. Table 1-1 Management Areas 
and Proportion of Analysis Area and National Forest 
displays the percentages of the area occupied by 
each Management Area as a proportion of the entire 
analysis area, and as a proportion of only the 
National Forest System lands.  
 
Table 1-1.  Management Areas and Proportion of 
Analysis Area (%WA) and National Forest (%KNF). 
 % WA % KNF
Congressionally Designated:  
Late-Successional Reserves 
(LSRs) 

30% 55% 

Administratively Withdrawn:  
Special Management  <1% <1% 
Riparian Reserves (RRs) 6% 10% 
Matrix:  
Retention 2 3% 
Recreation River <1% <1% 
Partial Retention 10% 19% 
General Forest 6% 12% 
 
Elevations within the analysis area range from 1,560 
feet on the Klamath River at Blue Heron to 7,112 
feet at Condrey Mountain on the Siskiyou Crest. 
Copper Butte and White Mountain are other 
prominent peaks in the crest area. The climate is 
one of a temperate Mediterranean type, typified by 
hot, dry summers and cool, moist winters. 
Precipitation ranges from an annual rainfall of 30" in 
the lower elevations near the Klamath River, to 
about 75" at the highest elevations, the crest zone, 
with approximately 90% falling between October and 
May.  Below 3,500 feet in elevation, the predominate 
precipitation is rainfall, while above 4,000 feet winter 
precipitation is predominately snowfall with rain-on-
snow events occurring in the transition zone. 
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Summer precipitation occurs predominantly as 
thunderstorm activity, with high-intensity, short-
duration thunderstorms common. 
 
The Horse Creek analysis area is a complex area 
geologically, with a variety of bedrock types and 
several different geomorphic landscapes. The 
bedrock underlying this area is a complex of 
metamorphosed sedimentary and volcanic rocks 
derived from the ocean floor and subduction zone 
that were uplifted and thrust onto the North 
American continent. The Condrey Mountain Schist 
comprises the bedrock in the northern and central 
part of the area. It is the noticeable, expansive, 
uplifted dome-shaped landform that can be seen 
while driving along Highway 96. Other meta-
sedimentary and meta-volcanic rocks of the 
Rattlesnake Creek and Eastern Hayfork Terranes 
are faulted against the Condrey Schist on the west 
and the east.  Younger granitic rocks of the Slinkard 
Peak and Vesa Bluffs Plutons have intruded the 
metamorphic rocks on the west and the east.  
Portions of the original oceanic basement rocks 
(ultramafic rocks) are exposed in the southern and 
eastern part of the area near Horse Creek along the 
Klamath River. All of the bedrock has been uplifted 
as part of the regional uplift of the Klamath 
Mountains, and subsequently this area has been 
deeply eroded. The rivers and streams (Horse, 
Middle, Buckhorn, Collins Creeks and the Klamath 
River) have actively downcut through these uplifted 
mountain terranes. 
 
The area can be divided into six geologic terranes, 
sharing similar bedrock and geomorphic attributes.  
The Condrey Mountain Dome is the major 
landscape feature of the area, with other terranes in 
fault contact around it. In order of occurrence in the 
analysis area, the geomorphic landscapes of the 
analysis area are: 
 
• Graphitic Schist of the Condrey Mountain Terrane. 
• Other schists of the Condrey Mountain Terrane 

(blueschist, greenschist, quartz mica schist) 
• Metasediments of the Eastern Hayfork Terrane 
• Meta-volcanic and meta-sedimentary rocks of the 

Rattlesnake Creek Terrane 
• Granitic rocks of the Slinkard Creek and Vesa 

Bluffs Plutons 
• Ultramafic rocks. 
 
Each of these bedrock units produces unique slope 
features, topography, and landslides. The graphitic 
schist of the Condrey Mountain Terrane comprises 
the basement of extremely large, dormant landslide 
blocks that extend from the headwater ridges down 
to the channels of Buckhorn and Middle Creeks.  
These landslide bocks originated hundreds to 
thousands of years ago when the climate was much 

wetter than it is now. Massive earthquakes related to 
subduction zone processes may have initiated these 
massive landslides. All of the Condrey schist 
terranes have significant numbers of springs, seeps 
and wetlands, indicating elevated groundwater. Soils 
derived from the Condrey Mountain schist are soft, 
sensitive to disturbance, and easily compacted, 
while soils derived from the granitics are highly 
erodible. Another feature of the area is the presence 
of what are known as “barrens” in the high elevation 
red-fir forests of the Condrey Mountain Terrane. 
These sites area largely unvegetated with scattered 
grass and shrubs and occur in the crest zone around 
Dry Lake and Condrey Mountain. The soils are 
significantly depleted in calcium and magnesium, 
and are heavily disturbed by pocket gophers.    
 
The Condrey Mountain Blueschist geologic Special 
Interest Area, located along the crest northwest of 
Dry Lake, contains unusual blue-colored rocks that 
were formed deep within the ancient subduction 
zone at high pressures and low temperatures. Other 
unique features of the area include two mineral 
springs located in Crawfish Gulch and Williams 
Gulch. Mineral deposits that have been explored 
and mined in the area include placer and lode gold, 
copper, mercury and chromite.   
 
The Klamath River winds for approximately 18 miles 
through the south central portion of the analysis 
area.  The western boundary of the area is where 
the Scott River enters the Klamath River at river mile 
(RM) 143 from the ocean, at an elevation of 1560 ft. 
The area provides important habitat (spawning and 
rearing) and migration corridors for resident and 
anadromous fish species, and other aquatic 
organisms.  Indigenous fish stocks include fall and 
winter steelhead trout, fall-run Chinook salmon, coho 
salmon, rainbow trout, Pacific lamprey, speckled 
dace, Klamath smallscale sucker, and marbled 
sculpin.  The Southern Oregon/ Northern California 
coast (SONCC) coho has been listed as Threatened 
under the Endangered Species Act and the Klamath 
Mountains Province (KMP) steelhead has been 
listed as a Candidate Species under the 
Endangered Species Act. Currently, the National 
Marine Fisheries Service (NMFS) is undergoing 
another status review to determine if the KMP 
steelhead warrant listing under the Endangered 
Species Act. 
 
Fresh water mussels and other mollusk species may 
occur within the Klamath River. However, most 
information about mollusks, such as abundance or 
distribution, is poorly known.  
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Indigenous Pacific giant salamander and tailed frogs 
are common in most of the tributaries to the River 
within the analysis area.  The foothill yellow-legged 



frog and western pond turtle are Forest Service 
Region 5 Sensitive Species, and are found in the 
watershed.  Bullfrogs are an exotic species that 
have been introduced to the Klamath River, and can 
be found within the analysis area.  Numerous 
aquatic invertebrate insects inhabit all flowing and 
standing water bodies in the analysis area.   
 
The primary anadromous tributary to the Klamath 
River within the analysis area is Horse Creek. Other, 
smaller landscape streams with anadromous habitat 
include Collins Creek, Kohl Creek, and Doggett 
Creek. Tributaries within this analysis area provide 
important year-around perennial connection to the 
Klamath River. In addition, the tributaries contribute 
important cold water and other watershed products, 
such as large wood and gravel, to mainstem Horse 
Creek and the Klamath River.    
 
Vegetative cover in the landscape area includes 
Douglas fir and Klamath mixed conifer forest, 
montane hardwood, chaparral, riparian shrub/ 
hardwood, riparian meadow, oak woodland, and 
annual grassland.  Habitat exists for two plant 
species listed as Region 5 Sensitive Species by the 
Regional Forester: Howells lousewort (Pedicularis 
howellii) and Henderson’s horkelia (Horkelia 
hendersonii). 
 
Two Botanical Special Interest Areas (SIAs), and a 
portion of a Geological SIA are located on National 
Forest lands within the watershed.  These SIAs 
comprise 467 acres of the watershed.  The 
Geological SIA, the Condrey Mountain Blue Schist 
Geological Area mentioned above, straddles the 
boundary between the Horse Creek and Beaver 
Creek watersheds. Botanical SIA B23, White 
Mountain, comprises 123 acres along the Siskiyou 
Crest.  The area was designated because of the 
plant species endemic to the Crest Zone. Area B24, 
Horse Creek, is an example of old growth riparian 
hardwood and is located in the lower reaches of 
Horse Creek. 
 
Wildfire is the primary natural disturbance process in 
the landscape.  All the natural vegetation types are 
developed and adapted to a frequent fire 
disturbance regime, and many are dependant upon 
fire for their persistence.  Lightning and American 
Indian ignited fires were the primary factors shaping 
the vegetation.  Fire suppression became effective 
in the 1930s through efforts of the Civilian 
Conservation Corp (CCC).  Mechanized support (fire 
engines, dozers, aircraft, etc.) increased fire 
suppression efficiency in later years. With effective 
fire suppression, vegetative response has been to fill 
areas that were historically more open and to favor 
shade tolerant species.  This has resulted in 
increased competition for moisture and sunlight, 

shading out and killing understory species, and 
crowding the overstory. Stand densities and fuel 
loadings have increased over pre-suppression 
periods. The most recent large fires that have 
occurred in the analysis area were in 1977 from an 
escaped control burn, 1987 when fire suppression 
forces were overwhelmed with multiple fires starting 
from a dry lightning storm at the end of August, and 
the Bark Fire in 2000. Due to the high intensities, 
many of the effects are still being realized, and will 
be discussed in detail through the analysis. 
 
Wildlife habitats are determined by the distribution of 
vegetation communities on the landscape and by the 
structure and mix of species within a community. 
The analysis area supports a variety of wildlife 
species representative of animals found throughout 
northwestern California. The mix of species is 
diverse because of the range of habitats found 
within the analysis area, from small intermittent 
streams to high mountain meadows.  All vegetative 
seral stages are represented here with a 
corresponding compliment of wildlife species. 
 
There are several wildlife species found in the 
watershed that have special and unique habitat 
needs.  Based on current population estimates, and 
threats to habitats some of these species are 
recognized under the Endangered Species Act as 
Threatened or Endangered, listed as Region 5 
Sensitive Species by the Regional Forester, or as 
Survey and Manage Species.  Threatened or 
Endangered wildlife species that may occur in the 
analysis area include northern spotted owls and bald 
eagles.  Region 5 Sensitive species include northern 
goshawk, willow flycatcher, Pacific fisher, wolverine, 
great gray owls, and marten.  Big game species 
such as bear and black-tailed deer are abundant 
within the landscape, as well as small game species 
and a wide variety of migratory songbirds. The 
Horse Creek watershed supports a large and 
growing Roosevelt elk herd. 
 
Survey and Manage species in the analysis area 
include both the Siskiyou Mountain salamander and 
the Del Norte salamander; it is called the zone of 
contact for these two species. Survey and Manage 
mollusks, fungi, and bryophytes may occur in the 
analysis area.  
  
The Klamath River is a designated Recreational 
component of the National Wild and Scenic River 
system with approximately 18 miles of the river 
flowing through the analysis area.  
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Human uses and values are an important aspect of 
the watershed.   The Shasta Indian Tribes are the 
first known inhabitants. Their territory may have 
included the area from Scott River to Horse Creek.  



There are at least twelve documented village sites 
along the Klamath River within the boundary of the 
watershed. 
   
Initial exploration by Euro-Americans within the area 
of the Horse Creek watershed may have occurred 
with the movement of fur trappers over the Siskiyous 
and into Scott Valley.  The fur trappers of the 1820s 
and 1830s made early contacts with the Shasta 
Indians.   
 
The discovery of gold at Scott Bar in 1850 brought 
many to the Klamath River region in search of gold. 
For approximately 40 years, mining activity was the 
most important rural industry. Mining claims were 
established along the Klamath River. These claims 
were categorized into river, bank, gulch, and hillside 
claims. Following the decline of mining activities in 
the late 1880’s, other land uses, including 
homesteading, cattle grazing, and farming, 
increased. After 1950, logging became the most 
important rural industry. Timber harvest occurs both 
on private lands and on National Forest managed 
lands within the analysis area.   
 
The numerous stream courses provide water for 
domestic and agricultural use.  One cattle grazing 

allotment and portions of a second are under permit 
to local ranchers. The base of operations for the 
largest permits is at the Rainey Ranch at the mouth 
of Horse Creek. Other grazing permittees truck their 
livestock from Scott and Shasta Valleys. In 1996 a 
watershed analysis was completed for the Horse 
Creek and Dry Lake Grazing Allotments in 
conjunction with permit issuance. This analysis 
incorporates by reference the information contained 
in that analysis. 
 
Recreational experiences in this landscape are 
unique in that the number of users is low, compared 
to other places on this Forest as well to other 
National Forests in the California Region, especially 
those close Recreational experiences in this 
landscape are unique in that the number of users is 
low.  Whitewater rafting and fishing are important 
recreational uses for this area. Recreation 
opportunities include a Forest Service dispersed 
recreation site (Brown Bear Picnic Site), a river 
access site (Blue Heron Boat Ramp) and the Pacific 
Crest National Scenic Trail which traverses the 
analysis area. Hunting and fishing occurs throughout 
the area. 
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Chapter 2 - Issues and Key Questions 
  

                                                                                                                                                                                             
 2- What are the hydrologic/ erosional concerns in 
the analysis area and in each sub watershed?   Hillslope Processes 
 Watershed conditions within the Horse Creek 

analysis area are influenced by various watershed 
disturbances in combination with steep and 
mountainous terrane. Landslide and erosion 
processes play a key role. Some areas have had 
multiple or repeated disturbances, including 
extensive timber harvest, high road densities, and 
high intensity fire. The geomorphology of the 
analysis area is very complicated.    

-a What management strategies should be used to 
minimize impacts from human activities?  
 
3- Which sub-watersheds have continued watershed 
concerns, when will they be considered recovered, 
and how can recovery be promoted? 
 
4-a What watershed processes are of concern with 
the current road system? 

There are at least six separate geologic terranes 
with different characteristics that respond to 
management in different ways. This analysis will 
discuss the important hydrological and erosional 
processes of each of these six landscapes, re-
evaluate cumulative watershed effects, and make 
recommendations for future management 
throughout the analysis area. 

 
 -b What are the criteria used to assess roads for the 
Roads Analysis Process (RAP) included in 
Appendix E Roads Analysis Process of this 
document? 
 
5- What are the trends for hillslope processes in the 
analysis area? 

  
STEP 3 - CURRENT CONDITIONS  
 Riparian and Stream Areas 1- What are the dominant climatic and hydrologic 
characteristics and processes of this analysis area?   
2- What are the dominant erosional and mass 
wasting characteristics and processes in this 
analysis area? 

The January 1997 flood event had a considerable 
affect on the Horse Creek analysis area and 
contributed large amounts of sediment into analysis 
area streams.  Riparian area disturbances, including 
roads, wildfire, timber harvest, and mining, may have 
compounded, and contributed to stream impacts.  In 
addition, significant riparian areas within the Horse 
Creek analysis area are under private ownership.  
Altered flows derived primarily from upriver 
influences, also significantly affect the analysis area. 

 
3- What effects have recent extreme floods had on 
watershed conditions and erosional processes in 
this analysis area? 
 
4-a What parts of the analysis area are considered 
Areas with Watershed Concerns (AWWCs) in the 
Forest Plan?  
 As a result, water quality and instream habitat 

conditions are of concern, as well as the condition of 
streamside vegetation.  Minimizing the impacts in 
riparian areas from past and future disturbances, 
including additional riparian area damage from 
future wildfires, is also a concern. Riparian Reserves 
(RRs) are a Forest land allocation (Management 
Area) intended to protect riparian areas.  This 
analysis will discuss current and reference 
conditions of riparian and stream areas, and 
delineation and management of RRs.  It will also 
make recommendations for future management and 
stabilization of riparian areas in the watershed. 

-b What parameters are used to make this 
determination? 
 
STEP 4 - REFERENCE CONDITIONS 
 
1- What were the historical (pre-Euro-American 
settlement) and reference erosion rates, and what 
natural processes and post-Euro-American 
settlement activities affected them? 
 
STEP 5 - INTERPRETATION 
 
1- What changes are there between current and  
 reference/ historical runoff and erosion rates and 
what is the cause of these changes? 

STEP 3 - CURRENT CONDITIONS 
 

 1-  What are the current vegetative conditions of 
riparian and stream areas?  
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2- What are the current stream channel 
characteristics and aquatic species habitat 
conditions? 
 
3-a What are the water quality, quantity, and 
beneficial use conditions of streams within the 
analysis area?  
 
 -b What are the water quality contributions of 
analysis area streams to the Horse Creek analysis 
area?  
 
 -c What are the water quality contributions of the 
analysis area streams to the Klamath River Basin? 
 
4-  What is the extent of interim Riparian Reserves 
and how are they defined? 
 
STEP 4 - REFERENCE CONDITIONS 
 
1- What are the reference riparian and stream 
conditions in the watershed? 
 
STEP 5 - INTERPRETATION 
 
1- How have Riparian Reserve acreages evolved 
from the Forest Plan through this analysis? 
 
2- What are the natural and human causes of 
change between historical/ reference and current 
riparian area conditions, including the impacts of 
roads and other disturbances? 
 
3- How do the current riparian habitats compare to 
optimum habitats, and how can riparian areas be 
protected and/ or restored?  What poses problems 
to stream channel stability and resilience? 
 
4- What are the trends for riparian areas in the 
watershed? 

 

Aquatic-Dependent Species 
 
The analysis area contains approximately 18 miles 
of the Klamath River, a corridor for anadromous fish 
species to access habitat both upstream and 
downstream.  It also provides important spawning 
and rearing habitat for coho salmon, (which have 
been placed on the Federal Endangered Species 
list), fall Chinook salmon, steelhead trout, and other, 
less-studied fish species. Aquatic-dependent 
amphibians and reptiles also access portions of the 
Horse Creek analysis area.  This analysis will 
describe the current status of aquatic-dependent 

species, as compared to historic populations, 
describe their trends, and describe maintenance, 
protection, and recovery needs of species at-risk. 
 
STEP 3 - CURRENT CONDITIONS 
 
1- What are the distribution, population size, and life 
history patterns of anadromous and resident 
salmonid species?  What is the status and role of 
non-salmonid aquatic-dependent species? 
 
2- What aquatic-dependent species are Threatened, 
Endangered, Proposed, Petitioned, or Sensitive? 
 
3- What areas are critical for maintenance, 
protection, and recovery for at-risk species? 
 
4- To what extent does the Horse Creek 
anadromous fish populations contribute to Klamath 
River Basin fisheries? 
 
STEP 4 - REFERENCE CONDITIONS 
 
1- What were the distributions and population sizes 
of aquatic-dependent species? 
 
STEP 5 - INTERPRETATION 
 
1- What are the natural and human causes of 
change between historical/reference and current 
species distribution and population sizes? 
 
2- What are the risks/trends to areas critical for 
maintenance, protection, and recovery of aquatic-
dependent species and how can they be mitigated? 
 
3- What are the population trends and desired 
conditions for aquatic-dependent species in the 
watershed? 

 

Forest Health and Fire Disturbance Risk and 
Hazard  

 
Much of the analysis area (40%) is privately owned 
and a large proportion of these lands have been 
intensively managed for timber production.  
Approximately 16% of the National Forest System 
lands have had timber harvest.  Due to past timber 
harvest, timber stand improvement projects, road 
construction, impacts from large fires, fire 
suppression (which has reduced fire disturbances), 
and natural processes that have continued to 
generate large amounts of vegetative biomass on 
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 very good site, vegetative conditions have 
developed that are susceptible to disturbances such 
as insects and disease outbreaks and stand-
replacing fires.  Some vegetation communities (i.e., 
red fir) may be experiencing higher amounts of 
mortality due to decadence, insects, and disease.  In 
parts of the analysis area, the existing conifer 
species composition is not sustainable over time.  
An example is stands that were historically 
maintained as open and pine-dominated have been 
encroached by Douglas and white fir in the 
understories.  The competition for moisture and 
nutrients by the large number of trees in the 
understory has stressed the vegetation, allowed for 
increased insects and disease, increased mortality 
and large accumulations of dead and down material.  
Current concerns center around dense mid- and 
late-successional conifer forests with increased fuels 
(hazard) leading to catastrophic wildfire.  A high 
concern exists over the ability to protect plantations 
(that were established after large fire events and 
timber harvest) while they grow and develop into 
larger trees. Concerns also exist for checkerboard 
ownership within the analysis area and how to work 
with private landowners to treat and/ or protect 
private and National Forest System lands.  This 
analysis will examine the extent of forest health 
concerns in the analysis area, current vegetation 
conditions and the current fire regime and 
recommend possible treatments to maintain long-
term forest health, enhance vegetation diversity, and 
provide an ecological role for fire, which will reduce 
hazard and fire severity throughout the analysis 
area. 

6- What are public concerns related to fuels and 
fuels treatment activities? 
 
7- What agreements are currently in place and/ or is 
there interest in developing strategies or methods to 
allow joint ventures with private landowners to 
reduce fuels adjacent to and possibly within their 
properties (in the best interest of both parties)? 
 
8- How does the current road system contribute to 
fire suppression and fuels treatment activities? 
 
STEP 4 - REFERENCE CONDITIONS 
 
1 - Based on the historic disturbance regimes, what 
were the vegetation communities, stand densities of 
the conifer communities, and fuel loadings? 
 
2 - What were the endemic levels of mortality in 
conifer stands? 
 
3- What is the history of fire suppression and fuels 
treatment in the analysis area? 
 
STEP 5 - INTERPRETATION 
 
1- How have the vegetation communities changed 
over time and what have been the agents of 
change? 
 
2- Where are large areas at risk from catastrophic 
disturbances and what areas are important to treat 
and/or protect? 
  
3- What is the desired role of fire in the analysis area 
and how can fire be incorporated as an ecological 
process and meet standards for smoke 
management? 

STEP 3 - CURRENT CONDITIONS 
 
1- Where do high levels of mortality exist that are 
contributing to high hazard (fuels) in the analysis 
area?  

4- What type(s) of fuels treatments have been done 
in the analysis area and how successful have these 
projects been in meeting objectives? 

 
 -a What are the causes of this mortality and what 
species are most affected? 

  
5- What is the desired relationship with private 
landowners in regards to fuels treatment? 

2- Are there conifer stands at risk of catastrophic 
loss from mortality and wildfire, and If so, where are 
they located?  

6- What is the desired road system for forest 
management, including fire suppression and fuels 
treatment activities? 

 
3- What are the current vegetation communities in 
the analysis area? 
  

7- What are forest health trends for the analysis 
area? 

4- How does the current fire regime impact 
vegetation in the analysis area? 

  
5- What are the current fuels and fire behavior 
potential in the analysis area? 
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STEP 4 - REFERENCE CONDITIONS Late-Successional Habitat –  
 

 1- What was the historic distribution of late-
successional forest habitat and what was its 
condition? 

The amount, distribution, and condition of late-
successional forest habitat has been identified as an 
issue in this analysis area as it relates to the 
management of late-successional forest-related 
species and the recovery of Federally listed species.  
Of particular concern is the development of late-
successional habitat in Late-Successional Reserves 
(LSRs) in areas that were impacted by wildfire. 
Roughly, 28% of the analysis area has been 
allocated as LSR in the Forest Plan to provide 
habitat for late-successional forest-associated 
wildlife species. Human activities, including past 
forest management and road building, have 
fragmented habitat in the LSRs and across the 
analysis area.  In addition, checkerboard land 
ownership patterns, where private commercial 
timber land is intermixed with National Forest 
System lands, presents a challenge to effectively 
managing habitats for late-successional forest 
related species across the landscape. Past 
management activities, combined with fire 
suppression, have left some areas of late-
successional habitat at risk to loss from large-scale 
disturbance.  This analysis will evaluate the current 
condition and make recommendations for providing 
and sustaining late-successional habitat within 
LSRs.  The analysis will also assess the existing 
condition of late-successional forest connectivity and 
recommend ways to provide connectivity across the 
watershed, both within and between LSRs. 

 
STEP 5 - INTERPRETATION 
 
1- How has the amount, distribution, and condition 
of late-successional habitat within LSRs changed 
across the analysis area?  

 
 -a What have been the agents of change (e.g. 
timber harvest, roads, wildfire, fire suppression)? 
 
2 - What is the desired condition of late-successional 
habitat within LSRs and across the analysis area? 
 
3- How will connectivity of late-successional habitat 
be maintained within and between LSRs? 
 
4- How will the effects of high road density on late-
successional habitats be minimized? 
 
 -a What are the criteria used to assess roads for the 
road analysis included in Appendix E Road Analysis 
Process of this document?  
 
5- What are the implications of private land 
management adjacent to LSRs as it relates to 
managing for late-successional forest-related 
species across the landscape? 
 

 
Terrestrial Wildlife and Plants STEP 3 - CURRENT CONDITION 

  1- What is the current distribution and condition of 
late-successional forest habitat within LSRs and 
within the analysis area? 

The Horse Creek analysis area is biologically 
diverse as measured by the number of different 
vegetative communities, or habitats, identified in the 
landscape. The variation in elevation, precipitation, 
parent material, geomorphology, disturbance, and 
land-use history contribute to the significant 
diversity.  The area contains unique habitats, such 
as high elevation sub alpine and true fir forest 
surrounding open meadows, montane riparian 
habitats, and montane hardwood stands dominated 
by white oak.  These habitats represent occupied 
and potential habitat for rare or uncommon species 
of wildlife and plants (special emphasis species). 
The diversity of unique habitats and associated 
special emphasis species have been identified as an 
issue due to the effects of fire suppression, timber 
harvest, roading, and other human activities on the 
distribution and condition of unique habitats within 
the analysis area. This analysis will evaluate 

 
 -a Which vegetative communities provide late-
successional forest habitat? 
 
 -b Which vegetative communities are capable of 
providing late-successional habitat in the future? 
 
2- Where does connectivity of late-successional 
forest habitats occur within and between LSRs?  
Where are the barriers to dispersal? 
 
3- What is the current density of roads in the 
analysis area and within LSRs? 
 
4- What is the current management emphasis on 
private lands adjacent to LSRs? 
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habitats in the watershed and recommend strategies 
to manage for them over time. 
 
STEP 3 - CURRENT CONDITIONS 
 
1- What are the general habitat types found in the 
analysis area and what species are associated with 
them?   

 
 -a Where are the different habitats located and how 
much is in the analysis area? 

 
 -b What is our current knowledge of special 
emphasis species populations in this analysis area 
(e.g. Federally listed Threatened and Endangered, 
Forest Service Region 5 Sensitive, Survey and 
Manage)? 
 
2- What unique plant species or communities are 
found in the analysis area (either natural or human 
introduced)? 
 
3- What exotic plants or animals occur within the 
analysis area (distribution/habitat)? 
 
STEP 4 - REFERENCE CONDITIONS 
 
1- What was the historic distribution of habitats and 
associated species populations? 
 
2- How were exotic species introduced and spread 
in the analysis area? 
 
STEP 5 - INTERPRETATION 
 
1- For the identified habitats, what has changed from 
historic to present and what have been the agents of 
change (fire suppression, timber harvest, cattle 
grazing, private land)? 
 
2- What are the desired conditions for habitat types 
in the analysis area? 
 
3- What are the effects of exotic species on the 
ecosystems within the analysis area? 
 
4- What are the effects of road density on wildlife 
and plant species and their habitats? 
 

Roads 
 
The original road system was developed to provide 
access to private property, area gold mines, and 
later extended for timber sales. An extensive road 
system of 330 miles (including State, County, Forest 

Service, and private roads) now provides access to 
many parts of the analysis area.  The road system is 
used for a variety of human uses, such as timber 
and fire management, recreation, access to 
trailheads, hunting, woodcutting, sight-seeing, etc., 
while causing some resource impacts to streams, 
riparian areas, and wildlife. Recent changes in 
agency policy, budget, focus, and direction have 
caused all National Forests to critically examine their 
road systems. Pursuant to Agency policy, the new 
Roads Analysis Process (RAP) will be utilized (see 
Appendix E). This analysis will identify current road 
system uses, impacts, and resource concerns.  The 
Road Analysis will also make recommendations for 
future transportation system management, including 
restoration, maintenance, and decommissioning of 
the existing road system. The recommendations in 
the Roads Analysis will require further site-specific 
environmental analysis before implementation, as do 
all opportunities identified through watershed 
analysis. 
 
STEP 3 - CURRENT CONDITIONS  
 
1- What are the current conditions and uses of roads 
within the watershed?  
 
2- How does the current road system provide 
access outside the watershed? 
 
Step 4 - Reference Conditions  
1- Why and how was the road system developed? 
 
Step 5 – Interpretation  
1- How have road uses changed from the past and 
why? 
 
2- What resource and social concerns exist with the 
current road system? 
 
3- What are future trends in road uses, needs, and 
management? 
 
4- What is the recommended travel and access 
network? 
 

Human Uses 
 
A variety of human uses occur in the analysis area, 
including dispersed recreation, commodities (timber, 
mining, etc.), and heritage resources.  The 
community of Klamath River is the analysis area.  
This analysis will discuss recreational activities, 
community values and interests, commodity uses, 
and heritage resources.  This analysis will also 
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discuss special uses (for example, water lines, etc.) 
of National Forest System lands as well as pending 
and proposed land adjustments by private 
landowners. It will also recommend opportunities to 
maintain or enhance these uses and/ or community 
values.  
 
STEP 3 - CURRENT CONDITIONS 
 
1- What are the recreational uses in the watershed?  
 
2- What are the private land uses (include domestic 
water use)?  
 
3- What are the public and local community 
concerns and interests about this watershed?  
 
4- What commodities are produced in the 
watershed?  
 
5- What are the heritage resources (prehistoric, 
historic, and contemporary uses) of the watershed?  
 
6- What is the current status of land adjustments 
within the watershed?  
 
7- What are the special uses on National Forest 
System lands?  
 
STEP 4 - REFERENCE CONDITIONS 
 
1-  What were the prehistoric and/ or historic human 
uses in watershed?  

 
STEP 5 - INTERPRETATION 
 
1- How have recreation uses changed from the past 
and what are their trends?   
 
-a What are the desired conditions for the recreation 
program?   
 
2- How does private land affect National Forest 
management?  
 
3- How has community interest/involvement 
changed from the past and what is likely to change 
in the future?   
 
4- How have commodity uses changed from the 
past and what are their trends?  
 
-a What is the capacity of the watershed for  
commodity outputs?  

 
5- What are the contemporary American Indian uses 
and trends and how have they changed? 
 
 -a What are the desired conditions for the heritage 
resources program? 
 
6- What the expected special uses in the 
watershed?  
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Chapter 3 - Current Conditions 
 

 
 

Hillslope Processes 
 

Key Question #1 - What are the dominant climatic 
and hydrologic characteristics and processes of 
this analysis area? 

Climatic Characteristics 
 
The Horse Watershed Analysis Area encompasses 
an area of relatively steep mountain topography with 
high relief in the central and eastern Klamath 
Mountains.  Climate in this area is a mixture of effects 
from the Pacific Ocean and interior climatic 
processes.  Climate is characterized by a warm, dry 
season from May to October and a wet winter 
dominated by rainfall from cyclonic storms off the 
Pacific Ocean.  The large storms that have produced 
major flooding and landslide damage have occurred 
early in the winter, from November to early January.  
Interpolating from precipitation and temperature data 
from Yreka, CA and Happy Camp, CA, the data for 
Horse Creek, CA is derived as displayed in Table 3-1. 
 

Table 3-1.  Precipitation and Temperature Data 
Mean 

Month Max. 
Temp 

Min. 
Temp Precip. Wet Days 

January  45.7 29.5 6.52 12.25 
February 52.8 31.6 4.82 10.35 
March  59.6 33 4.14 11.4 
April 68 35.7 1.73 7.5 
 May 76.5 40.9 1.26 6.45 
June  84.1 46.3 0.80 4.2 
July 93.2 50.2 0.37 1.9 

August 92.5 49 0.54 2.5 
September 85.6 44 0.80 3.2 

October 71 39 2.54 6.55 
November 54.9 34.8 5.22 10.9 
December 46.2 31.4 7.02 13.05 

 
Horse Creek, CA lies at about 41.800 North latitude, 
123.00 West longitude at an elevation of 1600 feet, 
along the Klamath River.  The mean annual 
precipitation at that point is 35.74 inches.  The higher 
elevations in the project area, near Condrey 
Mountain, on the Siskiyou Crest receive nearly 75 
inches of precipitation, mainly as snowfall during the 
winter and early spring months. 
 

The upper elevations of the analysis area receive 
snowfall during the winter.  The zone of snowfall can 
be divided into two areas that have implications for 
erosional processes: an upper elevation area, 
generally covered with snow pack the entire winter, 
and a lower zone, generally 4,500 to 5,500 feet, that 
alternately experiences snowfall and rainfall.  The 
higher elevation snow-covered zone generally does 
not have severe erosion problems.  The lower 
transitional zone, or rain-on-snow zone, can 
experience intense erosion.  When warm rain falls on 
a pre-existing snow pack, the rain melts some of the 
snow and produces a greater volume of runoff than 
rainfall alone could produce.  All of the major floods in 
recorded history: 1861, 1955, 1964, 1974, and 1997, 
and the accompanying damage, have resulted from 
rain-on-snow events to some degree. 
 
Summer precipitation may be locally intense, 
stemming from short duration, high intensity 
thunderstorm events.  These thundershowers can 
also cause erosional effects; however, to a lesser 
degree.  Summer thundershowers are generally 
isolated cells over the higher mountains.  They are 
sometimes intense enough to create erosion effects 
and damage is usually localized.  In general, the 
mobilized sediment enters the channel system during 
seasonal low-flow regimes, and the effects are in 
place until the winter high-flow regime is commenced.  
All areas of the Klamath National Forest have been 
experienced impacts from these types of events.  
Early season thunderstorms in May and June, of 
years with a heavy antecedent snowfall, can result in 
a heavy rain-on-snow event. 
 
Hydrologic Characteristics 
 
There are eight sub-watersheds within the Horse 
Watershed Analysis area.  Upper Horse, Lower 
Horse, Middle Creek, and Buckhorn Creek, are all 
tributaries to Horse Creek. Doggett Creek, and the 
Kohl/Dona watershed area flow directly into the 
Klamath River, the Quigley, Blue Heron and 
Collins/Lime watershed areas are face drainages that 
contribute to the Klamath River.  Stream density data 
is displayed in Table 3-2. 
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Table 3-2.  Stream Density Data 

Watershed Acres 
Stream 
Miles 
/ mile2 

Stream Segments 
/ mile2 

Upper Horse 11383 4.03 10.01 
Lower Horse 10375 1.98 5.00 

Middle 
Creek 8030 1.91 5.90 

Buckhorn 9153 2.88 5.73 
Kohl/Dona 8452 1.29 1.89 

Doggett 7727 2.17 5.96 
Blue Heron 6372 2.17 5.42 

Collins/Lime 7191 2.71 4.09 
Quigley’s 6236 2.17 3.49 

 
Upper Horse has its headwall area above 6000 feet, 
in the Copper Butte and Reeves Ranch area on the 
Siskiyou Crest.  Upper Horse is an Order V Stream 
from the confluence of the East and West Forks of 
Horse Creek down to the confluence with Salt Gulch.   
 
Lower Horse is an Order V tributary to the Klamath 
River. Buckhorn and Middle Creek watersheds have 
their headwall areas at about 6400 feet, below 
Condrey Mountain and Alex Hole.  Both are III Order 
tributaries to Horse Creek. 
 
The Kohl/Dona watershed area is drained by Kohl 
Creek, with its headwall below Deer Camp, at about 
6000 feet in elevation.  Kohl Creek is an Order IV 
tributary to the Klamath River. 
 
The Doggett Creek watershed is an Order IV 
tributary to the Klamath River.  The headwall area is 
below Dry Lake Mountain and Round Mountain. 
 
The Quigley watershed area is a series of face 
drainages on the north flank of the Klamath River.  
Quigley Cove Gulch and Smith Gulch are both Order 
II channels into the Klamath River. 
 
The Blue Heron watershed area is a face drainage 
on the southern portion of the analysis area.  It is 
drained by Howard’s Gulch, an Order IV tributary on 
the northeasterly flank of the Klamath River, and 
Kinsman Creek, a II Order stream, on the 
southeasterly flank. 
 
The Collins/Lime watershed area is drained by 
Collins Creek, an Order III tributary, on the south flank 
of the Klamath River.  The headwall is about 4400’ in 
elevation, below Collins-Baldy Lookout. 
 

Key Question #2 - What are the dominant 
erosional and mass wasting characteristics and 
processes in this analysis area? 

 
Overall, landsliding and surface erosion are the 
dominant erosional processes.  Landslides and 
surface erosion in steep mountainous terrain delivers 
large volumes of coarse and fine sediment to stream 
systems during episodes of intense rainfall.   Intense 
storms with a return period of 10 to 20 years (or 
more) can produce huge increments of sediment in 
pulses over a period of  hours, to several days.  Large 
sediment inputs into streams from flood events 
change the structure of channels and stream habitat.   
These processes were most recently evidenced by 
the flood of 1997, but have occurred over many 
thousands of years.   
 
Mass wasting and erosion processes are influenced 
by rock types and geomorphic landforms.  The 
geology and geomorphology of the watershed is 
complex, like the rest of the Klamath Mountains.    
Bedrock comprising the Condrey Moutnain Schist 
Terrane, comprises the expansive,  domed shaped 
landform of the area.  The domed rock  is fault 
bounded by metavolcanic,  metasedimentary, and 
ultramafic  rocks of the Eastern Hayfork and 
Rattlesnake Creek Terranes.  These bedrock units 
have been intruded by younger granitic rocks of the 
Slinkard Peak  and Vesa Bluffs Plutons. See Figure 
3-1, Simplified Lithology in the map packet for 
locations and descriptions of the major bedrock types. 
The rocks have been uplifted as part of the regional 
uplift of the Klamath Mountains, and subsequently 
eroded.   The various bedrock units produce unique 
slope features, topography and geomorphic 
expression.  The graphitic schist of the Condrey 
Mountain Terrane makes up the basement of the 
extremely large, dormant landslide blocks that extend 
from the headwater ridges down to the stream 
channels of Doggett, Buckhorn and Middle Creeks.  
The landslide deposits are comprised of deep 
weathered soil deposits and rock fragments which 
developed hundreds to thousands of years ago when 
the climate was much wetter than it is now.  Massive 
earthquakes related to ocean and continental plate 
convergence and subduction zone processes may 
have triggered these massive landslides.   
   
Ancient landslide deposits occur throughout the 
watershed.  The largest areas of continuous landslide 
deposits are found in Middle, Buckhorn,  Kohl, and 
Doggett Creek subwatersheds.  These ancient 
landslide deposits are dormant (inactive) and are a 
complex of deep-seated slump and earthflow-type 
landslides that have been intermittently active over  
the last few thousand years.  The landforms are 
characterized by irregular slopes, hummocky 
topography, and a sequence of head scarp areas, 
benches and toe zone slopes.  Stream courses have 
incised into the deep unconsolidated soils of the 
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landslide deposit.  Portions of the large old landslides 
can be activated during heavy rainfall years or during 
a wet climatic period.  Unstable toe zone areas often 
contain shallow debris slides and debris flows that 
deliver large quantities of sediment into adjacent 
streams.  Sediment delivery from active landslides 
within these ancient landslide features can be high, 
even if the area is fully vegetated.  Natural landslide 
rates can be accelerated greatly following 
disturbances such as wildfire, timber harvest, or road 
construction.  Human influenced watershed 
disturbances  that create the highest risk of 
landsliding are road construction, timber regeneration 
harvest, and moderate to severe burn intensity on 
steep or unstable slopes.  The most severe risk of 
slope failures occurs when all three disturbances exist 
together in an unstable area or on slopes with a high 
landslide risk.  
 
Active landslides are scattered throughout the 
watershed and range in size from a few hundred 
square feet to several acres.  Active landslides can be 
one of two basic forms:  shallow debris slides and 
flows, or deep-seated slump or earthflows.  Though 
generally smaller in size, debris slides and flows can 
move extremely fast, mobilizing and depositing  large 
volumes of sediment into streams, with significant 
downstream effects.  The deep-seated  slump-
earthflow deposits are larger and move slower,  on a 
scale of inches to several feet during wetter years.   
Examples of these two types of landslides are 
common in the analysis area. 
 
Geomorphic Terranes 
 
Within the Horse Creek Watershed Analysis area 
there are several different terrane types that respond 
to management differently as discussed below and 
summarized in Table 3-3. 

Active Land Slides, Dormant Landslide Deposits, and 
Toe Zones are all sub-sets of a Slump-Earthflow 
Terrane: The geomorphic character of the Horse 
Creek analysis area is defined by this terrane type.  
The presence of thick, residual soils and saprolite on 

a landscape being rapidly uplifted by the Condrey 
Mountain Dome resulted in the formation of slump 
earthflow deposits.  Long, relatively shallow-seated 
dormant landslide features typify the Upper Horse, 
Middle Creek, Buckhorn Creek, and Doggett Creek 
subwatersheds.  These features are shallow-seated 
relative to their longitudinal dimension.  Any one of 
these features may be a complex of several, discrete, 
coalescing features. 
. 
Active Slides are areas that show visible signs of 
movement or displacement.  These signs may take 
the form of leaning trees indicating soil creep, springs 
indicating the surface expression of groundwater on 
the failure plane, and even raw scarps delineating 
displacement.  Active landslides can be one of two 
basic forms; shallow debris flows or deep-seated 
slumps or earthflows. Shallow debris flows are 
characterized by exposed soil on steep slopes, 
slumps or earthflows are more difficult to recognize, 
characterized by cracks in the ground and leaning 
trees rather than areas of exposed soil.  0.7% of the 
Horse analysis area is this terrane. 

 
Dormant Landslide Deposits are areas of thick soil 
that have been uplifted and deeply incised by 
streams.  The landform is characterized by irregular 
but generally gentle slopes with small, indistinct 
stream courses.  Active earthflows are found almost 
exclusively in dormant landslide terranes.  These 
earthflows may be activated, or reactivated, during 
heavy rainfall years or a wet period of years.  47% of 
the Horse analysis area is this terrane.   
 
Toe Zones are the most unstable portion of dormant 
landslide terranes.  They are typically, though not 
always, found adjacent to channels, and are the 
oversteepened zone below the gently sloping portions 
of the dormant landslide deposits.  Toe Zones are 

often coincident with 
inner gorge terranes.  
Sediment delivery 
from this terrane 
type can be high, 
even if fully 
vegetated, and can 
be increased 
following a wildfire, 
timber management, 
or road construction.  
5% of the Horse 
analysis area is this 
terrane. 
Inner Gorges are 

found along stream channels in all areas of the 
analysis area.  Three categories of inner gorge are 
recognized: inner gorges in unconsolidated soils, in 
granitic soils, and in other, more competent soils.  All 

Table 3-3.  Acres of Geomorphic Terrane Type 

Terrane Upper 
Horse 

Lower 
Horse 

Middle 
Creek 

Buckhorn
Creek 

Kohl/
Dona 

Doggett
Creek 

Blue 
Heron

Collins/
Lime Quigley

Active Slides 100 137 52 119 8 4 19 19 2 
Toe Zones,  Dormant 612 264 472 1064 311 466 55 94 141 
Dormant Slide Deposits 5844 3148 5081 5612 3452 4868 1116 1886 2043 
Granitic Slope >60% 0 22 0 0 0 0 3 63 0 
Granitic Slope <60% 0 284 0 0 0 0 172 363 0 
Non-Granitic >60% 207 473 76 7 8 27 572 399 15 
Non-Granitic <60% 3759 4392 1783 1480 1494 1621 3412 3574 1524 
Inner Gorge, Unconsol 496 364 294 773 390 545 138 131 73 
Inner Gorge, Granitic 0 105 0 0 74 0 13 73 0 
Inner Gorge, Other 314 893 0 31 0 196 843 387 112 
Glacial Deposits 39 264 0 55 0 0 27 202 57 
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inner gorges have naturally high debris sliding rates, 
but unconsolidated inner gorges are the most 
susceptible to debris sliding, second only to active 
landslides in debris sliding rates.  Granitic inner 
gorges are those underlain by granitic soils.  They are 
very sensitive to disturbance with very high 
management associated failure rates.  About 8.4% of 
the Horse analysis area is this terrane.  
 
Granitic Mountain Slopes are very sensitive to 
disturbances that remove soil cover, decrease binding 
root strength, or increase runoff. Debris sliding and 
erosion are greatly increased following disturbance, 
such as fire, timber harvest, or road construction.  
Steep granitic slopes are generally more prone to 
landsliding than their low to moderate counterparts, 
however low to moderate granitic slopes can be 
deeply weathered, highly dissected, and more prone 
to failure than steeply sloping areas.  In project 
analysis, highly dissected granitic slopes are 
sometimes considered as part of the geo-component 
of the riparian reserve system.  1.4% of the Horse 
analysis area is this terrane. 

 
Non-Granitic Slopes are much less sensitive to 
disturbance than granitic mountain slopes and less 
susceptible to landsliding than dormant landslide 
terrane.  They occur in areas that have not formed 
deep-seated landslide complexes, due to rock 
competence, slope position, or some other 
geomorphic factor.  35.5% of the Horse Creek 
analysis area is this terrane. 
 

Key Question #3 - What effects have recent 
extreme floods had on watershed conditions and 
erosional processes in this analysis area? 

 
Review of aerial photos taken over the last half -
century (photo years 1944, 1955, 1964, 1965, 1971, 
1975, 1986, 1995, 1999) show that storms and floods 
occurred in 1955, 1964, 1970, 1974, and 1997.   
Visible effects of the storms and floods are stream 
channel scour and deposition, removal of riparian 
vegetation, and landslides.   
 
Within historic times, there have been a number of 
large, damaging storms in this landscape.  The years 
1955, 1964, 1974, and 1997 were all winters with 
large rainstorms that produced damaging landslides.  
December 1964 was the largest of these storms.  The 
intensity of this storm was due to a rain-on-snow 
event.  Other storms, including 1997, had rain-on 
snow components, but 1964 had a large snow pack in 
early December, followed by several weeks of warm, 
tropical rain that produced a large volume of runoff.  
The 1964 storm had a profound effect on upslope and 

channel conditions in this landscape.  Many stream 
channels are still recovering from 1964 debris flows.  
Table 3-4 displays miles of scoured channel by 
“photoyear”. 
 

Table 3-4. Miles of Scoured Channel 
Photo Year Watersheds 1964 1965 1971 1975 1999 

Upper Horse 0.41 1.28 3.64 1.24 0.3 
Lower Horse 0.72 5.19 2.14 0 0 
Middle Creek 1.96 2.99 0 0.25 0 
Buckhorn 0 7.66 2.50 0.26 0.58 
Kohl/Dona 0 3.80 0 0 0 
Doggett 0 0 0 5.07 0 
Blue Heron 0 7.28 0 0 0 
Collins/Lime 0 3.74 0 0.34 0 
Quigley 0 6.16 0 0 0 

 
There are several large active landslides that have 
been active in recent years. The Horse-Maple 
Landslide is located along the 46N50 road.  This 
landslide is on a section of road that is under  
Siskiyou County jurisdiction and maintenance.   It is 
about 250 wide on the road and extends more than 
360 feet above the road, and toes out below the road 
35 feet above Horse Creek. Horse Creek does not 
appear to be undercutting the landslide.  The active 
landslide is a smaller area with a much larger 
dormant landslide deposit.  The landslide was active 
in the winter of 1999, and Siskiyou County roads 
department ramped over the slide in 1999 and 2000.  
Stabilization of this landslide will be costly with some 
uncertainty as to the success of landslide mitigation.  
Stabilization will require extensive investigation.  In its 
current condition, the landslide could fail 
catastrophically in any wet winter and deliver a large 
amount of sediment into Horse Creek.  There are 
several other similar landslides that have been 
intermittently active and are of a similar nature along 
this road.   
 
The East Fork Horse Earthflow is located on the 
47N05Y and 47N05Ya roads above the creek.  It has 
been active in 1997 and 1998.  In 1997, a 200 foot 
section of the 47N05Y road failed and was 
impassable.  Landslide debris was deposited in East 
Fork Horse Creek in both years, turning the creek 
muddy and turbid. 
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Key Question #4a - What parts of the analysis 
area are considered Areas with Watershed 
Concerns (AWWCs) in the Forest Plan?   

 
The Record of Decision 
for the Forest Plan 
identifies AWWCs across 
the KNF.  In the Horse 
Creek watershed analysis 
area these AWWC’s 
include all of the Middle, 
Buckhorn, Kohl/Dona, 
Doggett, and Quigley 
watershed areas.  In 
addition, the Lower Horse 
watershed from the mouth 
of Middle Creek to Seiad 
Low Gap, and the portion 
of the Collins/Lime 
watershed area, north of 
the Klamath River are 
considered as AWWC’s. See Figure 3-2, 
Subwatersheds and Forest Plan Areas With 
Watershed Concerns contained in the Map Packet at 
the end of this document.  
 
AWWCs represent drainages where cumulative 
watershed effects (CWE) are a special concern due 
to a combination of high disturbance levels (roads, 
harvest, fire, etc.), potential for landsliding, surface 
erosion, and degraded aquatic conditions.  An 
AWWCs determination puts restrictions on additional 
land-disturbing activities, specifically timber harvest, 
on the NFS lands until an analysis of the watershed is 
completed.  Forest Plan AWWCs were determined 
along compartment boundaries, which do not 
correspond well with the seventh field subwatershed 
delineations, used for this watershed analysis. 
 

Key Question #4b -  What parameters are used to 
make this determination? 

 
Cumulative Watershed Effects (CWE) 

 
 
The Klamath National Forest CWE model uses the 
Forest Service Pacific Soutwest Region (R-5) 
Regional (Equivalent Road Acre) ERA Model as a 
component of the CWE analysis. Table 3- 5 below 

provides a summary of impacts by watershed.  
 
 
 
 
Other components are a modified Universal Soil Loss 
Equation (USLE) analysis, and a mass wasting 
analysis. See Tables 3- 6, and 3- 7.  These two 
components derive sediment loss figures, while the 
ERA Model uses management related compaction as 
an indicator tool.  Appendix B contains the 
methodology for deriving the empirical CWE Analysis, 
with the combined index scores displayed in Table 3-
8. 
 
  
 
 
 
 
 
 
 
 
 

  Table 3-5.  Equivalent Road Acre (ERA) Impacts 

Watersheds Acres ERA 
Roads 

ERA 
Harvest 

ERA 
Fire 

ERA 
Total 

ERA 
Percent 

Threshold 
of 

Concern 

Risk 
Ratio

Upper Horse 11383 292.5 229.4 12.8 534.7 4.7 10.5 0.59 
Lower Horse 10375 299.1 241.5 30.5 571.1 5.5 8 0.69 

Middle 8030 297.7 188.6 0 486.3 6.1 8 0.76 
Buckhorn 9153 265.8 274.6 0 540.4 5.9 9 0.79 

Kohl/Dona 8452 260.9 98.6 0 359.5 4.3 7.5 0.48 
Doggett 7727 320.6 113.4 148.6 582.6 7.5 8 0.94 

Blue Heron 6372 124.6 51.8 0 176.4 2.8 10 0.28 
Collins/Lime 7191 206.1 63.7 0 269.8 3.8 10.5 0.36 

Quigley 6236 137.2 21 0 158.2 2.5 11 0.23 
Watershed 

Area 74919 137.2 1282.6 191.9 3679 4.9 9.64 0.51 
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Riparian and Stream Areas 
 

Key Question #1 - What are the current vegetative 
conditions of riparian and stream areas? 

 
Vegetative types found in the riparian and stream 
areas include Douglas fir and mixed confier forest, 
riparian shrub/hardwood and riparian meadow. 
 
The White Mountain Botanical Area covers 121 acres 
of high elevation wet meadow and diverse upland  
 
vegetation along the Siskiyou Crest within the Horse 

Creek watershed.  The riparian area within this 
Special Interest Area supports the only known 
population of Saussurea americana (American 
sawwort) found within California.   The species has 
a wide range north of the Siskiyou Mountains. 
 
Horse Creek Botanical Special Interest Area covers 
185 acres of large, mature riparian forest within the 
Horse Creek Watershed.  This riparian area is 
characterized by a dense four layered forest 
dominated by Douglas fir, big-leaf maple, Oregon 
ash, and white alder.  The Understory includes 
dense stands of raspberry, hazlenut, and dogwood.  
This site occurs along the lower end of Horse Creek 
where the stream gradient is low and past flooding 

has created a large floodplain occupied by this 
riparian forest.  This riparian forest is in excellent 
condition and has a low potential for adverse effects 
from livestock grazing. 
 
Livestock utilization levels within riparian areas, on 
the average, have not exceeded Forest Plan  
Standards and Guidelines and the communities are 
classified as satisfactory or better.  Localized impacts, 
such as trampling and removal of vegetative cover, in 
riparian or wet meadow habitats occurs in localized 
areas.     
There are many areas along Horse Creek and its 
tributaries that have healthy riparian communities.  
However there are also areas of degradation that are 
recovering slowly.  The main impacts to the riparian 
and aquatic environment are historic mining, logging, 
roads and the 1964 flood. 
 
Extensive mining also had a major effect on riparian 
and aquatic conditions in the analysis area.  Horse 
Creek was dredged extensively at the turn of the 
century.  The entire mouth of the drainage was 
impacted and the stream channel was rerouted 
outside of the pastures in the private land closer to 
the hillslope. In addition there are several diversions 
for irrigation water and a recently constructed dam in 
the lower reaches of Horse Creek to limit the amount 
of disturbance in the channel that was caused by the 
longtime practice of building and removing an earthen 
dam each year. 

Table 3-6.  Universal Soil Loss Equation (USLE) Index Scores 

Watersheds Acres 
Back-

ground 
Sediment 

Harvest 
Sediment

Fire 
Sediment

Roads 
Sediment

Undisturbed 
Sediment 

% 
Back-

ground 

Rds 
% Back-
ground 

Upper Horse 11383 210.63 43.3 0 1304.39 198.94 634 619 
Lower Horse 10375 118.16 98.91 0 983.83 98.34 900 833 

Middle 8030 89.09 14.26 0 936.24 83.5 1061 1051 
Buckhorn 9153 95.98 19.88 0 761.28 90.04 808 793 

Kohl/Dona 8452 71.01 3.96 0 613.35 68.21 865 864 
Doggett 7727 67.63 5.44 0 594.25 64.69 882 879 

Blue Heron 6372 68.7 3.77 0 315.69 66.98 462 460 
Collins/Lime 7191 53.48 0 0 397.27 52.13 741 743 

Quigley 6236 31.25 1.04 0 151.2 30.56 485 484 

Table 3-7.  Mass Wasting Index Scores 

Water-
sheds Acres 

Back-
ground 
Yds3/Ac 

Current 
Yds3/Ac 

% 
Back-

ground

Rds% 
Back-

ground 
Upper Horse 11383 3.202 7.476 133.5 132 
Lower Horse 10375 3.18 7.498 135.8 122 

Middle 8030 3.283 9.816 199 200 
Buckhorn 9153 4.568 10.293 125.3 118 

Kohl/Dona 8452 3.365 9.051 168.9 165 
Doggett 7727 4.035 10.27 148.5 149 

Blue Heron 6372 2.472 5.32 115.2 112 
Collins/Lime 7191 2.138 5.224 144.3 144 

Quigley 6236 4.035 5.046 113.7 115 

Table 3-8.  Combined Index Scores 
Watershed ERA/TOC Combined 

Index 
Upper Horse 0.59 0.66 
Lower Horse 0.61 0.73 
Middle Creek  0.76 0.97 

Buckhorn 0.79 0.74 
Kohl/Dona 0.48 0.76 

Doggett 0.94 0.72 
Blue Heron 0.28 0.48 

Collins/Lime 0.36 0.64 
Quigley 0.23 0.46 
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The 1964 flood greatly impacted the area, particularly 
the aquatic environment.  It is unknown in what stage 
of evolution the streams were in after the 1964 flood 
and what the trend of succession is. 
 
Comparison of aerial photographs from 1944 to 1990 
show a dramatic increase in riparian shrub vegetation 
along the lower reaches of Horse Creek, Buckhorn 
Creek and Middle Creek following the extensive 
mining along these drainages.  Little, if any, change in 
the amount of available meadow shrub was detected.    
 

Key Question #2 - What are the current stream 
channel characteristics and aquatic species 
habitat conditions? 

 
The physical structure of streams plays a critical role 
in determining the suitability of aquatic habitats.  
Structural elements are created through interactions 
between natural geomorphic features, sediments, 
woody material, and the power of flowing water.   
 
These elements give rise to a variety of habitat 
attributes that are used by various life stages of 
aquatic species.  Habitat attributes include substrate 
composition, amount of shade, pool size, and 
frequency, and other parameters that are measured 
or visually estimated.  The condition of some of the 
primary attributes of aquatic habitats in Horse Creek 
area streams are discussed below and compared to 
reference values in Step 5. 
 
Stream habitat and riparian surveys have been widely 
used to describe and quantify the physical 
characteristics of streams.  Stream surveys in the 
Horse Creek Analysis area began as spot checks in 
the 1930’s and became more comprehensive and 
quantitative over time.  Horse Creek was surveyed in 
1989-90 using the Region 5 Stream Condition 
Inventory (SCI) Protocol.  This information has been 
used for assessing the existing condition of aquatic 
species habitat.  Smaller (first to second) order 
streams have not been surveyed. See Table 3–9 
below.  
 

 
 
Low gradient areas are depositional areas, and are 
often some of the most productive areas in regards to 
aquatic habitat.  The Horse Creek area contains very 
little low gradient habitat (less than 15%).  Sections of 
low gradient habitat are found in the lower three miles 
of Horse Creek beginning downstream of the Horse 
Creek Botanical Area, but virtually none in the 
tributaries.  Most channel types are Rosgen A and B. 
 
For the purpose of comparison, Horse Creek is 
compared to reference stream conditions on Scott 
River Ranger District.  Reference stream information 
 for Scott River Ranger District, taken from 
unmanaged, unroaded, and wilderness streams, is 
presented in Table 5-11 Reference Habitat 
Components in Step 5.    Primary components of 
aquatic habitats included in this analysis are pool 
frequency - the ratio of pools (slow water) to runs and 
riffles (fast water); maximum pool depth; canopy 
cover (shade); large woody debris; and substrate 
composition.  Table 3-10, Stream Habitat 
Parameters, displays values of primary habitat 
components for surveyed managed streams within 
the analysis area.  The flood of January 1997 caused 
high flows in most streams in the analysis area.  
These flows may have changed some of the stream 
habitat parameters recorded in earlier surveys.  
 
 

Table 3-9.  Stream Channel Habitat Parameters  
Channel Widths 
per Pool 
 

Stream 
Reach 

Avg 
Width

Avg 
Depth 

W/D  
Ratio 

SCI Primary 

Horse 1 23.0 0.96 23.90   36.3   52.8 
Horse 2 18.0 0.98 18.40 156.6     0.0 
Horse 3 22.0 1.25 17.60   10.0   25.1 
Horse 4 18.0 1.16 15.50   22.7   91.1 
Horse 5 18.7 1.03 18.15 16.45   31.1 
Horse 6 17.2 0.95 18.10 14.90   59.5 
Horse 7 17.5 0.90 19.44 16.90 231.0 
Horse 8 17.4 0.85 20.47 23.20 232.5 
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In-channel coarse woody material (CWM) data was 
gathered throughout Horse Creek, based on the 
Forest Service Region 5 SCI protocol.  To be 
recorded, CWM had to be greater than 10 cm in 
diameter and longer than one-half of the bankfull 
width for the stream surveyed.  The latter qualification 
indicates that minimum lengths recorded varied with 
stream size.  “In-channel” CWM indicates that some 
portion of the wood recorded extended within the 
vertical boundaries of the bankfull margins of the 
stream surveyed.  These data were combined, 
regardless of channel type, geology, and stream size.  
Table 3-11 summarizes wood frequencies for Horse 
Creek. 

 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

Key Question #3a.  What are the water quality, 
quantity, and beneficial use conditions of streams 
within the analysis area? 

Table 3-12 shows the indices for Beneficial Uses, 
Channel Conditions, Erodibility and Stability indices, 
as well as the Hydrologic Response index for the sub-
watersheds in the analysis area.  It differs in the risk 
level slightly from the figures in Table 3-5 in that 
some of the indices were changed after field 
investigation.  The risk levels only reflect minor 
changes resulting from the modification.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3-10. Stream Habitat Parameters 
%  Substrate Composition Pool Frequency 

(pools per mile) 
Reach  

Reach 
Length 
(mtrs) Fines Gravel Cobble Boulder Bedrock 

% 
Fines 

in 
Pool 
Tails 

Ave 
Max 
Pool 

Depth 
(feet) 

Rosgen 
Channel 

Type SCI Primary 

% 
Shade

Horse 1 4112.6 18 30 46 3 3 21 2.36 C3 6.32 4.35 38 
Horse 2 867.7 31 46 21 1 1 35 2.0 B4 1.87 0.0 80 
Horse 3 339.7 17 26 18 24 14 40 2.97 A4 23.80 9.52 47.5 
Horse 4 1513.8 12 26 32 26 4 19 1.98 A3 12.90 3.22 58.5 
Horse 5 3220.0 24 21 31 21 3 28 2.17 B3 17.17 9.1 56.1 
Horse 6 945.4 12 16 34 28 10 10 2.44 A3 20.68 5.17 71.3 
Horse 7 3732.3 22 21 30 25 2 26 1.96 B3 17.82 1.3 51.1 
Horse 8 1245.2 17 25 31 27 0 18 1.82 A3 13.05 1.3 54 

Table 3-11.  Managed Stream Wood Frequency. 

Stream 

Average 
Pieces 

per Mile 
1/ 

LWM>
30"X>5
0'/mile 

2/ 

SWM>12" X 
>26'/mile 3/ 

Horse 
Creek R1 20   <5 6 

Horse 
Creek R2 28 6 8 

Horse 
Creek R3 18 3 7 

Horse 
Creek R4 38 7 21 

Horse 
Creek R5 46 6 22 

Horse 
Creek R6 37 5 20 

Horse 
Creek R7 50 6 24 

Horse 
Creek R8  47 5 22 

Avg over 
all reaches 35.5 4.7 10 

1/ Includes all pieces longer than 6 feet. 
2/ The LMP criteria for "key wood" 
3/ Approximates the criteria for NMFS large woody 
material LWM on the “East-side.” 
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Key Question #3b.  What are the water quality 
contributions of analysis area streams to the 
Horse Creek analysis area? 

There are two areas that have different water quality 
conditions: the tributary streams (Hamburg Gulch, 
Crawfish Gulch, Robinson Gulch, Fish Gulch, etc.), 
and the main stem of Horse Creek.  Overall, water 
quality within the analysis area is good, especially in 
the tributary watersheds.  However, increased runoff 
during intense storms in the winter can produce turbid 
water.  To a large degree, this storm turbidity is a 
natural phenomenon due to erosion and landsliding, 
but to some degree, it can be increased by erosion 
from human activities, especially roads. 
 

Key Question #3c.  What are the water quality 
contributions of analysis area streams to the 
Klamath River Basin? 

Overall, water quality within the analysis area is good, 
especially in the tributary watersheds.  However, 
increased runoff during intense storms in the winter 
can produce turbid water.  To a large degree, this 
storm turbidity is a natural phenomenon due to 
erosion and landsliding, but to some degree, it can be 
increased by erosion from human activities, especially 
roads. 

The tributary watersheds all serve as cold-water 
sources to the fisheries habitat in the Klamath River. 
Several of the sub-watersheds, Upper and Lower 
Horse, Middle Creek, Buckhorn Creek, and Doggett 
Creek, are all habitats for winter and summer 
Steelhead runs.  Lower Horse also hosts winter Coho 
Salmon runs up to Crawfish Gulch. 

Klamath River Water Quality 

In most rivers, water quality decreases steadily as it 

flows 
downstrea
m.  Many 
parameter
s of water 
quality in 
the 
Klamath 
River are 
maint-
ained, or 
actually 
improved, 
as the 

river flows down-stream of Seiad Valley and is diluted 
by cool, high quality water from numerous tributaries. 
 
Water originating from the upper Klamath Basin and 
the Shasta and Scott Valleys is often of poor quality in 
summer because of agricultural water diversions, 
pollution from agricultural runoff (animal wastes, 
fertilizers, pesticides, herbicides), impoundment 
behind dams, and industrial discharge.  This 
sometimes results in increased water temperature, 
depletion of dissolved oxygen, increases in toxic 
substances (such as ammonia and phosphorus), and 
other factors that can make the river environment 
intolerable for salmon, steelhead, and other species.  
Pure cool water from tributaries is important, and may 
be critical, in maintaining water quality in the Klamath 
River and providing thermal refugia for fish. 
 
Water temperatures in the mid- and lower-Klamath 
River approach 80°F in some summers, and 
occasional fish kills are reported.  For salmonids, 
temperatures above 72°F begin to cause stress, 
cessation of growth, and increased susceptibility to 
diseases.  In the summer of 1997, the Klamath River 
was very warm.  A maximum temperature of 81°F 
was recorded in the Klamath River, approximately five 
miles downriver of Happy Camp.  Widespread fish 
kills occurred concurrently with high water 
temperatures from Seiad Valley to Weitchpec.   
 

Key Question #4 - What is the extent of interim 
Riparian Reserves, and how are they defined? 

 
Riparian Reserves are a land allocation, applicable to 
NFS lands and defined in the Forest Plan.  See Table 
3- 13, Riparian Reserves with ROD Buffers below. As 
mapped in this stage of the analysis, Riparian 
Reserves include the geomorphic types of active 
landslides, inner gorges, and toe zones of dormant 
slides.  They also include the extent of water bodies 
and wetlands, 340-foot buffers (two site potential tree 

Table 3-12. Beneficial Use Conditions 
Watersheds Beneficial 

Uses 
Channel 

Condition 
Erodibility 

Index 
Hydrologic
Response 

Stability 
Index 

Sensitivity 
Level TOC ERA Risk 

Upper 
Horse 3 3 3 3 4 25 9 4.7 0.52 

Lower Horse 4 3 3 2 4 26 8.5 5.5 0.65 
Middle 4 3 3 3 4 27 8 6.1 0.76 
Buckhorn 4 3 3 3 4 27 8 5.9 0.74 
Kohl/Dona 4 3 3 3 4 27 8 4.3 0.54 
Doggett 4 3 3 3 4 27 8 7.5 0.94 
Blue Heron 2 3 3 2 3 21 11 2.8 0.25 
Collins/Lime 3 3 3 3 3 24 9.5 3.8 0.40 
Quigley 3 3 3 2 3 23 10 2.5 0.25 
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heights for this area) on each side of fish-bearing 
streams, and around lakes and natural ponds, 170- 
foot buffers (one site potential tree height) on each 
side of non fish-bearing perennial streams, around 
wetlands greater than one acre, and on each side 
of intermittent streams.  The geomorphic types are 
mapped on the geomorphic terranes coverage, 
update version November 1999.  The lakes, 
ponds, and wetlands used for Riparian Reserve 
boundaries include those mapped on USGS 
1:24,000 quadrangle maps.  The streams include 
those on 1:24,000 maps, with additional streams 
added based on computer modeling, assuming a 
stream begins with twenty acres of accumulation. 
 
 
The Riparian Reserve mapping used at this stage 
of the analysis depends on the interim Riparian  

 
 
Reserve guidelines in the Forest Plan and the 
unstable land and water feature mapping available 
when this analysis began.  The geomorphic and 
stream mapping is not perfect; updates are required 
for project-level analysis.  Step 5 of this analysis will 
discuss the probable extent of Riparian Reserves, 
including more refined components, not yet mapped 
at this stage.  The extent of lands currently mapped 
as the geologic component of Riparian Reserves, are 
displayed in Table 3- 14 below.   Figure 3 - 3 
Riparian Reserve Components is contained in the 
Map Packet located at the end of this document. 

 
 

 
Aquatic Dependant Species 

 

Key Question #1 - What is the distribution, 
population size, and life history patterns of 
anadromous and resident salmonid species?  
What is the status and role of non-salmonid 
aquatic-dependent species? 

Distribution: 

The analysis area provides approximately 10.75 miles 
of anadromous habitat for fall run chinook salmon, 
23.75 miles for winter run steelhead, and 13.50 miles 
for winter coho salmon.  Stable and significant 
populations of spring chinook and summer steelhead 
are largely extirpated from the analysis area and the 
Horse Creek sub-basin.  There are approximately 
46.70 additional miles of habitat provided for other 
native fish species, including rainbow trout, Pacific 
brook lamprey, speckled dace, Klamath small-scale 
sucker, and marbled sculpin.  The latter three species 
in the analysis area are located in the mainstem 
Horse Creek and the Klamath River.  See Table 3- 15 
for a display of total miles of habitat by species. See 
Figure 3-4 Anadromous/Resident Fish Range, 
contained in the Map Packet located at the end of this 
document. 
 
 
 
 
 
 
 
 
 
 

Table 3-14.  Geologic Component of Riparian Reserve Land Allocation 

Watersheds Active
Slides 

Toe 
Zones

Inner Gorge 
Unconsolidated 

Inner 
Gorge 

Granitic

Inner 
Gorge 
Other 

Total 

Upper Horse 100 612 496 0 314 1522 
Lower Horse 137 264 364 105 894 2832 

Middle 
Creek  52 472 294 0 0 818 

Buckhorn 114 129 775 0 31 1049 
Kohl/Dona 8 311 390 0 71 780 

Doggett 4 466 545 0 196 1211 
Blue Heron 19 55 138 13 844 1069 

Collins/Lime 19 94 131 73 387 704 
Quigley 2 141 73 0 116 332 

Table 3-13.  Riparian Reserves (RR) with ROD 
Buffers1 

Watersheds Acres of RR 
Upper Horse 3516 
Lower Horse 3024 
Middle Creek  2366 

Buckhorn 3309 
Kohl/Dona 1890 

Doggett 2421 
Blue Heron 1691 

Collins/Lime 1892 
Quigley 1195 

1ROD Buffers are as follows:  170 ft. on either side of 
perennial fish-bearing streams, and 85 ft. on either side 
of other perennial and intermittent streams. 
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Table 3-15 Fish Species Distribution in the Horse Creek 
Watershed Analysis Area 

Species Status 
Miles of 

Occupied 
Habitat 

Miles of 
Potential 
Habitat 

Total 
Miles of 

Available 
Habitat 

Pacific 
Brook 
Lamprey Present 14.35 9.40 23.75 
Coho 
Salmon Present 14.35 9.40 23.75 
Chinook 
Salmon 
Fall-Run Present 11.00 0.00 11.00 
Chinook 
Salmon 
Spring-Run Extirpated 0.00 11.00 11.00 
Steelhead 
Summer-
Run Extirpated 0.00 23.75 23.75 
Steelhead 
Winter-Run Present 23.75 23.75 23.75 
Rainbow 
Tout - 
Resident Present 46.70 0.00 46.70 
Tui Chub Present 12.25 1.25 13.50 
Speckled 
Dace Present 13.50 0.00 13.50 
Marbled 
Sculpin Present 23.75 0.00 23.75 
Klamath 
River 
Smallscale 
Sucker Present 13.50 

 
0.00 13.50 

Brown 
Bullhead Present 12.25 12.25 12.25 
Green 
Sunfish Present 9.25 0.00 9.25 
Yellow 
Perch Present 9.25 9.25 9.25 
Sculpin sp Present 46.70 0.00 0.00 

The fish bearing streams of the analysis area are 
illustrated in Table 3-16.  Winter run steelhead and 
Resident Fish Range portrays the estimated extent of 
anadromous and resident fish in each stream.  The 
upper extent of the anadromous reach is estimated, 
based on local knowledge of flows and physical 
barriers.  The entire anadromous reach may not be 
accessible for spawning all years in all streams 
because of the complexity of flow/barrier interactions.  
The anadromous reach may be overestimated during 
most years for Horse and Middle Creeks.  The length 
of the anadromous reach for Buckhorn and Doggett 
Creeks may also be overestimated for most flow 
years. 
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In Table 3-16, the watershed area is included to 
indicate relative stream size.  This information, 
coupled with the miles of anadromous or resident 
stream present, indicates the relative quantity of 
habitat available in each stream.  The # Miles Habitat 
Columns indicate the uppermost extent of fish 
distribution for each species listed.  Within the 
analysis area, Chinook and coho salmon are only 
present in the Klamath River and Horse Creek.  The 
remaining streams in the analysis area have steep 
gradients and are either not accessible to Chinook or 
coho salmon or do not contain suitable habitat.  Adult 
fall chinook will spawn almost annually in Horse 

Creek.  Access by fall chinook 
to Horse Creek is often 
restricted by low fall stream 
flows.  
 

Population Size: 

General: A direct estimate of 
the number of spawning adult 
fall Chinook salmon is 
determined annually for the 
Upper Klamath River Basin.  
Population data for all other 
salmonid populations (juvenile 
steelhead, coho and chinook, 
and adult steelhead and 
coho) is much less precise, 
much more localized, less 
regular, and usually obtained 
by more indirect methods 
(redd counts, out-migrant 
trapping, etc.) than data 
obtained for adult chinook 
population.  Specific 
population numbers and life 
history patterns for all other 
non-salmonid species within 
the analysis area is virtually 
non-existent. 
 
Fall Spawn Survey: The 
annual cooperative fall 
chinook spawning surveys 
yields the best available 
information for an adult 
salmonid species within the 
analysis area.  The survey 
estimates the entire Upper 
Klamath River fall chinook 
population (Peterson mark & 
recapture methodology).  
However, a redd survey by 
river reach is also conducted 

at the same time, and can also provide an estimate of 
population size.  Chinook redd surveys were last 
conducted in the Horse Creek watershed in 1998.  
Results are summarized in Table 3-17. 
 
Table 3-17 Chinook Spawning Survey Data for Horse 
Creek (11/04/98) 
Stream Reach Reach 

Boundaries 
Redds Lives Carcasse

s 
Horse  1A Middle to 

Buckhorn 
Creek 

  20    5        3 

Horse  1B Buckhorn 
Creek to 

  12    2        0 

Table 3-16. Information Regarding Fish Bearing Streams in the Horse Creek 
Analysis Area 
Stream 
Name 

Watershed 
Name and 
Acres 

# Miles 
Coho 
Habitat 

# Miles 
Chinook 
Habitat 

# Miles 
Steelhead 
Habitat 

# Miles 
Resident Fish 
Habitat 

Total 
Stream 
Miles 

Horse Creek Lower Horse 
10,375 5.10 1.50 6.50 8.50 8.50 

Unnamed 
tributaries to 
Horse Creek 

Lower Horse 
10,375 0.00 0.00 0.00 2.00 6.50 

Horse Creek 
East Fork 

Upper Horse 
11,383 0.00 0.00 0.00 4.00 4.00 

Unnamed 
tributary to 
East Fork of 
Horse Creek 

Upper Horse 
11,383 0.00 0.00 0.00 0.60 2.25 

Horse Creek 
West Fork 

Upper Horse 
11,383 0.00 0.00 0.00 2.30 2.30 

Salt Gulch 
Creek 

Upper Horse 
11,383 0.00 0.00 1.00 2.25 2.25 

Unnamed 
tributary to 
Salt Gulch 

Creek 

Upper Horse 
11,383 0.00 0.00 0.00 0.30 3.20 

Middle Creek 
Middle 
Creek 
8,030 

0.00 0.00 1.75 3.50 6.75 

Buckhorn 
Creek 

Buckhorn 
9,153 0.00 0.00 2.00 5.75 6.50 

Kohl Creek Kohl/Donna 
8,452 0.00 0.00 0.75 2.25 2.25 

Doggett 
Creek 

Doggett 
7,727 0.00 0.00 1.80 3.80 4.50 

Collins Creek Collins/Lime 
7,191 0.00 0.00 0.70 0.70 3.75 

Dona Creek Kohl/Donna 
8,452 0.00 0.00 0.00 1.50 4.75 

Klamath 
River (Portion 
of river within 
analysis area) 

 9.25 9.25 9.25 9.25 9.25 
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Mouth 
  Totals   32    7         3 
 
Steelhead Redd Surveys: Steelhead redd surveys 
were undertaken in the analysis area in 2002.  It 
should be noted that steelhead redd surveys are 
conducted during periods of elevated flow and often 
elevated turbidity.  Successful observation of redds is 
dependent not only spawning adults being present, 
but also on the proper stream and weather conditions 
to view constructed redds.  It is possible that redds 
could be constructed and be immediately obscured by 
the effects of elevated flows (tailings smoothed out, 
pots filled, etc.).  Results are summarized in Table 3-
18. 
 

 
Rearing assessments: The density of juvenile 
salmonids in Horse Creek was determined in 1998 by 
snorkel diving.  Again, results need to be considered 
primarily as indexes or trend indicators rather than 
absolute densities due to differences among 
individual divers in observations and, more 
importantly, not all fish in a given area will be 
observed due to their ability to hide or flee the area.  
Double counting of fish may also be a problem in 
some situations.  All salmonids observed were 
steelhead/rainbows. 
 

Life History Patterns: 
 
The analysis area provides critical spawning, rearing 
and holding habitat for both adult and juvenile fish.  
The presence and timing of the anadromous fish 
species in the watershed are listed below in Table 3-
19, Anadromous Adult Fish Species. 
 
Table 3-19.  Anadromous Adult Fish Species  
ADULT SPECIES MONTHS PRESENT 

Fall Chinook 
Salmon 

From October through early 
December 

Coho Salmon From December through January 
Winter Steelhead From November through May 
Pacific Lamprey From April through June 
 

Anadromous young are found within the watershed 
year-round.  Steelhead juveniles remain in the system 
up to three years and lamprey young (ammocoetes) 
remain up to seven years before out-migrating to the 
ocean.  Most coho juveniles prefer to remain within 
freshwater for about one year before moving into the 
ocean; apparently, a very low percentage of chinook 
juveniles will do likewise (Olson, 1996).  Most chinook 
juveniles appear to move out of Klamath River 
tributaries the first summer after emerging as fry from 
gravels. 
 
Local anglers report catching significant numbers of 
small steelhead/rainbows (steelhead halfpounders) 
during the fall chinook spawning period.  Most of 
these fish are 12 to 18 inches in length, and seem to 

appear along with the 
spawning Chinook salmon 
and actively feed on roe as 
the chinook redds are 
constructed.  Based on local 
input and observance of 
these fish during the annual 
fall spawn survey, it is felt 
that this population has 
increased significantly since 
the 1998 and 1999 seasons. 
 
Presence/Status of non-

salmonid aquatic-dependent species in the 
analysis area: 
 
As discussed in Step One, freshwater sculpins, dace, 
and other non-salmonid fish species, are present in 
the Horse Creek Analysis Area.  A small amount of 
indirect information is available on the District 
regarding some of these species, primarily as a result 
of notes made during other activities (e.g., summer 
steelhead dives). 
 

Key Question #2 - What aquatic-dependent 
species are Threatened, Endangered, Proposed, 
Petitioned, or Sensitive? 

The Klamath Mountain Province Evolutionarily 
Significant Unit (ESU) of Steelhead, including both 
the summer and winter run, has been given candidate 
status under the Endangered Species Act (ESA).  
Summer steelhead are Regional Forester-designated 
Sensitive species.  The Southern Oregon/Northern 
California Province ESU of coho salmon has been 
designated threatened under the ESA.  Spring 
chinook are Regional Forester-designated sensitive 
species.  Pacific lamprey and western pond turtles 
are both State of California species of special 
concern.  Western pond turtles are also Regional 
Forester-designated Sensitive species. 

Table 3-18 Steelhead Spawning Survey Data for Horse Creek Watershed (2002) 
Stream Reach Reach Boundaries Redds #Redds  

w/Live Fish
# fish 

Horse Cr 1 Lower end of Botanical Area to 
bridge at 47N77 Road 30 5 3 

Horse Cr 2 Bridge at 47N77 Road to 2 miles 
upstream 12 2 0 

Middle Cr 1 Mouth to 1 mile upstream 0 0 0 
Barkhouse 

Cr 1 Mouth to 2nd Country Bridge 
(0.75 miles) 16 0 6 

  Totals 58 7 9 
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Aquatic Survey and Manage (SM) mollusks are not 
known to occur in the Horse Creek Analysis Area; 
however, no formal surveys have been conducted to 
date (05/29/02).  Fluminicola n. sp. 1, the nearest 
known SM aquatic mollusk species, occurs above the 
confluence of the Shasta and the Klamath River. 
 

Key Question #3 - What areas are critical for 
maintenance, protection, and recovery for at-risk 
species?  

Key spots for fall chinook spawning (several years of 
record) are illustrated on maps at the District Office.  
It is probable that coho, spring chinook, and 
steelhead would also utilize some of these same 
areas.  Steelhead, which spawn during the higher 
flows of spring, also often use spawning gravels 
associated with channel margins in the main river and 
tributaries higher up in the watershed.  These areas 
may actually be dry or near dry during the time of fall 
chinook spawning.  Areas of steelhead spawning are 
not identified in the main river, but some information 
for steelhead spawning by reach in the tributaries is 
available on the District.  Little is known about 
location and timing of coho spawning.  Information 
from snorkel dives discussed earlier indicate coho 
rearing streams (and probably also coho spawning 
streams.)  Large, deep holding pools are available for 
early run fish (summer steelhead and spring chinook) 
in the Klamath River within and downstream of the 
analysis area, but water quality factors, especially 
water temperature, is often unfavorable for these fish. 
 
The mainstem Klamath River in the analysis area is a 
funnel for all anadromous activity (escapement, out 
migration, rearing) in the analysis area.  Analysis area 
tributaries, such as Horse, McKinney, Barkhouse, and 
Doggett Creeks, provide the only consistent perennial 
connection with the Klamath River.  Other tributaries, 
such as Kohl, Collins, and Donna Creek go 
intermittent during summer months.  Due to low flow 
conditions and elevated water temperatures, it is felt 
that many of the fish, resulting from spawning activity 
in the analysis area, flee to the lower Klamath River 
and lower Scott River areas to rear.  Access into 
several cooler tributaries (Seiad, Thompson, Indian, 
Grider, and Elk Creeks) located just downstream of 
the analysis area is also possible for rearing 
purposes.  As a result, the Horse Creek Analysis Area 
is viewed as vital to sustaining existing anadromous 
processes within the Upper Klamath River Basin. 
 
 

Key Question # 4 -  To what extent does the Horse 
Creek anadromous fish populations contribute to 
Klamath River basin fisheries? 

Again, fall chinook populations are the most 
accurately (easily) tracked salmonid population in the 
Upper Klamath River Basin.  Fall chinook redd counts 
by reach for Horse Creek are portrayed in Table 3-17.    
Recognizing the fact that Horse Creek is an important 
contributor of wild stock production for the Upper 
Klamath River system, it is an important stream for 
sustaining wild chinook populations in the upper-
Klamath River area. 
 
Prime coho salmon production areas were probably 
historically located in the lower 4 miles of the Horse 
Creek system, while prime steelhead production 
probably occurred in the this area, as well as in other 
streams in the analysis area.  However, as discussed, 
water flows and water quality issues are felt to have 
contributed to significant declines in the populations 
of these two species.  Similar conditions exist in the 
mainstem Klamath flowing out of Irongate Reservoir 
and the Shasta River.  As a result, the entire Upper 
Klamath River system, including the analysis area 
(and the Shasta River), does not contribute to the 
larger mid-Klamath meta-population for coho salmon 
and steelhead, as it did historically. 
 
 

Forest Health and Fire Disturbance Risk and 
Hazard 

Key Question #1 - Where do high levels of 
mortality exist that are contributing to high hazard 
(fuels) in the analysis area? 

a.  What are the causes of this mortality and what 
species are most affected? 

Using Region 5 tree mortality flight survey protocol, 
flights completed in 1993 to 2000 have identified 
21,562 acres of high conifer mortality in the analysis 
area, 13,735 acres of moderate conifer mortality, and 
11,419 acres of low conifer mortality on all lands in 
the analysis area.  See Figure 3-5 Timber Mortality, 
contained in the Map Packet located at the end of this 
document, for the 1993 through 2000 survey results.  
Mortality areas identified vary in size, with the 
smallest being pockets of approximately 20 acres.  
Table 3-20 Acreage of Mortality by Existing 
Vegetation Type, identifies the acres of mortality by 
vegetation type.  These areas need further site 
investigation to field-verify actual mortality and 
conditions on the ground. 
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Table 3-20 indicates that vegetation types that have 
large areas of mortality may be found in the 
ponderosa pine mixed conifer, Douglas fir mixed 
conifer, montane hardwood conifer, and true fir 
vegetation types.  Causes for increased mortality in 
these areas include overstocking (which weakens 
trees), weak root systems (which allows for increases 
in blow down during wind events), openings in stands 
caused by blowdown (which allows for more wind), 
and diseases, including dwarf mistletoe and 
Cytospora abietta.  NOTE: High mortality areas are 
defined as greater than 10% of tree stems recently 
dead; moderate mortality with 5 to 9% stems recently 
dead, and low at 1 to 4% recently dead. 
 
Table 3-21 Percentage of Existing Vegetation 
Community Identified as Having Some Mortality, may 
be a good indicator of how widespread over-dense 
stands and poor forest health conditions are within 
the analysis area.  
 
Table 3-21.  Percentage of Existing Vegetation 
Community Identified as Having Some Mortality. 

Vegetation Type % mortality* 
Mixed Chaparral 76 
Montane Hardwood 42 
Montane Hardwood/Conifer 76 
Ponderosa Pine/Mixed Conifer 70 
Douglas Fire/Mixed Conifer 52 
True Fir 80 
Subalpine 92 
Montane Meadow 90 
Montane Riparian 83 
Agricultural 55 
Barren 73 
*Includes areas of low, moderate, and high mortality. 

 
Table 3-22 Acreage of Mortality by Management 
Area, identifies the acres of mortality by management 
area.  Levels of mortality are identified by examining 
conifer stands with similar size and density 
characteristics and determining the percent of 
mortality within each stand.  The percent of recent 
mortality in conifers determines the rating of high, 
moderate, or low. 
 
 
Table 3-22 indicates that management areas with 
significant amounts of mortality include LSR and 
Partial Retention.  The latest Mortality Survey Flight 
was done in the spring of 2000.  The recent mortality 
found within the analysis area, is a result of insect, 
disease, and disturbances other than fire.  The area 
impacted by the Bark fire of July 2000 was not 
included since it occurred after the survey. 
 
 

 
 

Key Question #2 - Are there conifer stands at risk 
of catastrophic loss from mortality and wildfire 
and, if so, where are they located? 

 
For this analysis, healthy forest conditions are defined 
as a forest containing a variety of plant and animal 
species with genetic diversity, a forest that is resilient 
to large-scale disturbance, and where these 
conditions are sustainable over time.  The Forest 
vegetation data that is available for this analysis is 
what was developed for the Forest Plan.  This data 
has been updated for changes (harvest and 
silvicultural treatments) on National Forest System 
lands and land owned by Fruit Growers Supply 
Company, but is not current for changes that have 
occurred on other private lands.  Timber harvest has 
occurred throughout the analysis area.  Much of the 
harvest data will be utilized along with mortality flight 
data to determine forest health. 

Table 3-20.  Acreage of Mortality by Existing 
Vegetation. 

Vegetation Type Total 
acres 

Low Mod-
erate 

High 

Mixed Chaparral 2,193 36 240 1,917 
Montane Hardwood 869 46 469 354 
MontaneHardwood/ 
Conifer 

5,684 482 1,283 3,919 

Ponderosa Pine/ 
Mixed Conifer 

22,425 2,888 6,771 12,766 

Douglas Fire/ 
Mixed Conifer 

8,606 4,082 2,953 1,571 

True Fir 3,652 2,702 795 155 
Sub alpine 385 112 273 0 
Montane Meadow 1,015 660 328 27 
Montane Riparian 998 294 407 297 
Agricultural 471 49 8 414 
Barren 366 20 202 144 
Total 46,664 11,371 13,729 21,564 

Table 3-22.  Acreage of Mortality by Management 
Area. 

Management Area Total 
acres 

Low Mod-
erate 

High 

LSR 17,999 5,993 6,846 5,160 
Special Interest Area 109 101 8 0 
RR 3,393 526 1,247 1,620 
Retention VQO 925 121 481 323 
Recreational River 190 95 0 95 
Partial Retention VQO 6,664 1,010 2,022 3,632 
General Forest 3,595 673 1,136 1,786 
TOTAL 32,875 8,519 11,740 12,616 
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Factors affecting forest health are interrelated, and 
often work in combination with one another.  Some of 
these factors are tree species, seral stage, stocking 
density, insects and disease, and fire behavior 
potential. 
 
A variety of insects and diseases are found in the 
analysis area.  The most prevalent include: white pine 
blister rust, dwarf mistletoe, western pine beetle, pine 
engraver beetle, and fir engraver beetle.  These 
pathogens are found throughout the watershed and 
are part of the natural processes of healthy forest 
stands.  They become a problem when a combination 
of factors (e.g. drought, fire exclusion) provide a 
catalyst for epidemic out-breaks, resulting in high 
levels of tree mortality. 
 
Overstocking can be defined as a condition of the 
vegetation that is or will exceed the site capabilities 
over time, leading to stagnation, reduced growth and 
vigor, and eventually mortality.  Stands of varying 
densities occur throughout the analysis area.  Stands 
considered over-dense (over-stocked stands) are 
those stands in which the vegetative biomass is 
greater than that which can be sustained over time.  
Without the natural disturbance regime (primarily fire, 
but also insects and diseases) or management, 
almost all stands will achieve this state.  White fir 
encroachment in the understory in many of the mixed 
conifer stands is a major factor contributing to 
development of stand densities beyond site capacity. 
 

 
Conditions that could lead to high intensity fire. 
 

 
High Intensity burn within the Bark fire area. 
 

Key Question #3 - What are the current vegetation 
communities in the analysis area? 

Table 3-23 Horse Creek Vegetation Communities, 
displays the vegetation communities and acreages 
that were identified utilizing the Forest Timber Type 
Vegetation Coverage.  See Figure 3-6 Existing 
Vegetation in the Map Packet in the back of this 
document. 
 
Table 3-23.  Horse Creek Vegetation Communities

Vegetation Communities  Acres 
Mixed Chaparral 2,875 
Montane Hardwood 2,085 
Montane Hardwood/Conifer 7,482 
Ponderosa Pine/Mixed Conifer 32,111 
Douglas Fire/Mixed Conifer 16,586 
True Fir 4,569 
Subalpine 417 
Montane Meadow 1,124 
Montane Riparian 1,199 
Agricultural 856 
Barren or Water 504 
Total 69,884 
 
Mixed Chaparral 
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Mixed Chaparral 
 
Mixed Chaparral is typically found on poor sites that 
will not support conifer stands.  Mixed chaparral found 
in the analysis area consists mostly of species mixes 
dominated by wedgeleaf ceanothus (Ceanothus 
cuneatus) with inclusions of greenleaf manzanita 
(Arctostaphylos patula) and mountain mahogany 
(Cercocarpus betuloides).  Within the analysis area 
this community is found mostly on dry southern 
aspects below 3,500 feet. 
 
Montane Hardwood 
 

 
Montane Hardwood 
 
Montane Hardwood is found in close proximity to the 
mixed chaparral community.  Oregon white oak 
(Quercus garryana) is the most abundant hardwood 
species found in this community.  Canyon live oak 
(Quercus chrysolepis) is also found on harsher sites.  
These species, found without much intermix of 
conifers, define the community  
 
Montane Hardwood/Conifer 
 

 
Montane Hardwood/Conifer 
 
These hardwood dominated areas tend to be found at 
lower elevations within the analysis area, mostly on 
the lower one-third of south aspects.  This community 
is often a transition zone between hardwood and 
mixed conifer communities.  Hardwoods occurring are 
the same as earlier discussed in the Montane 
Hardwood Community.  Oregon white oak, California 
black oak and Pacific madrone are the most common 
hardwoods in this community, with big leaf maple and 
red alder found in riparian areas.  Ponderosa pine is 
the main conifer, with Douglas fir, incense cedar, and 
sugar pine also associated with the community. 
 
Ponderosa Pine/ Mixed Conifer 
 

 
Ponderosa Pine/Mixed Conifer 
 
The Ponderosa Pine/ Mixed Conifer community 
accounts for 46% of the analysis area.  It is found 
mostly in the low to mid elevations (mostly below 
5,000’). Douglas fir, white fir, sugar pine, and incense 
cedar can all be found in the overstory.  Understories 
tend to be dominated by Douglas fir, and incense 
cedar.  Overstory trees tend to be widely spaced, i.e. 
greater than 20 feet.  On better sites, such as in 
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drainages, low slope positions, and higher elevations 
with better moisture regimes, Douglas fir will tend to 
be the dominant species.  
 
This community has had the most change as a result 
of human activities in the analysis area.  The area 
occupied by this community has changed little, but 
species composition has changed dramatically, due 
to fire effects, harvest activities, plantation 
management and fire suppression.  Ponderosa pine 
and sugar pine were more common.  Ponderosa pine 
and sugar pine comprised up to sixty percent of the 
conifers in stands on south and west aspects.  
Douglas-fir was found mostly on the lower one-third of 
these south and west aspects, and dominated the 
north and east aspects along with white fir.  This 
community was adapted to frequent low to moderate 
intensity fires. 
 
This community provided the commercially valuable 
conifers that drew loggers to the area; sugar and 
ponderosa pine being the most sought-after species 
in the early years of logging.  After the harvestable 
pine species were depleted, Douglas-fir and true fir 
were harvested. 
 
Two regimes of partial cutting contributed significantly 
to changes in species mix and stand structure.  Unit 
area control in the 1950s through early '60s and 
Klamath partial cuts of the '70's altered the species 
composition, overall stand structure, health, and 
vigor.  Similar to railroad logging, generally the largest 
trees were removed; however, all species were cut as 
opposed to primarily pine species.  Some cut areas 
were planted, but the majority were left to naturally 
reseed.  These areas are currently stocked with trees 
that seeded in from the suppressed and intermediate 
size-classes.  Overall stand vigor is deteriorating, due 
in part to logging damage of the residual trees and 
mistletoe infection of the in-growth.  In general, most 
logging slash was left untreated. 
  
The fire suppression era, beginning about the same 
time as the first commercial harvest activities, allowed 
dense conifer stands to develop.  The lack of fire 
favored regeneration of Douglas fir and white fir over 
pine species.  The introduction of white pine blister 
rust has hampered the reestablishment of sugar pine.  
Currently dense stands of Douglas fir and white fir are 
found in areas that were historically open, pine 
dominated stands.  With eighty years of fire 
suppression, stands are denser, and litter and 
downed woody material accumulations are greater 
than that maintained under the historic fire regime. 
 
Douglas fir/ Mixed Conifer 
 

 
Douglas-fir/Mixed Conifer 
 
Douglas-fir/Mixed Conifer is the second largest 
community in the analysis area taking up 23% of the 
area.   It is typically found in the mid to high 
elevations of the analysis area, but can also be 
identified in patches on good site at any elevation.  In 
some places, it is a transition from the true fir to the 
Ponderosa pine/mixed conifer; in other places, it is 
primarily Douglas fir and deciduous hardwoods (black 
oak and Oregon white oak).  The overstory typically 
consists of a mixture of conifers.  Dominant conifers 
on moister north and east aspects are Douglas fir and 
white fir, with small numbers of ponderosa pine, sugar 
pine and incense cedar.  On drier south and west 
aspects, ponderosa pine becomes the dominant 
conifer, with fewer other conifers.  California black 
oak is found mixed in both the overstory and 
understory, more commonly on south and west 
aspects.  Canyon live oak and pacific madrone are 
found on harsher rocky sites within the community.   
North and east aspects and the lower one-third of all 
aspects support dense stands of conifers.  These 
areas often have higher accumulations of snags, 
litter, and downed woody material than drier south 
and west aspects. 
 
True fir 
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True fir 
 
This high elevation conifer community is dominated 
by red fir.  The elevational band varies with aspect; 
widest on north aspects.  White fir dominates the 
lower edge of the elevational band.  The presence of 
red fir defines the community.  True fir communities 
are typified by even-aged appearing stands of trees 
that can cover hundreds of acres.  The cause of this 
pattern is probably a history of recurrent lightning 
fires, windthrows, and insect outbreaks acting to kill 
groups of trees.  The understory often consists of fir 
seedlings and saplings with sparsely scattered 
grasses, forbs and shrubs.  At higher elevations, 
where the true fir is dominated by red fir, heavy shade 
and a thick layer of duff tends to inhibit understory 
vegetation, especially in dense stands.  These 
normally dense stands often have high numbers of 
snags and large accumulations of litter and downed 
woody material. 
 
Subalpine 
 

 
Sub alpine 

 
 

 
Red Fir Barrens (Sub Alpine Community) 

 
The sub alpine forest is characterized by glaciated 
slopes with thin soils and abundant moisture.  Nearly 
barren slopes are common, although a variety of high 
elevation species are found scattered in the 
community.  The harsh sites and short growing 
season often limit conifer size and density.  The 
principal overstory species are red fir, mountain 
hemlock, western white pine, and white fir.  The 
understory can consist of ocean spray, Drummond 
pasque flower, pinemat manzanita, and quill-leaved 
lewisia.   
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Montane Meadow Community 
 

 
Montane Meadow Community 
 
The Montane Meadow community is found at the 
highest elevations of the analysis area mostly along 
the Siskiyou Crest between Dry Lake Mountain and 
Condrey Mountain.  This meadow complex has been 
referred to as the Red Fir Forest-Barrens Mosaic 
(Laurent, Graham and Tice 1993).  This study 
investigated forest-barrens associations to determine 
if soil differences could help explain the cause of the 
barrens.  While the soils (Xerumbrepts) are 
morphologically similar in many respects, burrowing 
by abundant pocket gophers (species in the genus 
Thomomys) in the barrens produced thicker umbric 
epipedons than in the forests, where pocket gophers 
are absent.  The only significant soil chemical 
differences detected between sites were lower 
concentrations of calcium and magnesium in the 
barrens surface soils.  In contrast, base cations 
accumulate in the forest “A” horizons as a result of 
biocycling.  While the origin of the barrens remains 
unknown, herbivory by pocket gophers is a major 
factor in maintaining the barren conditions and their 
activity ultimately accounts for most soil chemical and 
morphological differences.   
 
Montane Riparian 
 

 
Montane Riparian (Riverine) 
 

 
Montane Riparian close-up 
 
The Montane Riparian community is found along the 
Klamath River, major tributaries, including Horse, 
Buckhorn, and Middle Creek drainages, wet seeps 
and slumps, and high elevation wet meadow 
complexes.  This community is a remnant of the once 
common deciduous tree community that was found all 
along the Klamath River and the lower reaches of its 
major tributaries.  Along the Klamath River, the 
primary plant species is willow, while in other areas 
alder, cottonwood, and big leaf maple dominate.  
Conifers are not common, with Douglas fir the most 
prevalent of those present.  Most of this community is 
in younger seral stages, which is primarily due to 
disturbances from floods. 
 
Agricultural Lands 
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Agricultural Lands 
 

Key Question #4 – How does the current fire 
regime impact vegetation in the analysis area? 

The fire regime is the most widespread and dynamic 
disturbance regime affecting the analysis area.  
Lightning fires have occurred within the analysis area 
78 of the last 79 years.  Fires occurring in the area 
affect the vegetation communities with a variety of 
severities.  The more infrequent fire returns to the 
landscape, the greater the potential severity of the 
resulting fire effects.  Effects found within large fires 
include areas of high, moderate, and low severity.  
The amounts of each depend on conditions existing 
at the time of the fire occurrence.  Weather 
conditions, available fuels, and topography are the 
deciding conditions for the severity of fire. 
 
An aggressive fire suppression response has been 
effective for the most part since approximately 1920.  
Fire suppression efforts since 1922 have kept 92% of 
the fire starts to less than ten acres. Table 3-24 
displays the number of fires occurring at each size 
class within the analysis area. On occasion, the 
number of starts overwhelms the suppression forces 
and large fires are the result.  The most recent 
example of this occurred in 1987.  Human caused 
fires of note are the Bark fire (2000), which was 
ignited next to Highway 96 near the mouth of Doggett 
Creek and burned over 1,700 acres before being 
contained and the Buckhorn Fire (1977) which burned 
nearly 2,900 acres in April of 1977. 
 
Table 3-24 Fires by Size Class 
Fire Size Class Number of Fires % of Fires

Class A  
(<0.25 acres) 

424 67% 

Class B  
(0.25 - 9.9 acres) 

158 25% 

Class C  27 4% 

(10 - 99 acres) 
Class D  
(100 - 299 acres) 

11 2% 

Class E  
(300 - 999 acres)  

9 1% 

Class F  
(>1,000 acres) 

5 <1% 

 
With a successful fire suppression record, (92% of all 
fires being contained at <10 acres) a lack of fire has 
allowed the development of overly dense vegetation 
communities with high fuel loadings.  Under the 
current fire regime (suppression), the influence of fire 
as a fuels reduction process has been dramatically 
reduced.  As the time since the last fire lengthens in 
this fire-prone area, surface fuels and live ladder fuels 
will accumulate.  Accordingly, the probability of large, 
severe fires will likely increase (Taylor and Skinner, 
1998).  In general, these conditions will increase fire 
severity throughout the analysis area.  This will be 
discussed more in Chapter 5. 
 

Key Question #5 - What are the current fuels and 
fire behavior potential in the analysis area? 

Fire behavior potential modeling is done in order to 
estimate the severity and resistance to control that 
can be expected when a fire occurs during what is 
considered the worse case weather conditions.  Late 
summer weather conditions are referred to as the 
90th percentile weather data, which is a standard 
used when calculating fire behavior.  90th percentile 
weather is the severest 10% of the historical fire 
weather; i.e., hot, dry, windy conditions occurring on 
mid-afternoons during the fire season. 
 
This modeling incorporates fuel condition, slope 
class, and 90th percentile weather conditions in 
calculating projections on flame lengths and rates of 
spread.  To identify fuel conditions, a crosswalk is 
developed from the existing vegetation layer to fuel 
models (see Figure 3-7 Fuel Models, contained in the 
Map Packet located at the end of this document). 
 
Three slope classes are utilized in the fire behavior 
potential modeling: less than 35%, 35-65%, and 
greater than 65% slope.  The 90th percentile weather 
data is based on 20 years of data collected at Oak 
Knoll Ranger Station and Collins Baldy Lookout, 
which are the representative weather stations for the 
analysis area. 
 
Fire behavior potential ratings of low, moderate, and 
high are identified from the fire behavior modeling 
(see Figure 3-8 Fire Behavior Potential, contained in 
the Map Packet located at the end of this document).  
A low rating indicates that fires can be attacked and 
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controlled directly by ground crews building firelines 
and will be limited to burning in understory vegetation.  
A moderate rating indicates that hand-built firelines 
alone will not be sufficient in controlling fires, and that 
heavy equipment and retardant drops would be 
needed for crews to be effective.  Areas rated as high 
represent the most hazardous conditions in which 
serious control problems would occur.  Control lines 
would be established well in advance of flaming 
fronts, and heavy equipment and backfiring might be 
necessary to widen control lines. 
 
For more information on fuel modeling and the 
development of fire behavior potential for this 
analysis, refer to Appendix D Fire and Fuels.   The 
fire behavior modeling indicates that 33% of the 
analysis area has a low fire behavior potential, 56% 
moderate, and 10% high.  See Figure 3-8, Fire 
Behavior Potential, for mapped fire behavior potential 
ratings.  Table 3-25, Acreage by Fire Behavior 
Potential, identifies the acres of high, moderate, and 
low fire behavior potential and the percent of each 
found within the analysis area. 
 

Table 3-25.  Acreage by Fire Behavior Potential 
Fire Behavior 

Potential Acreage % of Watershed 
High 6,926 10 
Moderate 39,049 56 
Low 22,886 33 
Non-Flammable 975 1 
TOTAL 69,836 100 

 
 
Table 3-26, Fire Behavior Potential Acreage by 
Vegetation Community, identifies the acreage of high, 
moderate, and low fire behavior potential within each 
vegetation community. 
 
 

 
 

Key Question #6 - What are public concerns 
related to fuels and fuels treatment activities? 

Based on responses received at the public meeting 
and information collected from the questionnaires, fire 
risk, fuels reduction and fire suppression access are 
the publics highest concerns.  There were also many 
of the questionnaires that identified fuels reduction 
projects as opportunities to implement in the analysis 
area.  High fuel loading appears to be the highest 
concern for local area residents.  
 

Key Question #7 - What agreements are currently 
in place and/or is there interest in developing 
strategies or methods to allow joint ventures with 
private landowners to reduce fuels adjacent to 
and possibly within their properties (in the best 
interest of both parties)? 

 
A Memorandum of Understanding (MOU.5.99.20.101) 
between Federal and State Agencies for burning was 
updated and signed in year 2000 and is in effect 
through December 2002.  This agreement concerns 
the Cooperative Use of Prescribed Fire and is made 
and entered into, by the State of California, through 
its Director of the Department of Forestry and Fire 
Protection (CDF); Director of California Department of 
Parks and Recreation; U.S. Department of 
Agriculture-Forest Service; U.S. Department of 
Interior-National Park Service; Bureau of Land 

Table 3-26.  Fire Behavior Potential Acreage by 
Vegetation Community. 

Existing 
Vegetation Type 

Non-
flamm
able 

Low Mod-
erate High 

Mixed Chaparral 0 152 1,520 1,201 
Montane Hardwood 0 326 1,140 615 
Montane Hardwood 
Conifer 

1 3,212 2,702 1,561 

Ponderosa 
Pine/Mixed Conifer 

0 14,235 15,760 2,165 

Douglas-fir/Mixed 
Conifer 

27 1,572 13,705 1,276 

True Fir 116 578 3,794 76 
Subalpine 2 58 350 5 
Montane Meadow 359 687 53 26 
Montane Riparian 0 1,180 18 1 
Agricultural 0 850 6 0 
Barren 466 36 1 0 
Totals 971 22,886 39,049 6,926 
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Management; Bureau of Indian Affairs; U.S. Fish and 
Wildlife Service; and U.S. Army Corps of Engineers. 
 
This agreement is intended to provide for the conduct 
of joint prescribed burning operations, site 
preparation, and necessary follow-up activities for 
specific prescribed burn units, on non-federal 
wildlands and federal wildlands, where these 
operations serve the public interest and are beneficial 
to the State. 
 

Key Question #8 – How does the current road 
system contribute to fire suppression and fuels 
treatment activities? 

 
See Figure 6-2, for a display of important roads for 
fire suppression and fuels treatment, located in the 
Map Packet in the rear of this document. 
 

Late-Successional Habitat 
 

Key Question #1 - What is the current distribution 
and condition of late-successional forest habitat 
within LSRs and within the analysis area? 

Within the Horse Creek Analysis Area, there are a 
variety of different vegetation types and stages of 
development (successional stages) as described in 
the Forest Health and Fire Disturbance Risk and 
Hazard section.  The amount, distribution and 
condition of late-successional forest (defined as late 
mature and old-growth in the Forest Plan database) in 
the landscape has been identified as an issue due to 
fire suppression effects (refer to previous section) and 
loss of older forest through timber harvest, road 
building, and wildfire.  The condition of forested 
stands, as influenced by fire suppression and 
increased fuel levels, has lead to increased risk of 
loss from catastrophic fire.  Loss of late-successional 
forest habitat, and the less obvious isolation of 
existing habitat patches, are aspects of late-
successional forest fragmentation that may threaten 
the viability of wildlife species dependent on older 
forests. 
 
Within the range of the northern spotted owl 
(Washington, Oregon and northern California), the 
loss and fragmentation of habitat for late-successional 
forest related species has been addressed through 
Standards and Guidelines (USDA, 1995, Forest Plan) 
including late-successional reserves (LSRs).  This 
section addresses the distribution and condition of 
late-successional forest habitat within LSRs and 
addresses the distribution and amount of late-
successional forest outside of LSRs that is important 

for connectivity between LSRs, see Standards and 
Guidelines for Matrix lands in the Forest Plan). 
 
The analysis area contains approximately 56,000 
acres of mixed conifer and true fir forest habitat, with 
a wide variety of crown closures and diameter 
classes.  Of that, approximately 22% (12,329 acres) 
is currently in a late-successional forest condition 
(refer to Figure 3-9, Seral Stages).  Forested 
vegetation types range from sub alpine conifer and 
true fir at higher elevations to mixed conifer stands 
dominated by Douglas-fir/white fir from 3,500 to 5,500 
feet, and ponderosa pine mixed conifer at mid- and 
lower elevations.   
 
Forest management activities have influenced late-
successional forest habitats in the analysis area.  
Timber harvest and road building have accounted for 
most of the management that has impacted 
vegetation and influenced the amount of late-
successional habitat found today.  Most timber 
harvest on Forest Service managed lands focused on 
late-successional stands or focused on burned areas 
as part of a fire salvage program.  Roughly 6,211 
acres (16% of Forest Service managed lands within 
the analysis area) of forested land have been clear-
cut or partial cut through timber harvest and fire  
 
salvage since the 1930s. In addition, there are 
approximately 459 miles of roads (Forest Service, 
private, State, County, and unclassified) in this 
analysis area.  Clearing through timber harvest and 
road building on National Forest System lands has 
reduced the amount of late-successional habitat by 
roughly 25% and fragmented larger blocks of habitat. 
 
Timber harvest on private land has also reduced the 
amount of late-successional forest.  Private lands 
occupy 46% of the analysis area (32,120 acres).  The 
majority of the private land base (69%) is commercial 
timberland; management of these lands focuses on 
maximum production of forest products.  It can be 
expected that the majority of private commercial 
timber ground will be in an early to mid-successional 
stage of development, with pockets of older forest 
throughout.  On private land within the analysis area, 
roughly 5,400 acres (17% of private commercial 
timber land) of forested land have been clear-cut or 
shelterwood harvested.  For the most part, the 
remainder of the private commercial ground has been 
harvested to some extent using partial cut, sanitation, 
salvage, or thinning prescriptions (complete timber 
harvest data for private forest lands was not available, 
acres of harvest were estimated from Fruit Growers 
Supply Company managed stand data, aerial 
photography, and Geographic Information System 
(GIS) vegetation types).   
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Large wildfires have also reduced and fragmented 
late-successional habitat (over 13,000 acres have 
burned at varying degrees of intensity since 1935).  
The largest, and most recent, impacts on late-
successional forest as a result of wildfires occurred in 
1977 (2,900 acres in the Buckhorn Fire), 1987 (1329 
acres in the Fort/Copper Complex), and 2000 (1700 
acres in the Bark Fire).  Conversely, the successful 
exclusion of fire in portions of the analysis area has  

 
Currently, within the analysis area, there are 12,329 
acres of late-successional habitat within the Forest 
boundary.  Distribution of late-successional habitat by 
Management Area is displayed below in Table 3-27 
(refer to Figure 1-2 Forest Plan Management Areas 
and Figure 3-9 Seral Stages). 

resulted in changes to forest structure and species 
composition.   Fire suppression has changed the fire  
regime from frequent low intensity surface fires, to 
infrequent, but devastating, stand-replacing fires 
(refer to the Forest Health and Fire Disturbance Risk 
and Hazard discussion in the previous section).  The 
results of these changed conditions include increases 
in dead and live fuel, development of ladder fuels, 
and a more dense forest with a closed canopy that 
can sustain a crown fire. 
 
Large LSRs cover approximately 28% of the analysis 
area (20,000 acres); two LSRs overlap the analysis 
area, Johnny-O’Neil and Collins-Baldy.  The Johnny-
O’Neil LSR (#354) occupies 16,200 acres of Large 
LSRs cover approximately 28% of the analysis area 
(20,000 acres); two LSRs overlap the analysis area, 
Johnny-O’Neil and Collins-Baldy.  The Johnny-O’Neil 
LSR (#354) occupies 16,200 acres of the analysis 
area (23%), and is located in the western third of the 
area.  It takes in the upper portion of the Horse Creek 
drainage, the East and West Forks of Horse Creek, 
Salt Gulch, Robinson Gulch, Crawfish Gulch, Fish 
Gulch, and Hamburg Gulch.  The Collins-Baldy LSR 
(#355) occupies 3,800 acres of the analysis area 
(5%) in the Kinsman, Everill, Collins and Lime Gulch 
drainages.  The amount of late-successional habitat 
within the two LSRs is displayed in Table 3-27.  LSRs 
were designated in 1994 to maintain functional, 
interactive, late-successional and old-growth forest 
ecosystems (USDA, 1994).   
 
In addition to the large LSRs, there are five 100-acre 
LSRs within the analysis area.  These small LSRs 
were designated in 1994 around all known northern 
spotted owl (spotted owl) activity centers located 
outside of the large LSRs (within Matrix).  The small 
LSRs consist of approximately 100 acres of the best 
habitat (not necessarily late-successional) around 
known sites. 

 Site Capability 

Based on existing vegetation and areas identified as 
harsh sites in the Forest Plan, it is roughly estimated 
that 76% of the Horse Creek Analysis Area, within the 
Forest boundary, is capable of supporting late-
successional coniferous habitat.  The remaining acres 
within the analysis area contain harsh sites, 
hardwood vegetation, montane shrub communities, 
meadow complexes, and non-vegetated areas (rock 
outcrops and water).  Currently, 23% of the capable 
land is in a late-successional condition. 
 

Vegetative Condition 

The relatively wet climatic conditions for the majority 
of this century, combined with fire exclusion, have 
created changes in vegetative composition, structure, 
and pattern across the landscape.  The vegetative 
composition in the mixed conifer zone has shifted 
from fire-adapted shade-intolerant conifers and 
hardwoods, to more shade-tolerant, non-fire-adapted 
conifers.  Stand structure has also changed, with a 
more dense, shade-tolerant understory not only found 
on cooler north and east aspects, but also on 
normally more sparse south and west aspects 
(USDA, 1999 and 55 year photo comparison). 
 
As mentioned earlier, timber harvest, road building, 
fire suppression, and natural disturbance events have 
affected late-successional habitat within the analysis 
area.  Early and mid-successional forests occupy 
approximately 53% of the land base, much of which is 
a result of wildfire and timber harvest.  Early and mid-
successional stands (pole and early mature stands) 

Table 3-27.  Late-Successional Habitat by 
Management Area. 

Management Area 
Acres of Late-
Successional 

Habitat 
Late-Successional Reserves 5,679  
Riparian Reserves 558 
Recreational River 12 
Retention 4 
Partial Retention 736 
General Forest 466 
Private land  4,874 

Total: 12,329 
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are important for developing into future late-
successional characteristics; reducing stand densities 
is important if continued development of late-
successional habitat is desired in the future.  Stand 
density (overstocking) has been shown to be an 
important factor within LSRs in this analysis area 
because of high and moderate levels of tree mortality 
that are occurring due to insect epidemics and due to 
the potential for large wildfires (USDA, 1999). 
 
Within LSRs, drainages that contain a high proportion 
of dense, early, and mid-successional habitat include 
Salt Gulch, upper Horse Creek, East Fork Horse 
Creek, West Fork Horse Creek, Hamburg Gulch, 
upper Collins Creek, and Robinson Gulch (refer to 
Figure 3-9, Seral Stages).  Early and mid-
successional stands, documented as having two or 
more years of moderate to high levels of insect 
related mortality, occur in the following drainages: 
upper Collins Creek, Salt Gulch, Robinson Gulch, 
Hamburg Gulch, and Horse Creek in the vicinity 
Rainey Saddle. 
 
The existing late-successional forest habitats are 
fairly well distributed across the analysis area in the 
mixed conifer and true fir vegetation types (see 
Figures 3-9, Seral Stages and 3-6, Existing 
Vegetation), with the exception of naturally drier sites, 
such as the montane hardwood-conifer, montane 
hardwood, and chaparral types (Doggett Creek 
drainage, Smith Gulch, Quigley Cove Gulch, and 
south-facing slopes at lower elevations along the 
Klamath River).  Although late-successional habitats 
are well distributed, they are naturally patchy due to 
the strong influences of aspect and topography.  The 
more dense forest habitat is found on north and east 
aspects and in drainage bottoms.  Past management, 
mainly fire salvage and timber harvest, has increased 
the patchiness (fragmentation) of the forested 
habitats.  As mentioned above, approximately 17% 
(11,600 acres) of the analysis area has been cleared 
(clear cut, shelter wood, heavy partial cut) and 459 
miles of road have been constructed on both public 
and private lands in the watershed.  In addition, it is 
estimated that an additional 30,000 to 40,000 acres 
(40-50%) within the area have been cut over using a 
light partial cut, thinning, salvage or sanitation 
prescription (C. Varak, pers. com.).  
 

Conditions within the Johnny-O’Neil LSR 

The entire Johnny-O’Neil LSR is approximately 
46,840 acres in size, 16,200 acres (35%) of which are 
located within the Horse Creek Analysis Area.  The 
major drainages in the LSR include:  Horse Creek, 
Seiad Creek, Cook and Green Creek, Joe Creek, and 
Dutch Creek.   
 

Late-successional and mid-successional conditions 
account for 70% of the capable land base in the entire 
Johnny-O’Neil LSR.  Within the Horse Creek Analysis 
Area, late and mid-successional conditions account 
for 63% of the capable land base; plantations account 
for 10% of the land base within the analysis area 
(refer to Figure 3-9, Seral Stages, and Figure 1-2, 
Forest Plan Management Areas).  
 
The portion of the LSR within the analysis area has 
estimated high levels of insect and disease related 
mortality on 2,673 acres and moderate levels of 
mortality on 5,552 acres (refer to Figure 3-5).  High 
levels of mortality are related to high-density stands, 
often a result of fire exclusion (refer to Forest Health 
sections and USDA 1999). 
 
Thirty-two percent of the LSR has burned in the 
recent past, with 27% having been burned during the 
1987 fire siege.  Of the 16,200 acres of LSR within 
the horse Creek Analysis Areas, 9% (1,330 acres) 
burned in 1987; 811 acres at high to moderate 
intensity.  Burned areas within the LSR were salvage 
logged prior to LSR designation and those areas are 
included within the acres of plantations mentioned 
above.  The fire risk for this LSR is rated as high on 
the Klamath portion of the LSR, meaning that it can 
be projected that at least one fire will occur in 10 
years per thousand acres.  With a risk rating of high, 
the potential exists for 27 fire starts in the LSR during 
the next 10 years.    
 

Conditions within the Collins-Baldy LSR 

The entire Collins-Baldy LSR is approximately 14,670 
acres in size, 3,800 acres (26%) of which are located 
within the Horse Creek Analysis Area.  The LSR 
includes portions of the following drainages:  Collins 
Creek, Kinsman Creek, Dona Creek, Everill Creek, 
Lime Gulch, Mill Creek, South Fork Mill Creek, 
Singleton Creek, Picnic Creek, Coats Creek, and 
Gumboot Creek.  The LSR is located on National 
Forest System lands, but is situated in checkerboard 
ownership.  Every other sections of land is in private 
ownership; the majority of private land is commercial 
timberland.  The LSR covers a large amount of land 
but it is not contiguous.   
 
Late-successional and mid-successional conditions 
account for 71% of the capable land base in the entire 
Collins-Baldy LSR.  Within the Horse Creek Analysis 
Area, late and mid-successional conditions account 
for 64% of the capable land base; plantations account 
for 4% of the land base within the analysis area (refer 
to Figure 3-9, Seral Stages).  
 
The portion of the LSR within the analysis area has 
estimated high levels of insect and disease related 
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mortality on 2,312 acres and moderate levels of 
mortality on 1,314 acres (refer to Figure 3-5).  High 
levels of mortality are related to high-density stands, 
often a result of fire exclusion (refer to Forest Health 
and Fire Disturbance Risk and Hazard section and 
USDA 1999). 
  
This LSR has one of the highest fire risks of all the 
LSRs on the Forest (USDA 1999).  The risk is high, 
but the majority of the area has good access and fires 
can be contained relatively easily.  A primary concern 
for fire risk is the adjacent private lands.  The 
checkerboard ownership pattern makes managing for 
fuels across the landscape more complicated.  Given 
the stand density and mortality in the LSR, continued 
build-up of fuels, and difficulty in managing fuels 
across the landscape, the risk of a wildfire is 
compounded.   
    

Key Question #1a - Which vegetative communities 
provide late-successional habitat? 

The major vegetative types currently found within the 
analysis area that provide, or have the potential to 
provide, dense, late-successional forest habitat are 
true fir, Douglas-fir mixed conifer, and ponderosa pine 
mixed conifer (refer to descriptions in the Forest 
Health and Fire Disturbance Risk and Hazard section, 
refer to Figure 3-6 Existing Vegetation). 
 
Other plant communities that occur in the analysis 
area, but that generally do not contribute to the 
amount of dense, late-successional forest habitat, 
include sub alpine conifer, montane chaparral, mixed 
chaparral, montane hardwood-conifer, montane 
hardwood forest, montane riparian, and montane 
meadow.  All of these types may include scattered 
conifers consisting of ponderosa pine, red fir, white fir, 
mountain hemlock, sugar pine, and Douglas fir. 
 

Key Question #1b - Which vegetative 
communities are capable of providing late-
successional habitat in the future? 

Mid-Successional Stands 

 
Mid-successional forest occupies 24,384 acres (35%) 
within the analysis area.  These stands may currently 
provide habitat for late-successional forest-related 
species, and will be important in maintaining late-
successional habitat for the future (refer to Figure 3-
9, Seral Stages).  Currently, mid-successional stands 
are scattered throughout the watershed.  Field review 
of mid-successional forest stands has determined that 
many stands, especially those in the mid-elevation 

ponderosa pine/mixed conifer type are overstocked 
(Varak, pers. com.).  Overstocked stands stagnate 
and prevent the further development of late-
successional conditions, especially within the 
ponderosa pine/mixed conifer type.  In addition, 
overstocked stands pose a greater fire risk than more 
open stands. 
 

Early Successional Stands and Plantations 

Early successional stands and plantations account for 
approximately 28% (19,405 acres) of the analysis 
area.  Early successional stands occur in all forest 
types, with the majority of plantations less than 30 
years old occurring in the mixed conifer vegetative 
type.  Plantations tend to be mostly even-aged with 
very little structural diversity; most trees within 
plantations are vigorous and healthy.  As the stands 
mature, they tend to become very dense with a 
slowing of growth.  Plantations greater than 30 years 
old become very dense and show signs of declining 
growth rates.   
 

Key Question #2 - Where does connectivity of 
late-successional habitats occur within and 
between LSRs?  Where are the barriers to 
dispersal? 

The ability to move across the landscape may be 
important to the long-term persistence and viability of 
some wildlife species.  It may be particularly important 
to late-successional habitat associated species like 
the northern spotted owl.  The movement or dispersal 
of these species across the landscape is provided by 
large blocks of late-successional habitat in the LSRs 
and through management objectives and various land 
allocations between LSRs.  Those management 
objectives and land allocations include:  RRs, 
administratively withdrawn areas, management 
prescriptions, retention of old-growth fragments in 
Matrix, and 100-acre LSRs. 
 
As defined in the Environmental Impact Statement 
(EIS) for the Forest Plan (USDA, 1994a), connectivity 
is a measure of the extent of which the landscape 
pattern of the late-successional and old-growth 
ecosystem provides for biological and ecological 
flows that sustain late-successional and old-growth 
associated animal and plant species across the range 
of the spotted owl.  Connectivity does not necessarily 
mean that late-successional and old growth areas 
have to be physically joined in space, because many 
late-successional species can move (or be carried) 
across areas that are not in late-successional 
ecosystem conditions.  In their conservation strategy 
for the spotted owl, the Interagency Scientific 
Committee (ISC) did not designate discrete habitat 
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corridors (Thomas, 1990).  It was determined that 
entire landscape mosaics rather than the size or 
shape of individual habitat patches are important to 
owls.  As a result, the ISC's conservation proposal 
included guidelines for maintaining a "well managed 
landscape matrix" surrounding habitat conservation 
areas.  
 

Connectivity 

In the Forest-wide LSR Assessment (USDA, 1999), 
connectivity between LSRs and LSR/ Wilderness 
complexes was assessed based on two 
considerations, the distance between LSRs and LSR/ 
Wilderness complexes, and the amount of dispersal 
habitat between LSRs and LSRs/ Wilderness 
complexes. 
 
Using the distance criteria, connectivity between 
LSRs across the entire Forest rates "very strong" 
(less than six miles on the average between LSRs).  
Within the Horse Creek Analysis Area, connectivity 
between LSRs is also very strong, with less than six 
miles between Johnny-O’Neil and Collins-Baldy, and 
less than six miles between Johnny-O’Neil and 
Ashland LSR to the east.   
 
In the Forest-wide LSR Assessment, the assessment 
of the amount of dispersal habitat between LSRs 
included several steps.  The Forest was stratified by 
analysis watersheds.  Forest analysis watersheds 
were chosen over quarter townships because they 
are the basis for other Forest analyses (such as this 
ecosystem analysis).  In addition, they are partially 
defined by prominent landscape features that may 
have some relationship to how dispersing animals 
move through a landscape.  Only those areas that are 
capable of providing dispersal habitat were included 
in the assessment.  Capability was determined from 
Order 3 soil survey information.  Dispersal habitat 
was defined as dense, mid- and late-successional 
coniferous forest stands (stands with greater than or 
equal to 11 inches average DBH and greater than or 
equal to 40% canopy closure).  A distinction was 
made between "other reserves" and "Matrix lands.”  
Although Matrix lands are those from which 
scheduled timber harvest is derived, they do provide 
and will continue to provide dispersal habitat.  
Analysis watersheds having less than 50% in 
dispersal habitat may trigger formal consultation with 
US Fish and Wildlife Service (USFWS) for any 
projects that propose the removal of habitat. 
  
From the dispersal habitat assessment, Table 3-28 
displays the amount of dispersal habitat (as a percent 
of capable ground) connecting the LSRs that overlap 
the analysis area to each other. 
 

Table 3-28.  Dispersal Habitat Between LSRs and 
Wilderness within the Horse Creek Analysis Area. 

Analysis 
Watershed

Total Capable 
Acres Between 

LSRs 

Acres of 
Dispersal 
Habitat In 

Other 
Reserves 

Acres of 
dispersal 
habitat in 

Matrix 

Total acres 
of dispersal 

habitat  
(% Of 

capable) 
Horse 
Creek 5,640 640 4,520 5,160 

(91%) 
 
As displayed above in Table 3-28, the Horse Creek 
Watershed provides a high level (91% out of 100%) of 
dispersal habitat overall as assessed in the Forest-
wide LSR Assessment.  However, the majority of 
dispersal habitat in the Matrix is in a mid-successional 
stage and is at the low end of the 11-inch diameter at 
breast height (DBH) criteria as described above.  
Dispersal habitat is also limited in areas that were 
affected by the 1977 and 1987 wildfires and 
subsequent salvage logging.  The quality of 
connectivity habitat in the Matrix portion of the Horse 
Creek Analysis Area, therefore, is limited due to 
fragmentation of the landscape and a preponderance 
of early and mid-successional forest conditions.  
Enhancement of early and mid-successional habitats, 
and maintenance of remaining patches of late mature 
and old-growth forest in the upper portions of the 
analysis area will be important for maintaining 
connectivity eastward from the Johnny O’Neil LSR.   
 

Barriers to Dispersal 

Within the Horse Creek Analysis Area, the potential 
barriers to dispersal for late-successional forest-
related species would include areas that currently do 
not support late-successional or mid-successional 
forest.  Non-forested patches on the landscape would 
not, however, pose absolute barriers for highly mobile 
species, such as owls, goshawks, fisher, or marten.  
For smaller species with limited mobility; such as 
salamanders, mollusks, or even plants; non-forested 
areas can pose barriers to dispersal, as can roads 
and the Klamath River.  Areas in the landscape that 
may pose barriers to dispersal, or that may 
discourage movement of more mobile species, 
include the following:  Fort/ Copper Fire area; 
Buckhorn Fire area; Bark Fire area; large areas that 
are not capable of supporting conifer forest, such as 
the Siskiyou Crest and brush/hardwood vegetation 
types on south slopes above the Klamath River; and 
the Klamath River corridor including Highway 96. 
 

Key Question #3 - What is the current density of 
roads in the analysis area and within LSRs? 

The effects of roading on the landscape are similar to 
those of timber harvest.  Roading contributes to 
increased fragmentation of vegetation by dividing 
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patches into smaller fragments.  The location of roads 
on the landscape has a significant effect on 
landscape continuity and connectivity.  Roads can 
function as both barriers to dispersal and corridors for 
movement; roads may restrict landscape movement 
of fire and some wildlife species, while at the same 
time providing travel corridors for predators and 
humans. 
 
Forman (1995) showed how various species are 
affected by the width of roads.  Surface arthropods, 
such as Wolf spiders and beetles, almost never cross 
a lightly traveled, six meter (20 feet) wide paved road.  
Small animals cross lightly traveled roads of 6-15 
meters (20-49 feet) width, less than 10% of what is 
normal for movements within the adjacent habitat.  
Mid-sized animals crossed road corridors up to 15 
meters (49 feet) wide, but not 15-30 meters (49-98 
feet).  Large animals crossed most roads, but the rate 
of crossing is typically lower than movement rates in 
unroaded habitat.  Habitat patterns are, therefore, 
critical to species movements and appropriate 
management of the landscape must consider how 
changing habitats will affect the ability of species to 
operate in ways necessary for their survival (Gosz, et 
al., 1997). 
 
The current total road density within the Horse Creek 
Analysis Area is displayed on Figure 3-10 Road 
Density, and varies from zero miles per square mile to 
greater than four miles per square mile.  The overall 
average density for the analysis area is 4.2 mi/mi2, 
with 53% of the area having over 4 mi/mi2.  Average 
total road density within the entire Johnny-O’Neil LSR 
is 3.1 mi/mi2; average total road density within the 
Collins-Baldy LSR is 3.3 mi/mi2.  Roads can affect 
ecosystems in several ways.  Road construction 
removes and fragments habitat, affects wildlife 
distribution and movements, and increases the 
potential for outside disturbance factors.  Knowledge 
regarding specific effects of roads is limited, however.  
It is not known how adaptable most populations are to 
habitat alterations.  Also, it is not known how 
adaptable most populations are to disturbance, 
although regular ongoing use of roads for forest 
management activities seems to be less disruptive 
than intermittent use (USDA, 1999).  Conversely, a 
recent study of mule deer and road effects (R. 
Wielgus, unpublished data presented at Natural 
Resource Institute, April 2001) suggests that female 
mule deer do not distinguish between open and 
closed roads in a homerange where both occur and 
disturbance or mortality have occurred on open roads 
(roads in general are avoided).  In areas where roads 
were restricted or closed, mule deer appeared to 
have no concern over roads.   
 
It is difficult to determine thresholds for what 
acceptable road densities may be.  Some 

investigations into effects of roads on deer and elk 
suggest that general use of habitat decreases from 
moderate to low at between 2 to 3.5 miles of open 
road per section (Brown, 1985).  Habitat models in 
the Forest Plan (Appendix I) suggest that habitat 
capability for marten and fisher is reduced to low 
when open road densities exceed 3 miles per square 
mile. 
 
In the Horse Creek Analysis Area, areas with total 
road density (including closed roads) greater than 
four miles per square mile are of highest concern for 
habitat fragmentation and disturbance to wildlife.  
These areas should be identified as priority areas for 
road treatments and decommissioning (refer to 
Appendix E, Roads Analysis Process). 

Key Question #4 - What is the current 
management emphasis on private lands adjacent 
to LSRs? 

Private commercial timberland occupies 32% of the 
Horse Creek Watershed.  The majority of the private 
commercial timberland is located in a checkerboard 
pattern, intermixed with sections of National Forest 
System land (refer to Figure 1-2, Forest Plan 
Management Areas).  Land management emphasis 
on privately owned land is long-term management of 
timber lands, using even and uneven-age 
management, for maximum production of high quality 
forest products while maintaining and enhancing 
other forest resources such as water quality and 
wildlife habitats (C. Brown and S. Farber, personal 
communication, 1999). 
 
Currently, on private lands within the Forest 
boundary, there are approximately 13,200 acres of 
early successional forest and 10,980 acres of mid- 
and late successional forest (34% of private land).  
Continued timber harvest on private land is expected 
to reduce late-successional habitats and promote 
early and mid-successional stages of forest habitat.  
Harvest techniques generally consist of uneven-aged 
management; therefore, pockets of late-successional 
forest will remain intermixed with younger seral 
stages.  Other important elements of late-
successional habitat are also maintained, such as 
coarse woody debris (CWM) and large snags. 
 

Terrestrial Wildlife and Plants 
 
The Horse Creek analysis area is biologically diverse 
as measured by the number of different vegetative 
communities, or habitats, identified in the landscape.  
The variation in elevation, precipitation, parent 
material, geomorphology, disturbance, and land-use 
history contribute to the significant diversity.  The area 
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contains unique habitats, such as high elevation sub 
alpine and true fir forest surrounding open meadows, 
montane riparian habitats, and montane hardwood 
stands dominated by white oak, to name a few.  
These habitats represent occupied and potential 
habitat for rare or uncommon species of wildlife and 
plants (special emphasis species).  The diversity of 
unique habitats and associated special emphasis 
species, has been identified as an issue due to the 
effects of fire suppression, timber harvest, roading 
and other human activities on the distribution and 
condition of unique habitats within the analysis area.  
Forest Plan direction emphasizes managing for a 
distribution and abundance of plant and animal 
populations that contribute to healthy, viable 
populations of all existing native and desirable non-
native species and calls for maintaining populations of 
native species throughout their historic range.  
 
Wildlife and plant species habitats were identified and 
described using the Forest Plan Timber Type 
database (Klamath LMP Timber Type Database) 
cross-walked with habitat descriptions from Wildlife 
Habitat Relationships and A Guide to Wildlife Habitats 
of California (Mayer and Laudenslayer Eds. 1988).  
Habitat types within the Horse Creek Analysis Area 
include: sub alpine conifer, red fir, white fir, Klamath 
mixed conifer, Douglas-fir, ponderosa pine, montane 
hardwood-conifer, montane hardwood, mixed 
chaparral, montane chaparral, montane riparian, 
riverine and grassland (refer to Figure 3-6, Existing 
Vegetation).   Special emphasis species within these 
habitats were identified because of their status as 
protected by the Endangered Species Act, their status 
as Forest Service Sensitive, their status as Survey 
and Manage species, their inclusion in the Forest 
Plan as Forest Emphasis Species, or their inclusion 
due to local interest.   
 

Key Question #1 – What are the general habitat 
types found in the analysis area and what species 
are associated with them? 

Key Question #1a – Where are the different 
habitats located and how much is in the analysis 
area? 

Key Question #1b - What is our current 
knowledge of special emphasis species 
populations in this analysis area (e.g. Threatened 
and Endangered, Forest Service R-5 Sensitive, 
Survey and Manage, Forest Emphasis Species)? 

For discussion purposes, Wildlife Habitat 
Relationships habitat types are combined where 
general habitat attributes and associated species are 
similar.  For example, all higher elevation forest types 

are combined and all middle elevation forest types 
are combined.   
  

Subalpine Conifer, Red Fir and White Fir 

The subalpine conifer, red fir and white fir vegetation 
types constitute the high elevation forest habitat types 
in the analysis area (above 5000 feet in elevation) as 
described previously in the Forest Health and Late-
Successional Habitat sections.  The high elevation 
forest in the analysis area, especially the red fir type, 
is associated with small openings, meadows, and “red 
fir barrens” (sparsely vegetated, irregularly shaped 
openings ranging from .25 to 125 acres in size)  
(Laurent et. al. 1994).  Species associated with higher 
elevation forest habitat include the following: great 
gray owl, pileated woodpecker, marten, wolverine, 
goshawk, blue grouse, snag and cavity dependent 
species, and several species of insect gleaning birds.  
Common plant associates include Shasta red fir, 
sadler oak, mountain alder, and alpine circea. 
 
Currently, there are approximately 4,986 acres of this 
habitat type in the analysis area (Figure 3-6, Existing 
Vegetation).  The amount and distribution of high 
elevation forest in the Horse Creek Analysis Area has 
been influenced somewhat by wildfire (1955, 1971, 
and 1977) (refer to Figure 4-2, Historic Large Fires), 
by timber harvest, road construction, grazing, and by 
fire suppression (refer to Forest Health and Fire 
Disturbance Risk and Hazard discussion).     
 
Special emphasis species that occur, or have the 
potential to occur, in higher elevation forest habitat 
within the planning area include great gray owls, 
American marten, wolverine, Henderson’s horkelia, 
Howell’s lousewort, and Pacific fuzzwort (refer to the 
Special Emphasis Plant Species section, below, for 
description of plant habitats). 
 
Great Gray Owl: Forest Service R-5 Sensitive 
 
The great gray owl (Strix nebulosa) is the largest 
North American owl.  Dependant on meadows for 
foraging, it also requires old growth red fir, mixed 
conifer, or lodgepole pine for nesting (CDFG, 1990).  
Most commonly seen in wet meadows of the Sierra 
Nevada and the Cascades, it has also been recorded 
in low numbers in northwestern California (McCaskie, 
et. al., 1988).  Important habitat components in 
forested areas used by great gray owls include snags, 
high canopy closure (40-60%) surrounding nests for 
shading, and open understories to allow for flight 
through the stand (Winter, 1985; Beck and Smith, 
1987; Bull and Henjum. 1990).    
 
Though not abundant, there have been confirmed 
sightings along the northern slopes of the Siskiyou 
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Crest in the Dutchman Creek area (Oregon) and one 
sighting in the analysis area in the vicinity of Reeves 
Ranch (S.Cuenca, pers. comm.).  Surveys for great 
gray owls have not been conducted in the Horse 
Creek analysis area to date, but potential habitat 
exists in the higher elevation forest habitat adjacent to 
meadows (grasslands) and red fir barrens. 
 
American Marten:  Forest Service R-5 Sensitive 
 
Generally, this species uses mature and over-mature 
true fir/hemlock/pine habitat occurring above 5,000 
feet in elevation with a dense canopy (greater than 
40%) and adequate large coarse woody material 
(Jameson et al., 1988; CDFG, 1990).  However, they 
are not restricted to this habitat; mixed conifer at 
lower elevations is also considered suitable for 
marten. 
 
In northwestern California, a subspecies, Martes 
americana humboldtensis, may be threatened or 
endangered.  The most likely cause of this 
hypothesized status is loss of habitat due to timber 
cutting in late-successional forests.  The marten is 
predisposed by several attributes to impacts from 
human activities, including: its habitat specialization 
for mesic, structurally complex forests; its low 
population densities; and its low reproductive rate for 
a mammal of its size (Ruggiero et al., 1994). 
 
The distribution of marten in the analysis area is not 
well known due to the lack of sightings or survey data.  
Protocol surveys using methods described by 
Zielinski and Kucera (draft 1994, final 1995) were 
conducted in the entire Collins-Baldy LSR (in the 
south portion of the analysis area) during the 
following seasons: October 1994 through March 
1995, and November 1995 through February 1996.  
Survey of the LSR included over 40 camera and track 
box stations; surveys did not detect marten in the 
LSR.  In addition, Trailmaster camera stations were 
placed in Reeves Ranch, Alex Hole and Windy Camp 
areas between 1994 and 1996 following guidelines 
from Zielinski and Kucera.  No detections of marten 
occurred.  There have been two incidental sightings 
of marten recorded on the Scott River District, one on 
Boulder Peak in 1990 and one at Little Elk Lake 
Creek, both in the Marble Mountain Wilderness over 
15 miles to the southwest. 
 
Wolverine: Forest Service R-5 Sensitive 
 
Distribution of wolverine (Gulo gulo) in California 
includes the North Coast Mountains and Sierra 
Nevada.  A scarce resident in California, known 
habitat distribution occurs from Del Norte and Trinity 
Counties east through Siskiyou and Shasta Counties, 
and south through the Sierra Nevada to Tulare 
County.  In the north coast region, wolverines have 

been observed in Douglas fir and mixed conifer 
habitats, red fir, lodgepole, wet meadow, and 
montane riparian habitats (Schempf and White, 
1977).  Habitats used in the northern Sierra Nevada 
include mixed conifer, red fir, and lodgepole pine.  
The species probably also uses subalpine conifer, 
alpine dwarf-shrub, wet meadows, and montane 
riparian (White and Barrett 1979).  White and Barrett 
(1979) stated that wolverines are highly dependent 
upon mature coniferous forests for survival in winter. 
 
There are several reliable sightings of wolverines on 
the Scott River Ranger District (Scott River/Oak Knoll 
District wildlife files).  The nearest sighting was on the 
north side of the crest in Alex Hole in 1994.  Other 
sightings have occurred on Scott Bar Mountain 
approximately ten miles south of the analysis area.  
There are no historic records of this species in the 
vicinity of Horse Creek, although, potential habitat 
occurs in the subalpine, red fir, and mixed conifer 
forest types in the area.  
 

Klamath Mixed Conifer, Douglas-fir, Ponderosa 
Pine  

The Klamath mixed conifer, Douglas-fir, and 
ponderosa pine vegetation types constitute the mid-
elevation forest habitat types in the analysis area 
(from 1,500 to about 5,000 feet in elevation) as 
described in the Forest Health and Fire Disturbance 
Risk and Hazard and Late-Successional Habitat 
sections.  Mid-elevation forest habitats vary in 
structure and composition from open pine stands to 
dense, multi-storied, mixed conifer stands.  Species 
commonly associated with mid-elevation forest 
habitat include the following: great horned owl, 
northern pygmy owl, northern spotted owl, red-tailed 
hawk, goshawk, quail, ensatina, northern alligator 
lizard, fisher, mountian lion, bats, and a variety of 
small mammals and migratory birds.  Common plant 
associates include Douglas fir, white fir, ponderosa 
pine, big-leaf maple, Pacific dogwood, California 
hazel, and northern twinflower. 
 
Currently, there are approximately 48,773 acres of 
these habitat types in the analysis area.  The amount 
and distribution of mid-elevation forest in the Horse 
Creek Analysis Area is described in detail in the Late-
Successional Habitat section.  Special emphasis 
species that occur, or have the potential to occur, in 
mid-elevation forest habitats within the planning area 
include spotted owls, goshawks, fisher, red tree voles, 
a variety of mollusk species, mountain lady’s slipper, 
clustered lady’s slipper, and Pacific fuzzwort (refer to 
the Special Emphasis Plant Species section, below, 
for description of plant habitats).  These species may 
also occur in other vegetation types, but are generally 
associated with mixed conifer forest. 
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Northern Spotted Owls: Federally Threatened 
 
Spotted owls are associated with late-successional 
coniferous forest.  Suitable nesting and roosting 
habitat generally consists of mixed conifer, Douglas-
fir, and true fir stands below 6,000 feet in elevation, 
averaging at or above 18 inches in diameter, and with 
a total crown closure greater than 60%.  Suitable 
foraging and dispersal habitat includes the above plus 
forested stands averaging between 11 and 18 inches 
diameter with greater than 40% crown closure.  For 
this analysis, suitable habitat was defined using the 
Klamath LMP Timber Type Database.    
 
Currently, there are a total of 29,175 acres of suitable 
spotted owl habitat (nesting, roosting, foraging and 
dispersal) within the analysis area (refer to Figure 3-
11, Wildife Features).  Table 3-29 displays acres of 
suitable habitat by management area within the Horse 
Creek Analysis Area. 
 

Table 3-29.  Suitable Spotted Owl Habitat by 
Management Area. 

Management Area Acres of Suitable 
Owl Habitat 

Large LSRs 12,513 
100-Acre LSRs 320 
Riparian Reserves 1,631 
Recreational River 42 
Retention 253 
Partial Retention 2,157 
General Forest 1,533 
Private land  10,726 
Total 29,175 

 
Spotted Owl Activity Centers 
Early Surveys - Prior to the 1987 wildfires, which 
burned in the western portion of the analysis area, 
northern spotted owl surveys were restricted to 
Research, Development, and Analysis (RD&A) Sites, 
Spotted Owl Habitat Area (SOHA) verifications and a 
few scattered timber sales.  Subsequent to the 1987 
wildfires, surveys took place in proposed areas of 
salvage (Upper Copper, Lower Copper, Copper Heli 
Timber Sales).   
 
Protocol Surveys - Protocol surveys (surveys 
conducted adhering to the March 12, 1991 Regional 
survey protocol) have been limited to four efforts in 
this analysis area.  These areas are Middle Creek 
area (“26 Timber Sale”, 1992), Kohl Creek area 
(“Rhombus Fire Salvage”, 1994), Collins Creek area 
(“5 Point Timber Sale”, 1992) and Doggett Creek 
Area (“Doggett Owl Survey Contract”, 1992).   
 

Historical visits to activity centers have been 
conducted in the planning area from 1992-1998.  
Historic visits are not complete protocol visits.  They 
also have not been conducted to cover each activity 
center annually.  There have been no current surveys 
(within the last two years) conducted by Forest 
Service personnel in the analysis area since 1998 to 
update the spotted owl database.  There have been 
recent surveys on private timberlands within the area, 
but data is not yet available.  When survey 
information is obtained from private landowners, the 
spotted owl activity center data layer will be updated. 
 
Past surveys in the analysis area have identified 24 
spotted owl activity centers.  The activity centers are 
listed below in Table 3-30, along with the total 
amount of suitable habitat in each core area (0.7 mile 
radius), the amount of habitat within each homerange 
(1.3 mile radius), and the Management Area in which 
the activity center falls. 
 
At the project-level, suitable habitat is often assessed 
using more site-specific information, and therefore, 
suitable habitat figures reported in project-specific 
documents may differ from Forest-scale based results 
as displayed here in Table 3-30. 
 
Table 3-30.  Acres Of Suitable NSO Habitat and 

Forest Management Area For Owl Activity 
Centers. 

Activity 
Center 

Habitat 
within  

Core Area 
(0.7mile) 

Habitat 
within 

Homerange 
(1.3 mile) 

Management 
Area 

KL-0148 659 2301 LSR 
KL-1150 787 2237 LSR 
KL-1151 668 1457 LSR 
KL-1152 598 2379 LSR 
KL-1153 851 2564 LSR 
KL-1154 916 2528 LSR 
KL-1155 682 1904 LSR 
KL-2125 739 2470 LSR 
KL-2126 676 2445 LSR 
KL-4128 690 1866 LSR 
KL-4129 323 1413 LSR 
KL-4145 404 929 Matrix 
KL-4146 708 1879 Matrix 
KL-4149 777 2300 Matrix 
KL-4131 817 2186 LSR 
KL-4132 787 2519 LSR 
KL-0237 790 2706 LSR 
KL-0346 449 1561 Matrix 
KL-0239 591 1828 Matrix 
KL-0283 440 1432 Matrix 
KL0314 376 789 Matrix 
KL-0274 462 1337 Matrix 
KL-0352 454 1455 Matrix 
KL-0147 270 776 Matrix 
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Analysis of the amount of suitable habitat within 
spotted owl core areas and homeranges is important 
when consulting with the USFWS on individual 
projects that may affect spotted owl habitat.  In order 
to minimize or avoid incidental take of spotted owl 
through removal of habitat, as defined in the 
Endangered Species Act, timber harvest projects 
occurring in the vicinity of owl activity centers should 
maintain 50% (500 acres) of the core area in suitable 
habitat (approximately 0.7-mile radius) and 40% 
(1,360 acres) of the homerange (1.3-mile radius) in 
suitable habitat.  Projects that are occurring in 
homeranges that are below this threshold, or that will 
take the core area or homerange below this 
threshold, are in a situation where take may occur 
and must undergo formal consultation with USFWS.  
 
Spotted Owl Critical Habitat 
Two USFWS designated Northern Spotted Owl 
Critical Habitat Units (CHUs) occur within the analysis 
area, CHU CA-15 and CHU CA-16.  The portion of 
CA-15 that occurs within the analysis area overlaps 
100% with the Johnny O’Neil LSR.  The objective of 
CA 15 is to link habitats in California and Oregon and 
to provide habitat for 22 pairs of spotted owls 
(combined with OR 73).  The portion of CA-16 that 
occurs within the analysis area overlaps 100% with 
the Collins Baldy LSR.  This unit has two primary 
objectives: first, to extend habitat eastward as far as 
possible toward CA-1 on the Goosenest Ranger 
District (connectivity); and second, to provide habitat 
for five nesting pairs of spotted owl.  Included in the 
designation of CA-16 is an acknowledgment of the 
discontinuous nature of habitat conditions presented 
by the intermingled private and federal ownership of 
land. 
 
Northern Spotted Owl Baseline Analysis 
Recently, an interagency team, including USFWS and 
Forest Service, reviewed the status of northern 
spotted owls from a provincial perspective in the 
document “Predicting Northern Spotted Owl 
Occurrence in Northern Califrornia: Application to 
Management” (March 14, 2000 Draft).  This analysis, 
also known as the Northern Spotted Owl Baseline 
Analysis, was conducted to evaluate the current 
ability of the Northwest Forest Plan’s (USDA, 1994a) 
system of LSRs to conserve and recover populations 
 
of northern spotted owls within the Klamath Province.  
The analysis focused largely on the abundance and 
distribution of owl habitat within the LSRs, but also 
incorporated LSR spacing and threats to habitat such 
as wildfire.  The Baseline Analysis concluded that, 
although the majority of the LSRs in the Province are 
in good condition in terms of the amount of suitable 
habitat for owls, a few LSRs are not in good condition 
and require support from habitat in the adjacent 
Matrix to maintain owl populations while LSR habitat 

recovers.   
 
There are approximately 20,000 acres of LSR in the 
Horse Creek Analysis Area.  Roughly 16,200 acres 
are included in the Johnny O’Neil LSR and 3800 
acres are within the Collins-Baldy LSR.  The Collins-
Baldy LSR is considered insufficient in providing for 
spotted owls in the Baseline Analysis due to the 
amount and condition (seral stage or age) of forest 
habitat in the LSR.  The Johnny-O’Neil LSR was not 
rated due to lack of habitat information; however, 
preliminary analysis for Baseline suggests that this 
LSR is also insufficient in providing for owls (Laura 
Finley, USFWS, Personal Communication 2000). 
    
For projects proposed in Matrix lands surrounding 
LSRs categorized as insufficiently providing for owls, 
consultation guidelines (July 5, 2000 Draft) focus on 
protection of occupied owl habitat.  These LSRs 
require support from owl territories in the surrounding 
Matirx to maintain their populations as LSR habitat 
recovers (e.g. from wildfire, road building or timber 
harvest).  To ensure support from owl territories in 
surrounding Matrix, the Baseline Analysis 
recommends that occupied owl home ranges within a 
7-mile buffer (7 miles outside and adjacent to the 
LSR) surrounding these LSRs are maintained at their 
current level of suitable habitat.  The distance of 7 
miles was determined from the average dispersal 
distance of adult male spotted owls (refer to Baseline 
Analysis for more information).  The entire Horse 
Creek Analysis Area outside of LSRs is located within 
a 7-mile buffer of either Johnny O’Neil or Collins 
Baldy.  
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Northern Goshawks: Forest Service R-5 Sensitive  
 
Goshawks can be found in middle and higher 
elevation mature coniferous forests, usually with little 
understory vegetation and flat or moderately sloping 
terrain.  Moderate and high quality habitats contain 
abundant large snags and large logs for prey habitat 
and plucking posts (Hall, 1984).  Goshawks generally 
breed in older-age coniferous, mixed, and deciduous 
forest habitats.  This habitat provides large trees for 
nesting, a closed canopy for protection and thermal 
cover, and open spaces allowing maneuverability 
below the canopy (Hall, 1984). 
 

Within the analysis area, habitat consists of mid- and 
late-successional mixed conifer forest with scattered 
harvested and natural openings.  On the west side of 
the Forest, suitable goshawk habitat is similar to 
spotted owl habitat.  For this analysis, it will be 
described as the same.  Approximately 29,175 acres 
of suitable habitat currently exist in the analysis area.  
For a display of suitable goshawk habitat, see Figure 
3-11, Wildlife Features.  For the amount of suitable 
goshawk habitat in the watershed by Management 
Area, see Table 3-29, Suitable Spotted Owl Habitat 
by Management Area. 
  

There are seven goshawk activity centers within the 
analysis area.  Four of the seven sites are associated 
with spotted owl nest sites.  Known goshawk sites 
were detected incidentally during spotted owl surveys 
or during timber sale reconnaissance.  All seven of 
the goshawk sites were designated as Goshawk 
Management Areas (GMAs) in the Forest Plan.   
Survey histories for all sites are summarized below in 
Table 3-31, Goshawk Survey History for the Horse 
Creek Analysis Area.  
 
Pacific Fisher:  Forest Service R-5 Sensitive 
 
This furbearer occupies late seral stage habitat in 
mature and old growth mixed conifer stands with a 
home range that can be very large (up to 11,000 
acres in low quality habitat) (Region 5 Draft Furbearer 
Management Guidelines; CDFG, 1990).  Fishers do 
not appear to occur as frequently in early 
successional forests as they do in late-successional 
forests in the Pacific Northwest.  While some recent 
work in northern California (including on the Scott 
River District) indicates that fishers are detected in 
second-growth forests and in areas with sparse 
overhead canopy, it is not known whether these 
habitats are used transiently or are the basis of stable 
homeranges.  It is unlikely that early and mid-
successional forests, especially those that have 
resulted from timber harvest, will provide the same 
prey resources, rest sites, and den sites as more 
mature forests (Ruggiero et al., 1994).  Large physical 
structures (live trees, snags, and logs) are the most 
frequent fisher rest sites, and these structures occur 
most commonly in late-successional forests.  The 
maintenance of late-successional forests, and 
especially the habitat elements listed above, is 
important to the conservation of fishers. 
 
Suitable denning, resting, and foraging habitat for 
fisher can be found in the Horse Creek analysis area.  
Incidental sightings have occurred along the Klamath 
River and Highway 96 in the vicinity of O’Neil Creek, 
Blue Heron, and near Doggett Creek.  There have 
been many incidental sightings of fisher in the 
adjacent watershed (Lower Scott), including within the 
Collins-Baldy LSR in Singleton Creek, Coats Creek, 
and Picnic Creek.  Protocol surveys using methods 
described by Zielinski and Kucera (draft 1994, final 
1995) were conducted in the entire Collins-Baldy LSR 
during the following seasons: October 1994 through 
March 1995, and November 1995 through February 
1996.  Survey of the LSR included over 40 camera 
and track box stations; detections of fisher occurred 
at 14 of the stations, including Singleton, Gumboot 
and Mill Creek drainages within the Lower Scott 
watershed (southeast of Horse Creek). 
 
 
 

Table 3-31.  Goshawk Survey History For The 
Horse Creek Analysis Area. 

Activity 
Center 

ID # Activity History 

Middle 
Creek OK 09 

Based on multiple incidental 
sightings prior to 1991. Not 
surveyed. 

East  
Fork OK10 

Based on multiple incidental 
sightings prior to 1991. Not 
surveyed. 

Salt  
Gulch OK 11 

Based on multiple incidental 
sightings prior to 1991. Not 
surveyed. 

Dona 
Creek OK 16 

Based on multiple incidental 
sightings prior to 1991. Not 
surveyed. 

Kohl 
Creek OK 17 

Historic Nest Site 1994, 
confirmed inactive between 
1995-1999.  Not surveyed 
since 1999. 

Buckhorn 
Creek OK 18 

Based on multiple incidental 
sightings prior to 1991 Not 
surveyed. 

Windy 
Camp OK 19 

Based on multiple incidental 
sightings prior to 1991. 
Surveys conducted to 
protocol in 1998 – no birds 
found.  Not surveyed since 
1998. .  
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Red Tree Vole: Survey and Manage 
 
There is some indication that the Oregon red tree vole 
(Arborimus longicaudus) may be found in northern 
California.  Without adequate survey information 
(historic survey information was used), the Red Tree 
Vole Taxa Team (ROD 2001) has identified a “known 
and suspected geographic range” for the species 
(Red Tree Vole Survey Protocol, 2000, Version 2.0).    
At this time, the Horse Creek Analysis Area is within 
the suspected geographic range of A. longicaudus; 
and surveys for this species are required for projects.   
Strategic surveys for red tree voles are currently 
underway and are expected to provide clarification on 
the actual occurrence of this species.  
 
Red tree voles are restricted to forests west of the 
crest of the Cascade Mountains.  They inhabit 
primarily mesic, old growth Douglas-fir forests, and 
sometimes can be found in sapling/pole, closed 
canopy forests, and in trees or stands composed of 
grand fir, Sitka spruce, white fir, or western hemlock 
(Biology and Interim Survey Protocol for the Red Tree 
Vole, September 1996).  Recent surveys in Oregon 
have found red tree voles in the Applegate River 
Watershed, north of the analysis area over the 
Siskiyou Crest (M. Broyles, personal communication, 
1999).  In addition, recent surveys on the Westside of 
the Forest have found red tree voles on the Happy 
Camp Ranger District in the vicinity of Bear Creek 
and Dillon Creek (more than 30 miles southwest).    
 
In addition, a spotted owl pellet analysis, being 
conducted as part of a spotted owl radio telemetry 
monitoring study (Timber Products, 1998), found 
Arborimus longicaudus as far inland as the North Fork 
of Clear Creek, seven miles north of Fort Jones 
(southeast of the analysis area) (S. Farber, personal 
communication, 1999).  The detection in Clear Creek 
is recent, and it has not been confirmed whether the 
animal was actually A. longicaudus or A. pomo 
(California red tree vole).  A review of files on Scott 
River Ranger District located an analysis of 105 
spotted owl pellets found at Gumboot Creek, Russell 
Peak, and Jackson Creek.  The pellet analysis 
recorded A. longicaudus at all three sites 
(unconfirmed).  Gumboot Creek is within the adjacent 
Lower Scott Watershed. 
 
 
Survey and Manage Mollusks:  Strategies 1 and 2 
(1994) and Categories A and C (2001) 
 
Several mollusk species that are related to mature 
forest habitats have been identified as “Survey and 
Manage” in the NFP (citation) and in the more recent 
Record of Decision and Standards and Guidelines for 
Amendments to the Survey and Manage, Protection 
Buffer, and other Mitigation Measures Standards and 

Guidelines (January 2001).  Very little is known about 
mollusks in the Horse Creek Analysis Area.  No 
formal surveys have been conducted in the analysis 
area using the available protocols, however, strategic 
surveys have been conducted on the four northern 
forests in California and six survey plots occur within 
the analysis area.  Results of strategic surveys in the 
Horse Creek area are included below by species.  
Management direction varies by species, with either 
protection of known sites or surveys required for most 
species expected to occur on the Forest (USDA and 
USDI, January 2001).  The following species have the 
potential to occur in the analysis area (habitat 
descriptions are from the Field Guide to Survey and 
Manage Terrestrial Mollusk Species from the 
Northwest Forest Plan, June 1999 [USDI, 1999]).   
 
Chace sideband – The Chace sideband (Monadenia 
chaceana) occupies lower reaches of major 
drainages, in talus and rockslides, under rocks and 
woody debris in moist conifer forests, in caves, and in 
shrubby areas in riparian corridors.  Rocks and large 
woody debris serve as refugia during the summer and 
winter seasons.  Management of known sites and 
pre-disturbance surveys are required for this species. 
 
The Chace sideband has been identified at the mouth 
of the Shasta River (approximately 20 miles east of 
the watershed) during a survey training class in 1999.  
This species was also located in one of the strategic 
survey plots in Horse Creek.  It is likely that this 
species occurs throughout the Analysis Area. 
 
Yellow-based sideband and Klamath sideband – The 
Yellow-based sideband and Klamath sideband 
(Monadenia fidelis ochromphalus and Monadenia 
fidelis klamithica) occupy stable riparian zones within 
semi-dry mixed deciduous and conifer forests, but not 
necessarily restricted to riparian zones.  Late-
successional forest with high canopy closure, a mixed 
conifer and hardwood component, and the presence 
of large, down woody debris or rock talus is 
considered optimum habitat.  These species have 
been found under logs, in rocky areas, and on pine 
needle and oak leaf litter.  Management of known 
sites and pre-disturbance surveys are required for 
these species. 
 
Surveys for timber sales have found M. fidelis 
ochromphalus near the Salmon River (more than 25 
miles southwest of the analysis area).  The nearest 
locations of M. fidelis klamithica were found on the 
Happy Camp Ranger District. 
 
Oregon shoulderband – Oregon shoulderbands 
(Helminthoglypta hertleini) are generally associated 
with, though not restricted to, talus and other rocky 
substrates.  It is expected to be found within its range 
wherever permanent ground cover and/or moisture is 
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available.  This may include rock fissures or large 
woody debris sites.  This species is also adapted to 
somewhat dry conditions during a portion of the year.  
Management of known sites and pre-disturbance 
surveys are required for this species. 
 
Recent surveys have found this species at the mouth 
of the Shasta River (during a training class) and at 
Skeahan’s Bar along the Klamath River (more than 5 
miles east of the analysis area).  It is likely that this 
species occurs in the Horse Creek Analysis Area. 
 
Tehama chaparral - Tehama chaparral (Trilobopsis 
tehamana) is usually associated with rocky talus.  
This species has also been found under leaf litter and 
woody debris on the ground within 10 meters of 
limestone outcrops.  Management of known sites and 
pre-disturbance surveys are required for this species. 
 
One specimen of Tehama chaparral was located in 
the Beaver Creek drainage (near Deer Creek) in the 
adjacent watershed (east of Doggett Creek).  The 
specimen was not found in or near limestone. 
 
Hooded lancetooth – Hooded lancetooth (Ancotrema 
voyanum) is found near streams of intermittent 
stream channels where substrate is permanently 
damp.  Late-successional conditions such as coarse 
woody debris, riparian hardwood trees, deep leaf 
mold, and a relatively closed forest canopy provide 
suitable habitat conditions. 
 
Nearest detections of hooded lancetooth have been 
found on the Happy Camp and Ukonom Ranger 
Districts west of the analysis area.  
 
Blue-gray taildropper - The blue-gray taildropper 
(Prophysaon coeruleum) is found in a wide range of 
moist and mixed conifer forests.  Blue-gray 
taildroppers have been found in several locations on 
the Happy Camp Ranger District, west of the analysis 
area.  This species may occur in the analysis area. 
 
Shasta chaparral – The Shasta chaparral (Trilobopsis 
roperi) may be found within 100 meters of lightly to 
deeply shaded limestone rockslides, draws, or caves 
with a cover of shrubs or oaks.  The nearest locations 
of this species are on the Shasta-Trinity National 
Forest. 
 

Montane Hardwood-Conifer, Montane Hardwood 

Montane hardwood-conifer habitat includes both 
conifers and hardwoods, often as a closed forest.  
The habitat often occurs in a mosaic-like pattern with 
small pure stands of conifers interspersed with small 
stands of broad leaved trees.  Common associates in 
montane hardwood-conifer are ponderosa pine, 

Douglas-fir, incense-cedar, California black oak, 
Pacific madrone, Oregon white oak, chinquapin, and 
other localized species.  Montane hardwood-conifer 
habitat in the analysis area is found, for the most part, 
below 4000 feet in elevation on the south slope north 
of the Klamath River, and in patches on the south 
side of the River in Kinsman, Everill, Sambo, and Fish 
Gulch drainages.   
 
Typical montane hardwood habitat is composed of a 
pronounced hardwood tree layer, with an infrequent 
and poorly developed shrub layer, and a sparse 
herbaceous layer.  Composition usually includes 
canyon live oak and/or Oregon white oak, associates 
include Pacific madrone, California black oak, 
Dougas-fir, ponderosa pine and silver-leaved lupine. 
In the analysis area, montane hardwood habitat 
occurs in patches intermixed with montane hardwood-
conifer type below 4000 feet in elevation.  In addition, 
there are large patches of Oregon white oak in the 
eastern portion of the analysis area in the Doggett 
Creek drainage.   
  
Currently, there are approximately 9,567 combined 
acres of these habitat types in the analysis area.  
Hardwood stands, especially oak woodlands such as 
those in the eastern portion of the analysis area, 
provide a unique habitat component.  Loss of 
hardwood stands throughout California has been 
identified as a concern, and oak woodlands (Oregon 
white oak, Quercus garryana) have been identified as 
a community at risk (Scott, 1999).  Species commonly 
associated with montane hardwood-conifer and/or 
montane hardwood include the following: Ensatina, 
western fence lizard, red-tailed hawk, Cooper’s hawk, 
bats, cavity nesting birds, species that utilize acorns 
as a major food source (wild turkey, mountain quail, 
band-tailed pigeon, acorn woodpecker, woodrats, 
deer, bears), and litter dwellers.  The amount and 
distribution of hardwood and hardwood-conifer 
habitats in the Horse Creek Analysis Area has been 
influenced by fire exclusion, homesteading, mining, 
road building, and wildfire. 
 
Wild turkeys occur in the hardwood or hardwood-
conifer habitat within the planning area and are a 
special emphasis species. 
 
Turkey: Species of Local Interest 
 
Turkeys have been introduced on the Klamath 
National Forest and are uncommon permanent 
residents.  They occur in local, scattered populations 
in Siskiyou County.  Two subspecies have been 
introduced on the Forest, the Rio Grande and the 
Merriam's.  Turkeys are found mostly in deciduous 
riparian, oak, and conifer-oak woodlands.  They 
prefer large-tree stages with low to intermediate 
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canopy, interspersed with numerous grass/forb 
openings, near water.  
 
Turkeys are a species of local interest, both as a 
game species and aesthetically.  Turkeys were 
introduced in the watershed in the early 1980s near 
Quigley Cove Gulch and have been increasing in 
numbers.  Sightings of turkeys by local residents or 
Forest personnel have occurred in the low and mid 
elevation hardwood-conifer and montane hardwood 
vegetation types from Seiad Creek to Empire Creek 
on the north side of the Klamath and in Collins, Dona 
and McKinney Creek on the south side of the River.  
Sightings of turkeys have become quite common in 
the area.  
 

Montane Chaparral, Mixed Chaparral 

Chaparral species vary markedly throughout 
California.  Species composition changes with 
elevational and geographical range, soil type, and 
aspect.  The growth form of chaparral species can 
vary from treelike (up to 10 feet) to prostrate.  When 
mature, chaparral is often impenetrable to large 
mammals.  Its structure is affected by site quality, 
history of disturbance (e.g. fire, logging) and the 
influence of browsing animals.   
 
Montane chaparral within the Horse Creek Analysis 
Area occurs at higher elevations (above 5000 feet) 
and is characterized by evergreen species; however, 
deciduous or partially deciduous species may also be 
present.  One or more of the following species usually 
characterize this community type:  snowbrush 
ceanothus, greenleaf manzanita, pinemat manzanita, 
bush chinqapin, fremont siltassel,  and curleaf 
mountain mahogany.  Montane chaparral in the Horse 
Creek analysis area is closely associated with 
montane meadows.  
 
Mixed chaparral is scattered thoughout the analysis 
area, but is generally found below 4000 feet.  Mixed 
chaparral grades into oak woodland, ponderosa pine 
or mixed conifer types and frequently forms the 
understory of these habitats.  Dominant species in the 
mixed chaparral type include:  canyon live oak, 
birchleaf mountain mahogany, silk-tassel, several 
species of ceanothus and manzanita, and a very 
diverse but sparse annual herbaceous species layer.   
 
Currently, there are approximately 2,875 acres of 
chaparral habitat type in the analysis area.  Species 
commonly associated with chaparral habitats in the 
area include seed, fruit and insect gleaning birds, 
small mammals, deer and elk (refer to deer and elk 
discussion below). 
 

Henderson’s horkelia is a special emphasis plant 
species found within montane chaparral.  There are 
no special emphasis plant species that occur primarily 
in mixed chaparral (refer to Special Emphasis Plant 
section).   
 

Montane Riparian 

Montane riparian vegetation provides exceptionally 
high value wildlife habitat.  It provides water, thermal 
cover, migration corridors and diverse nesting and 
feeding opportunities.  The linear nature of streams 
maximizes the development of edge which is so 
highly productive for wildlife (Thomas, 1979).  There 
are a wide variety of wildlife species associated with 
montane riparian habitats, including species that are 
described for other habitat types but that use riparian 
areas for water, feeding or migration.  Plant 
associates in montane riparian habitats include white 
alder, thinleaf alder, Oregon ash, mock-orange, 
western raspberry, and western coltsfoot.  
 
Currently, there are approximately 1199 acres of this 
habitat type in the analysis area.  The amount and 
distribution of montane riparian habitat in the Horse 
Creek Analysis Area has been influenced by mining, 
grazing, timber harvest, road construction, flood 
events, and by fire suppression (refer to Forest Health 
and Fire discussion). 

Special emphasis species that occur primarily in 
montane riparian habitat within the planning area 
include willow flycatchers, western pond turtle, foothill 
yellow-legged frog, and cascade frog.  There are no 
special emphasis plant species that occur primarily in 
montane riparian habitat. 
 
Willow Flycatcher:  Forest Service R-5 Sensitive 
 
As a Neotropical migratory species, the willow 
flycatcher (Empidonax trailii) breeds in riparian and 
mesic upland thickets in the United States and 
Canada, wintering from Veracruz and Oaxaca, 
Mexico south to Panama (AOU, 1983).  Breeding 
habitat in California is typically moist meadows with 
perennial streams, lowland riparian woodlands 
dominated by willows, cottonwoods, or in smaller 
spring fed boggy areas with willow or alders (Serena, 
1982; Harris et al., 1987; Whitfield, 1990).  The 
presence of water during the breeding season 
appears to be an important habitat component 
(Fowler et al., 1991).  Willow flycatchers have also 
been found in riparian habitats of various types and 
sizes, ranging from small willow surrounded lakes or 
ponds with a fringe of meadow, to grasslands, to 
willow lined streams or boggy areas. 
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Habitat in the Horse Creek Analysis Area consists of 
riparian strips with willow or alder thickets, small 
patches of willows or alders in higher elevation 
montane meadows, and lower gradient reaches of 
Horse Creek, Middle Creek, and the Klamath River 
(mostly on private land).  Habitats in the analysis area 
have been impacted by mining, grazing, 
homesteading, and to some extent by road building.  
Hydrologic events, such as floods, remove willow 
habitat for short periods of time, but willows quickly 
re-colonize suitable disturbed sites.  The effects of 
cattle grazing on willow flycatcher habitat in the 
analysis area are more thoroughly discussed in the 
Horse Creek/Dry Lake Allotments, Horse 
Creek/Beaver Creek/ Haystack Watershed Analysis 
(Klamath NF, 1996). 
 
Historical information on this species occurring in the 
Klamath Mountains is practically non-existent.  
Systematic surveys have only recently been 
conducted to determine local distribution of willow 
flycatchers on the Oak Knoll portion of the Scott River 
Ranger District.  Annually since 1994, a constant 
effort mist netting station has been run at the mouth 
of Seiad Creek (west of the analysis area) from mid-
May through mid October.  Since 1994, 186 willow 
flycatchers have been banded.  There is a pattern of 
seasonal fluctuations at the banding station 
throughout the breeding season, with the peak 
numbers being caught in the early summer and again 
in the late summer.  Many of the late summer 
individuals are birds that hatched within the year, 
which indicates that breeding does take place nearby, 
possibly in the Marble Mountains, or in suitable 
habitat within the Horse Creek Analysis Area.  In 
addition, willow flycatcher surveys were conducted in 
Horse Creek from the mouth to Reeves Ranch from 
1994 to 1996.  During this survey effort, willow 
flycatchers were documented in the lower reaches of 
Horse Creek on private land. 
 
Western Pond Turtle:  Forest Service R-5 Sensitive 
 
Western pond turtles have a wide geographic range 
and use a variety of habitats.  In California, the 
current range is similar to the historical range; 
however, the range has been fragmented by human 
activities (grazing, agriculture, and urbanization) and 
some populations have been extirpated (Holland, 
1991).  Pond turtles are uncommon to common in 
suitable aquatic habitat throughout California.  They 
are associated with permanent or nearly permanent 
water in a wide variety of habitat types, such as 
streams, pools, ponds, and lakes (CDFG, 1988).  
Pond turtles have been documented up to 6,600 feet 
in elevation, but the majority of populations are found 
below 4,500 feet (Holland, 1991).  Habitat for pond 
turtles includes basking sites, such as partially 
submerged logs, rocks, mats of floating vegetation, or 

open mud banks.  Food sources include aquatic plant 
material, aquatic invertebrates, fishes, frogs, and 
even carrion (CDFG, 1988). 
 
Western pond turtles have been documented in the 
Klamath and Scott Rivers.  Habitats that could 
support western pond turtles, within the Horse Creek 
Analysis Area, include intermittent streams, perennial 
streams, meadows, lower elevation ponds and pools, 
and slow moving riverine habitat along the Klamath 
River (described below).  Western pond turtle 
occurance has been documented in man-made, 
spring fed ponds in the Middle Creek drainage at 
3,800 feet on private lands. 
 
Foothill Yellow-Legged Frog: Forest Service R-5 
Sensitive 
 
This species is found in or near rocky streams in a 
variety of habitats, including valley-foothill hardwood, 
valley-foothill hardwood-conifer, valley-foothill 
riparian, ponderosa pine, mixed conifer, mixed 
chaparral, and wet meadow types.  This species is 
rarely encountered far from permanent water.  
Bullfrogs have been implicated in the observed 
reduction in yellow-legged frog populations, at least in 
the Sierras (CDFG, 1988).   
 
It is expected that foothill yellow-legged frogs occur in 
the lower gradient, permanent streams in the analysis 
area, including Horse Creek and Middle Creek.  
There have been no recorded observations of this 
species in the analysis area, but there have been 
recorded observations in the adjacent Beaver Creek 
watershed.  Foothill yellow-legged frogs coexist with 
the Cascades frog at some localities, but different 
microhabitat preferences probably diminish 
competition.  
 
Cascades Frog:  Forest Service R-5 Sensitive 
 
This species can be found in water and surrounding 
vegetation in mountain lakes, small streams, and 
ponds in meadows up to timber line.  It is closely 
restricted to water (CDFG, 1988).  Although this 
species has not been recorded in the Horse Creek 
Analysis Area, it has been documented in permanent 
and ephemeral streams on the Scott and Salmon 
River Districts.  It is expected that this species occurs 
in the analysis area. 
 

Riverine 

Riverine habitats can occur in association with many 
terrestrial habitats and are found adjacent to rivers 
and steams.  The open water zones of large rivers 
provide resting and escape cover for many species of 
waterfowl.  Osprey and bald eagles hunt in open 
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water along rivers.  Near-shore waters provide food 
for bats, western pond turtles, bullfrogs, waterfowl, 
herons, shorebirds, belted-kingfisher and American 
dipper.  Many species of insectivorous birds hawk 
their prey over water.  Some of the more common 
mammals found in riverine habitats include river otter, 
mink, muskrat and beaver.  Plant species include 
bigleaf maple, white alder, black cottonwood, sandbar 
willow, and blue-joint reedgrass.    
 
Within the analysis area, riverine habitat occurs along 
the Klamath River.  The condition of riverine habitat in 
the area has been influenced by mining, grazing, 
homesteading, timber harvest, road construction, and 
flood events.  
 
Bald eagles are a special emphasis species that 
occur primarily in riverine habitat within the planning 
area.  There are no special emphasis plant species 
that occur primarily in riverine habitats. 
 
Bald Eagle: Federally Threatened 
 
Bald eagle nesting habitat is identified as mature and 
older coniferous forest stands with large, emergent 
ponderosa pine (preferred) or Douglas-fir as nest 
sites.  Nesting sites are commonly near lakes, 
reservoirs, and rivers, but may be located near 
agricultural areas or other sites of high prey density.  
Nest areas are typically remote from sources of 
human disturbance, but occasionally pairs will 
habituate to road or waterborne traffic.  During the 
breeding season, bald eagles forage on diverse prey 
sources, but are most often associated with areas of 
high fish and waterfowl availability.  On river systems, 
foraging sites are typically large open-limbed trees or 
rocky cliffs overlooking shallow riffles or pools of still 
water where fish are more readily caught, and where 
disturbance by humans is minimal. 
 
Bald eagles are somewhat rare along the Klamath 
River during all times of the year.  Nesting by bald 
eagles have been documented at only five sites on 
the Klamath River (three on the National Forest 
System lands) between Interstate 5 and the Pacific 
Coast (Woodbridge, unpublished Crawford Land 
Exchange BA, 1999).  A traditional nest territory 
(Caroline Creek) is located along the River at Seiad 
Valley, about 5 miles to the west of the Horse Creek 
Analysis Area. 
 
Migrating bald eagles can be found along the Klamath 
River during winter months.  Wintering habitat is 
associated with open bodies of water that can be 
found along the River.  Within the analysis area, 
wintering bald eagles have often been seen roosting 
and foraging along the Klamath River from the mouth 
of the Scott River to the mouth of Horse Creek (S. 
Cuenca, pers. comm.). 

 

Montane Meadow 

Higher elevation grasslands or meadows, such as 
those found in the Horse Creek Analysis Area, 
generally have a simple structure consisting of a layer 
of herbaceous plants.  Shrub or tree layers are 
usually absent or sparse; they are, however, an 
imporant feature of the meadow edge.  At montane 
and subalpine elevations, succession to coniferous 
forest is frequent.  At lower elevations, succession to 
broadleaf trees or shrubs is occurring.  In the red fir 
zone along the Siskiyou Crest, there are openings 
known as red fir barrens (refer to Forest Health and 
Fire Disturbance Risk and Hazard section), where 
herbaceous cover is sparse.  The lack of vegetation 
has been attributed to several factors, including 
effects of fire, overgrazing, harsh microclimate 
conditions, and unfavorable soil conditions (Laurent 
et. al. 1994).  A wide variety of birds, small mammals, 
deer, and elk forage in grasslands and herbaceous 
openings. Common plant associates include redtop, 
alpine timothy, several sedge species, and arrowleaf 
groundsel.  
 
Currently, there are approximately 1124 acres of this 
habitat type in the analysis area.  This acreage does 
not include small grassy or herbaceous openings in 
the mixed conifer zone that are also important forage 
areas.  The amount and distribution of grasslands or 
meadows in the Horse Creek Analysis Area has been 
influenced by grazing, fire suppression, timber 
harvest, road construction and recreation.  
 
American sawwort is a special emphasis species that 
occurs primarily in grassland habitat within the 
planning area (refer to Special Emphasis Plant 
Species section).    
 

Caves, Cliffs and Talus  

Within the forested habitat types described above are 
specific habitat components that support special 
emphasis species.  These habitat components are 
often limited in size and amount and are unique 
characteristics within the analysis area.  Special 
emphasis species associated with cliffs, caves, and 
talus habitats include peregrine falcons, listed bats, 
and survey and manage salamanders. 
 
Peregrine Falcon: Forest Service R-5 Sensitive 
 
Peregrine falcons (Falco peregrinus) were removed 
from the Federally Endangered species list recently, 
on August 25, 1999.  Recommendations for 
managing de-listed peregrine falcons include 
monitoring of known sites for at least the next five 
years.  
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Peregrine falcons primarily nest on large cliffs, usually 
near water.  Peregrines begin nesting in February, 
and the young fledge in early summer.  Peregrines 
hunt for birds over large areas and many different 
habitat types.  Perches in prominent locations (high 
rocks, cliffs, and snags) are important to peregrines 
as observation posts in foraging, territorial defense, 
and reproductive behavior. 
 
There are no known peregrine eyries, or typical 
habitat, in the Horse Creek Analysis Area.  The 
nearest known sites are located at Indian Scotty (10 
miles southwest) and Grider Creek (more than 10 
miles west).  
 
Bats: Forest Service R-5 Sensitive and/or Survey and 
Manage 
 
Forest Service Sensitive or Survey and Mange bat 
species that may be found in the analysis area 
include: fringed myotis, silver-haired bat, long-eared 
myotis, long-legged myotis, pallid bat, and 
Townsend's big-eared bat.  While these bat species 
are associated with coniferous forests, they differ 
somewhat in their preferred roosting habitats.  These 
preferences are based on whether they are colonial 
and to what degree.  Potential roost habitat for bats in 
the analysis area includes: abandoned mine shafts 
scattered throughout the analysis area (especially in 
Horse Creek), large trees and snags, abandoned 
buildings and, potentially, higher elevation bedrock 
formations that may have caves or crevices. 
 
Fringed Myotis, Silver-Haired Bat, Long-Eared Myotis, 
Long-Legged Myotis - The colonial roosting fringed 
myotis require the relatively roomy roosts found in 
caves, mineshafts, buildings, and crevices.  The 
semi-colonial, silver-haired bat roosts and forms 
nursery colonies in caves, hollow trees, snags, 
buildings, crevices, and under bark.  The long-eared 
and long-legged myotis also form nursery colonies, 
but tend to roost individually or in small colonies in 
crevices in buildings or rock, in snags and under bark.  
Caves and mine shafts are used primarily for night 
roosts, with trees probably being the most important 
day roosts.  All these bats use echolocation to forage 
on insects.  All forage over forest openings and 
bodies of water (USDA, April 1997). 
 
Pallid Bats - Pallid bats use a variety of habitats, 
including grasslands, shrub lands, woodlands, and 
coniferous forests (Philpott, 1997).  Pallid bats are 
most common in open, dry habitats that contain rocky 
areas for roosting.  They are a yearlong resident in 
most of their range and hibernate in winter near their 
summer roosts (Zeiner et al., 1990).  No surveys for 
bats have been conducted in the analysis area; it is 
unknown if pallid bats occur here. 

 
Townsend's Big-eared Bats - are typically found in 
low desert to mid-elevation montane habitats, 
although sightings have been reported up to 10,800 
feet (Philpott, 1997; Sherwin, 1998).  Habitat 
associations include desert, native prairies, 
coniferous forests, mid-elevation mixed conifer, mixed 
hardwood-conifer forests, riparian communities, 
active agricultural areas and coastal habitat types 
(Kunz and Martin, 1982; Brown, 1996; Sherwin, 
1998).  Distribution of this species is strongly 
correlated with the availability of caves and cave-like 
roosting habitat (Sherwin, 1998).  No daytime roost 
surveys have been conducted in the Horse Creek 
Analysis Area.  It is expected that this species occurs 
within the analysis area due to positive identification 
of Townsend's big-eared bats in abandoned mine 
adits 10 miles southeast of the area (Shasta View 
Mine) and roosting under a bridge at the confluence 
of the Scott and Klamath Rivers in 1999.  Townsend's 
have also been detected in several abandoned mine 
adits on the south end of the Scott River District 
(Hathaway Mine near Cedar Gulch and Facey Mine in 
Kangaroo Creek). 
 
Del Norte Salamander and Siskiyou Mountain 
Salamander: Protection Buffer Species and Survey 
and Manage 
 
According to the literature, these two closely related 
amphibians are associated with deep, rocky 
substrates.  They are terrestrial salamanders, having 
no aquatic life stage.  Given that these species are 
not highly mobile, they tend to occur as isolated 
populations with little genetic interchange.  Habitat 
relationships are not well understood and 
investigations are currently underway.  The 
salamanders are dependent on cool, moist 
environments.  They are found at or near the forest 
surface during rainy periods in the fall and spring.  
The presence of dense canopy closure may help to 
maintain optimum surface conditions.  During periods 
of inhospitable environmental conditions (hot and dry, 
or freezing temperatures), the salamanders retreat 
below the forest surface, utilizing interstitial spaces 
provided by deep layers of rock and talus.  Although 
populations have been located in young forested 
stands, increased abundance is associated with older 
forests (Welsh and Lind, 1995).  
 
These two plethodon salamanders, Siskiyou 
Mountain salamander (Plethodon stormi - PLST) and 
Del Norte salamander (Plethodon elongatus - PLEL), 
are similar in appearance with slight differences in 
physical characteristics that can be determined in 
adults only.  Both salamanders were identified by the 
Northwesst Forest Plan (USDA, 1994a) as Survey 
and Manage species, and are Category C and D 
(respectively) in the recent Record of Decision and 
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Standards and Guidelines for Amendments to the 
Survey and Manage, Protection Buffer, and other 
Mitigation Measures Standards and Guidelines 
(USDA/ USDI, 2001).  The Siskiyou Mountain 
salamander is listed as Threatened by the State of 
California. 
 
These species are known to occur on the west side of 
the Forest.  The Del Norte salamander is more widely 
distributed of the two, occurring primarily west of 
Grider Ridge (roughly eight miles west of the Horse 
Creek Watershed), along the western perimeter of the 
Forest (Happy Camp, Ukonom, and Salmon River 
Districts), to Cecil Creek on the South Fork of the 
Salmon River.  The range of the Siskiyou Mountain 
salamander appears to be east of Grider Ridge, 
centered generally around Seiad Valley, with 
detections along the Klamath and Scott Rivers. 
 
The Seiad-Grider area is considered a range contact 
zone between these two plethodonids (S. Cuenca, 
personal communication, 1999).  Historically, Siskiyou 
Mountain salamanders were known only within the 
Seiad and Bittenbender Creek watersheds.  In the 
1970s, surveys conducted by Nussbaum found 
Siskiyou Mountain salamanders in the Horse Creek 
drainage, surveys in 1992-1994 confirmed those 
locations (Oak Knoll District files).  In 1995, surveys 
were conducted and new detections expanded the 
range across the Klamath River into the lower 
reaches of Grider Creek, then eastward into Mill 
(1997), Collins Creeks (1998), and on the south side 
of the Klamath River near Blue Heron River Access.  
Del Norte salamanders have recently been found in a 
wide variety of habitats and canopy conditions on the 
Six Rivers and western Klamath National Forests (K. 
Nickell, personal communication, 1999), but have not 
been documented in the Horse Creek Anaysis Area. 
 
Suitable talus habitat for Siskiyou Mountain 
salamanders can be found throughout the analysis 
area.  Management activities in the analysis area that 
may have affected suitable habitats for salamanders 
include mining, road building, rock quarry 
development, and timber harvest.  These types of 
activities have affected habitats by directly disturbing 
talus habitats or by altering the microclimate 
surrounding the talus substrate. 
 
The Klamath Province is a fire-adapted ecosystem 
that was historically characterized as having frequent 
(occurring every 8-15 years), light surface fires of 
predominately low and moderate intensity.  It is 
expected that salamanders have evolved in this 
frequent fire ecosystem.  Exclusion of fire in portions 
of the analysis area has resulted in changes to forest 
structure and species composition.  Fire suppression 
has changed the fire regime from frequent, low 
intensity surface fires, to infrequent, but devastating, 

stand-replacing fires.  Stand-replacing fires have 
occurred in the watershed in the recent past (1977, 
1987, 1994, and 2000); stand-replacing wildfires can 
extirpate isolated populations of salamanders.  
Reintroducing fire is an important component of 
ecosystem management.  Adverse affects to 
individuals from light to moderate underburning will be 
offset by long-term habitat protection. 
 

Wide-Ranging Species in the Analysis Area 

Deer: Species of Local Interest 
 
Columbian black-tailed deer (Odocoileus hemionus 
columbianus) are common and abundant in the Horse 
Creek Analysis Area.  Deer populations in the area 
are part of the Klamath Deer Herd (Doggett Creek 
Subherd).  The herd contains both migratory and 
resident Columbian black-tailed deer; the herd range 
area covers roughly 4,400 square miles (CDFG, 
1986).  The habitat within the analysis area is both 
summer and winter range, and migratory deer move 
elevationally from winter range at lower elevations to 
higher elevation meadows for fawning.  Deer use a 
wide variety of habitat types throughout the year, 
including lower elevation hardwood-conifer, 
hardwood, and chaparral in winter, mixed conifer 
forest and openings during migration, and higher 
elevation meadows during spring and summer (refer 
to Figure 3-6). 
 
Winter range for the Doggett Creek Subherd includes 
the lower elevation woodlands and chaparral from the 
Klamath River to approximately 3000 feet in 
elevation, including the lower portions of Horse, 
Middle, Buckhorn, and Doggett Creeks.  Deer spend 
up to five months on winter ranges.  During the fall 
and spring deer migrate through transitory ranges at 
mid-elevations on their way to winter and summer 
ranges.  Summer range for migratory deer includes 
higher elevation forested stands and montane 
meadows, such as those along the Siskiyou Crest.  
Deer spend approximately 4 to 5 months on summer 
ranges at higher elevations.  Overall population size 
for deer in the area is unknown, however, the 
California Department of Fish and Game (CDFG) 
estimates that the population is stable to declining (M. 
Crew, pers. comm.). 
 
Migratory deer fawning areas include moderately 
dense shrublands intermixed with forest, dense 
herbaceous stands, higher elevation riparian, and 
mountain shrub habitats with available water and 
forage (CDFG, 1990).  Tall forbs, grasses, and 
shrubs, typical of upland habitats, provide forage and 
hiding cover for fawns.  Fawning areas within the 
watershed, which have been identified by the 
California Department of Fish and Game (CDFG), 
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include Salt Gulch springs, Reeves Ranch, Windy 
Camp, Dry Lake, Deer Camp and many unnamed 
springs and wet meadows at higher elevations.   
 
Fire has played an important role in influencing the 
vegetation patterns within the analysis area.  It is 
largely responsible for the mosaic of brush fields and 
hardwoods within the dominant coniferous forest 
zone.  Deer populations have probably been 
influenced more by low and moderate intensity fire 
than any other factor since 1900 (CDFG, 1989).  
More intensive and efficient fire suppression 
techniques have reduced the occurrence and acreage 
affected by natural lower intensity fire.   
 
Wildfire and subsequent salvage logging has been a 
more recent influence on the habitats within the 
analysis area (1970s and 1980s).   The conversion of 
older forest to young plantations has been an 
important factor influencing deer and other wildlife 
habitats in the area. 
 
Impacts from cattle could occur on deer summer 
range with overgrazing, including competition for 
forage and loss of fawning and hiding cover.  
Competition for forage between deer and cattle is 
expected to be minimal due to selection of different 
plant species, deer preferring green leafage from 
woody plants and cattle preferring grasses and forbs.  
Some competition may occur for forbs during the 
growing season, and for forbs and grasses in late 
summer and fall as green foliage becomes less 
available.  For a more complete analysis and 
discussion of effects related to the impacts from 
grazing refer to the Horse Creek/Beaver 
Creek/Haystack Watershed Analysis for Horse Creek 
and Dry Lake Allotments (March 26, 1996). 
 
The local office of the CDFG has developed a draft 
predictive model for deer habitat on the Forest.  
Although the model is draft, it is currently the only 
model available to predict where high quality deer 
habitat occurs in the analysis area.   The source data 
used in modeling the habitat was derived from Fox, et 
al. 1997. Although the model has not been tested on 
the ground in the Horse Creek Analysis Area, a map 
was made to predict where the high quality forage 
and cover habitat may occur (available in the Horse 
Creek Analysis Area files located at the Forest 
Supervisor's Office).   
 
Habitat polygons that were interpreted as potentially 
"high value" for the area include the following:  high 
forage value - high index forage areas between 0 and 
210 meters from high value cover; and high cover 
value - high index cover between 0 and 390 meters of 
high value forage.  Using this interpretation, the high 
value habitat areas are very scattered across the 
analysis area, with few obvious concentrations of 

"high value" habitat pixels.  The areas identified as 
having high cover value occur over 39% of the 
analysis area (roughly 27,442 acres).  The areas 
identified as high forage value habitat occur over 
roughly 18% of the analysis area (roughly 12,221 
acres).  Forage quality and availability can be 
improved by introducing an underburning regime in 
suitable forage areas relatively close to cover.  
Burning should be conducted during the most 
ecologically appropriate time of year (i.e. fall burns for 
most species).  
 
In addition to available forage and cover, potential 
disturbance effects can be important in determining 
the quality of habitat for deer.  Deer are sensitive to 
disturbance in areas of high road density.  Habitat 
capability for deer is reduced to moderate when open 
road density exceeds 1.5 mi/mi2 and is low when 
open road density exceeds 3 mi/mi2 (Forest Plan, 
Appendix I, 1994).  In the analysis area, over 53% of 
the area has a total road density greater than 4 mi/mi2 

and 79% is over 2.5 mi/mi2.  The analysis area is 
popular for road hunting, deer hunting camps and 
road hunters are common in the fall.  Hunters have 
consistently been noted by District personnel along 
roads in the analysis area and hunting camps are 
commonly located at Reeves Ranch, Alex Hole, 
Windy Gap, Dry Lake, Deer Camp, Mud Springs and 
Bearground Springs.  Opportunities for road closures, 
seasonal closures or decommissioning will improve 
habitat for deer and reduce disturbance in these high 
road density areas.     
 
Elk:  Species of Local Interest 
 
Roosevelt elk breed in open, brushy stands of many 
deciduous and conifer habitats with abundant water.  
They feed in riparian areas, meadows, and 
herbaceous and brush stages of forest habitats.  
Feeding consists of both grazing and browsing; they 
eat grasses, forbs, tender twigs and leaves of shrubs 
and trees, fungi, some mast, and aquatic vegetation.  
Roosevelt elk require mature stands of deciduous and 
conifer forest habitats for cover.  Dense brush 
understory is used for escape and thermal cover.  
These habitats are particularly important on south-
facing slopes for cover in winter.  Roosevelt elk use 
uneven-aged forest stands that include old-growth, 
herbaceous openings, and water.  These elk do not 
travel far from the cover of forest. 
 
Elk habitat on the Forest has been modeled using the 
draft "Southern Oregon-Northern California 
Bioregional Domain Elk Habitat Index" (Dr. L. Fox, T. 
Burton, and R. Callas).  The source data used in 
modeling the habitat was derived from Fox, et al. 
1997.  Using the model, a map was made to predict 
where high quality elk habitat might occur (available 
in Horse Creek Ecosystem Analysis file).  Habitat 
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polygons that were interpreted as potentially "high 
quality" habitat for elk in the area included:  high 
forage value areas very close to cover, high forage 
value areas moderately close to cover, and moderate 
cover very close to high value forage.  Using this 
interpretation, high quality forage is scattered 
throughout the analysis area, with larger blocks of 
habitat occurring along the north side of the Klamath 
River, along Middle Creek Ridge, in the vicinity of Dry 
Lake, in plantations, and in areas burned in 1977 and 
1987.  Although the model identifies high value forage 
scattered through much of the analysis area, field 
review indicates a declining trend in forage quality 
(palatability) due to aging of plantations and chaparral 
habitats.  A change in distribution of age classes from 
mixed to older classes, and a shift from open stands 
to stands more densely stocked with fire intolerant 
species, has occurred due in large part to fire 
exclusion (refer to Fire and Forest Health section). 
 
Sightings of elk, and signs of elk use, in the analysis 
area have been on the increase.  Sightings of 
individual animals or clusters of several animals have 
been seen at all elevations on the north side of the 
Klamath River from Johnny O’Neil Ridge to Doggett 
Creek.  Large herds of elk, from 10 to 40 animals at a 
time, have been seen during the summer months at 
Dry Lake, Upper Horse Creek, Upper Middle Creek 
and Middle Creek Ridge.  Wintering elk in large 
groups (10-40) have been seen on Johnny O’Neil 
Ridge, Lower Horse Creek, Lower Middle Creek, and 
along the north side of the Klamath River.   It is 
expected that the elk in Horse Creek originated from 
reintroduced herds in Happy Camp and animals from 
herds in the Applegate drainage (Oregon) and the Hilt 
(California) area.  
 
An important factor in maintaining a healthy elk 
population in the analysis area is providing adequate 
calving habitat.  Good calving habitat is found on 
gentle slopes with dense cover, down woody material, 
close to forage and away from roads or other 
disturbance sources (USDA, July 1998).  Calving 
habitat has not been specifically identified for this 
analysis area, but it is expected to occur in higher 
elevation forest and montane chaparral associated 
with meadows and grasslands.  Determination of 
important calving habitat should be made on the 
ground as it is judged by attributes that are not 
described in the vegetation data base (i.e., dense 
cover, down woody material). 
 
Competition for food and cover may occur between 
elk and livestock, although elk appear to avoid areas 
where cattle are present if other options exist.  When 
no other options exist, elk will tolerate some cattle use 
(Christensen et al. 1993).  Points of conflict are wet 
sites and gentle terrain with succulent vegetation.  For 
a more complete analysis and discussion of effects 

related to the impacts from grazing refer to the Horse 
Creek/ Beaver Creek/ Haystack Watershed Analysis 
for Horse Creek and Dry Lake Allotments (March 26, 
1996).  At this time it is expected that summer range 
forage is adequate to support both elk and cattle at 
present population levels (Melissa Crew, CDFG, pers. 
comm.). 
 
In addition to available forage and cover, potential 
disturbance effects can be important in determining 
the quality of habitat for elk.  Studies have shown elk 
to be extremely sensitive to roads; this is mostly 
related to hunting pressure and high traffic.  In areas 
where elk are hunted, open road densities greater 
than 2.5 miles per square mile can reduce habitat 
effectiveness by half (USDA, July 1998).  Total road 
density exceeds 2.5 mi/mi2 on 79% of the analysis 
area.  Current total road density in the analysis area 
is displayed on Figure 3-10.  On the map, road 
density is grouped as 0 mi/mi², .1-1 mi/mi², 1-2.5 
mi/mi², 2.5-4 mi/mi², and >4 mi/mi².  Road closures or 
decommissioning will improve potential habitat for elk 
in high road density areas. 
 

Special Emphasis Plant Species 

 
The Horse Creek Analysis Area contains known 
populations and habitat for six plant species of 
concern.  Table 3-32, Plant Species of Concern in the 
Horse Creek Analysis Area, lists the plant species 
and their special management categories.  
 

Table 3-32.  Plant species of concern in the 
Horse Creek Analysis Area 

Species Common 
Name 

Management 
Category 

Cypripedium 
fasciculatum 

clustered lady’s 
slipper orchid 

Survey & Manage, 
R5 Sensitive 

Cypripedium 
montanum 

mountain lady’s 
slipper orchid 

Survey & Manage, 
R5 Sensitive 

Horkelia 
hendersonii 

Henderson’s 
horkelia R5 Sensitive 

Pedicularis 
howellii 

Howell’s 
lousewort 

Survey & Manage, 
R5 Sensitive 

Ptilidium 
californicum 

Pacific  
fuzzwort Survey & Manage 

Saussurea 
americana 

American 
sawwort KNF watchlist 

 
Mountain and Clustered Lady’s Slipper Orchids: R-5 
Sensitive and Survey and Manage 
 
Mountain lady’s slipper orchid (Cypripedium 
montanum) and clustered lady's slipper orchid 
(Cypripedium fasciculatum) , Forest Service R-5 
Sensitive and Survey and Manage species, inhabit 
generally shady sites within mature conifer forests. 
Habitat ranges from dry, rocky sites to moist seeps 
and streamsides on a variety of soil types and plant 
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associations, at elevations of 1,500 to 5,500 feet.  
These species are distributed across all of the 
western states, but are not common within their 
range.  Populations tend to be very small with 
relatively few plants.  These sites occur most 
frequently within mid to late-successional forests.  
This type of habitat is found scattered throughout the 
analysis area, primarily on more moist and shadier 
north slopes. Plants in this genus have a complex 
ecology in which they have underground fungal 
relationships with other plant species, and frequently 
obligate single-species insect pollinators. These 
biological and ecological factors are believed to 
account for their rarity and are the limiting factors in 
their reproductive success.   Forest data indicates 
that these species may be found in stands that have 
been thinned or selectively cut, or near roads or trails 
(Barker, 1984).  Other data suggests that populations 
in Oregon and Washington show decline when 
canopy removal and soil disturbance occur (Urban, 
1981).  The ecological relationship of this species with 
fire is not clearly understood.  Some populations have 
been noted to survive low intensity fire, while other 
populations do not.  
 
Within the analysis area, habitat is located wherever 
sufficient shade and host trees are present.   
Remnant stands of mid to late-seral forests and 
younger stands with sufficient shading provide 
moderately abundant, well-distributed habitat for this 
species.   Conifer plantations and areas where stand-
replacing fires have occurred recently do not support 
habitat for this species.  Older plantations and areas 
of natural regeneration probably do not support 
populations, but have the potential to develop into 
suitable habitat, as the young conifer stands mature.  
Numerous past surveys in portions of the analysis 
area have located only one population of one of the 
species.   Mountain lady’s slipper is currently known 
to occur near the upper end of the main stem of 
Horse Creek.   
 
Mt. Ashland Horkelia: Forest Service R-5 Sensitive 
 
Mt. Ashland horkelia (Horkelia hendersonii) a Forest 
Service R-5 Sensitive species, is found only in the 
Siskiyou Mtns. of northern California and southern 
Oregon near Mt. Ashland.  Ten populations of this 
species are known to occur within its range.  The 
species occurs on decomposed granitic barren gravel 
soils in open areas within montane chaparral and red 
fir forests at elevations above 6,500 ft.  The soils in 
the habitat of this species are very fragile, shallow, 
high elevation soils that are very sensitive to 
disturbance. 
 
Potential habitat for horkelia exists in the analysis 
area scattered along the highest elevations of the 
Siskiyou Crest.  Although surveys have been 

conducted in a large portion of the suitable habitat, 
only one population is currently known to exist within 
the planning area in the dry bed of Dry Lake.  Large 
portions of suitable habitat have been impacted in the 
past by overgrazing and road construction along the 
crest, both inside and outside of the planning area. 
 
Howell’s Lousewort: Forest Service R-5 Sensitive and 
Survey and Manage 
  
Howell’s lousewort (Pedicularis howellii), a Sensitive 
and Survey and Manage species, is found in partial 
shade or along the edges of forest openings in a 
variety of conifer/shrub plant associations.  It is 
endemic to Northern California/Southern Oregon 
along the Siskiyou Crest at 4,000 - 6,500 feet 
elevation.  It ranges from within the Siskiyou 
Wilderness along the Siskiyou Co./Humboldt Co. line, 
northest to White Mtn., located within the planning 
area.  Populations are most commonly found along 
natural or man-made forest edges such as streams, 
lakes, wet meadows, trails, roads, or timber harvest 
canopy openings (Barker and Maerklein 1984). 
 
Two known populations and additional suitable 
habitat are located within the analysis area along the 
Siskiyou Crest at the head of the East Fork and West 
Fork of Horse Creek, below White Mtn.  Most of this 
area is within an unroaded area.  Abundant natural 
openings along the Crest provide unaltered habitat 
conditions for this species. 
 
Pacific Fuzzwort: Survey and Manage 
 
Pacific fuzzwort (Ptilidium californicum) is a Survey 
and Manage liverwort that grows on bark at the base 
of medium to large sized white fir and Douglas fir 
trees at elevations of 3,000 ft. to 6,000 ft.  The range 
extends from the Pacific Northwest to Northern 
California.  Moist sites with high relative humidity 
favor the species.  It is most often found in closed 
canopy forests on the north aspect of tree boles 
where there is less evapo-transpiration stress.  North 
aspect slopes and the bottom one-third of slopes tend 
to have more favorable habitat conditions than mid to 
upper slopes.  Collections to date indicate the species 
is most common in the white fir and white fir/Douglas 
fir zones, in late-seral forests.  Populations have been 
found within partial cut timber stands wherever 
adequate cover percent and/or natural ambient 
moisture levels support the species.  The species is 
thought to be sensitive to fire, even those of low 
intensity.  Propagation is by wind-borne spores, so 
there is potential for long distance dispersal. 
 
Potential habitat for fuzzwort exists throughout the 
analysis area wherever late-seral timber stands with a 
significant white fir/Douglas fir component occur, and 
where local microsite conditions favor the species.   
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Conifer plantations and open partial-cuts within the 
planning area do not contain suitable habitat for the 
species.  No surveys have been conducted within the 
analysis area for the species, and no populations are 
currently known to occur. 
 
American Sawwort: Klamath NF Watchlist 
 
American sawwort (Saussurea americana), a Klamath 
National Forest watchlist species, is a rhizomatous 
member of the sunflower family.  The Siskiyou Crest 
populations represent the southern most extension of 
the species, which is more common in the Pacific 
Northwest.  American sawwort is found in open sunny 
or partially shaded wet meadows, springs, and 
creeksides at elevations above 5,000 ft.  The plants 
form dense thickets alongside of cold flowing streams 
and springs.   
 
Within the analysis area, high-quality undisturbed 
habitat is located along the Siskiyou Crest at the 
upper end of the Horse Creek, Middle Creek, and 
Buckhorn Creek drainages.  Two populations are 
known from the head of the East Fork of Horse 
Creek, immediately below White Mtn., and within the 
White Mountain Botanical Special Interest Area. 
 

Key Question #2 - What unique plant species or 
communities are found in the analysis area (either 
natural or human introduced)? 

Botanical Special Interest Area 

White Mountain Botanical Area 
 
This botanical area covers 100 acres of high elevation 
wet meadow and diverse upland vegetation along the 
Siskiyou Crest within the Horse Creek drainage.  
Varying in elevation from 5400-6460 ft., this Botanical 
Area contains diverse vegetation on schist and 
ultramafic parent material.  White Mountain is 
composed of light colored ultramafic rock with a 
subalpine peridotite flora that includes a number of 
species with restricted ranges including Erigeron 
petrophilus, Epilobium siskiyouense, Polystichum 
lemmonii, Lewisia leana, and Galium grayanum. In 
addition, the area contains the only known 
populations of American sawwort (Saussurea 
Americana) in California. 
 
Horse Creek Botanical Special Interest Area 
 
This area includes 200 acres of large, mature riparian 
forest within the Horse Creek drainage.  This riparian 
area is characterized by a dense four-layered forest 
dominated by Douglas fir, big-leaf maple, Oregon 
ash, and white alder.  The understory includes dense 

stands of raspberry, hazelnut, and dogwood.  This 
site occurs along the lower end of the creek where 
the stream gradient is low and past flooding has 
created a large floodplain occupied by this riparian 
forest. The dense, multi-layered vegetation at this site 
provides a high degree of biological diversity and 
serves as good habitat for many species of fish, 
aquatic invertebrates and insects, as well as birds 
and other wildlife species.  This section of stream has 
had only minimal disturbance and is a good example 
of the late seral stage natural riparian vegetation in 
the Klamath River drainage.  A well-maintained road 
runs along one side of the creek providing access and 
interpretation opportunities. 
  

Key Question #3 - What exotic plants or animals 
occur within the analysis area 
(distribution/habitat)? 

Some species currently inhabiting the analysis were 
not present in the area a few decades ago.  These 
non-native or range expanding species include 
bullfrogs, brown-headed cowbirds, European 
starlings, Virginia opossums, and noxious weeds.  
These species were either introduced or have 
encroached on available habitat. 
 

Bullfrogs 

Native to the eastern United States, bullfrogs were 
introduced in California early in this century.  Bullfrogs 
are now widespread and common.  They occur in 
quiet waters of ponds, irrigation ditches, streams and 
the Klamath River.  Shoreline cover and shallow 
water are important habitats for adults and tadpoles 
(CDFG May 2, 1988).  Adult bullfrogs are 
opportunistic feeders, taking both aquatic and 
terrestrial prey items.  Invertebrates are the primary 
food of bullfrogs, but they also take fish, salamanders, 
frogs, toads, snakes, turtles, birds, and mice.   
 
Bullfrogs are the largest frogs in California and they 
may prey on, or compete for food and space with, 
native amphibians with which they co-exist.  It has 
been suggested that bullfrogs are responsible for the 
elimination of red-legged frogs from the floor of the 
Central Valley and adjacent Sierra foothills, and for 
the reduction in the range of the yellow-legged frogs 
(CDFG, May 2, 1988).  Holland, 1991, suggests that 
bullfrogs are the most significant predator of western 
pond turtles.   
 
Bullfrogs are common within the Horse Creek 
Analysis Area in slow-moving water along the 
Klamath River, in natural ponds, and in agricultural or 
livestock ponds. 
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Opossums 

Opossums were brought into Oregon as pets 
between 1910 and 1921 (Maser et al., 1981).  They 
have recently expanded their range into most of 
California, Oregon and parts of Washington.  Where 
they are found, opossums are often densely settled.  
Little is known about opossum distribution or density 
in the analysis area.  Incidental sightings and road-
killed animals indicate that opossums occur, and are 
increasing in numbers, in the analysis area. 
 
Opossums are essentially nocturnal and will seldom 
be found in daylight unless disturbed.  Opossums 
occupy riparian, moist woodlands, brushy habitats, 
wetlands, and agricultural and residential areas that 
provide abundant food and cover; they are less 
common in dense conifer forests and grasslands 
(CDFG 1990).  Opossums lie up during the day in 
rocky crevices, hollow trees, logs, burrow or brush 
pile (Caras, 1967).  They are scavengers and eat just 
about everything, such as:  insects, birds' eggs, mice, 
moles, lizards, snakes, nestling birds, fruits, and 
vegetable matter (Caras, 1967).   
 
It is unknown what the effects of this introduced 
species are in this analysis area; whether they 
displace other, native species, or whether they have 
an effect on native bird or amphibian populations. 
 

Noxious Weeds 

Noxious weeds and invasive exotic plants are an 
increasing threat to native ecosystems and the 
function of plant communities.  Noxious weeds have 
traditionally been considered a range and agricultural 
problem in the western United States, but exotic 
plants are also a serious biodiversity issue, which is 
of significant importance to our resource values on 
the Forest.  All ecosystems are vulnerable to invasion 
by non-native weed species, including rangelands, 
forests, grasslands, riparian areas and wetlands. 
 
Aggressive weed species out-compete native plants 
for water, nutrients, sunlight and space, which in turn 
alters the composition, structure and function of the 
entire ecological community.  Many weed species 
contain chemical compounds that prevent any other 
plant seed from germinating at the same site. Weed 
infestations can impact wildlife by reducing important 
food plants and modifying habitat characteristics.   
 
The Forest Service currently has no process for 
designating plants as noxious weeds.   Use of State 
and County noxious weed lists is the current practice.  
The State of California and the County of Siskiyou 
manage weeds by use of the same list (State of CA, 
1996).  The Forest has developed a draft noxious 
weed list based on preliminary information available 

from Siskiyou County and Forest sources (Klamath 
National Forest, 1998).  Few formal inventories for 
these species within Forestlands have not been 
conducted.   
 
Within the Horse Creek Analysis Area, five species of 
noxious weeds are known to occur, Dyer's woad, 
Scotch broom, Scotch thistle, squarrose knapweed 
and yellow starthistle. 
 
Dyer’s Woad: Class C Weed 
 
Dyer's woad (Isatis esula), or Marlahan mustard, is a 
native of Southeastern Russia and an herb of the 
mustard family, which has been cultivated as a blue 
dye and medicine since the 13th century.  It has the 
ability to aggressively colonize large areas through 
the production of large quantities of seed containing 
allelopathic compounds and vegetative propagules.  
Seeds of Dyer's woad do not remain viable in the soil 
for long periods of time.  Biennial growth is most 
common in our area, although it can grow as a winter 
annual also.   This species is common at lower 
elevations along the Klamath River, along roads, and 
in fields within the analysis area.  This species has a 
pest rating of "C" by the State of California, which 
requires "eradication, containment, rejection, or other 
holding action at the discretion of the County 
Agriculture Commissioner". 
 
Scotch Broom: Class C Weed 
 
Scotch broom (Cytisus scoparius) is located along the 
main stem of Horse Creek and Middle Creek.  Scotch 
broom is a widespread pest of the Pacific coast.  The 
seeds remain viable in the soil for many years. The 
infestation has most likely spread from adjacent 
private land and old mining claims, where it was 
originally introduced as an ornamental landscaping 
plant.  This large flowering shrub spreads along 
roadsides and into adjacent shrub and timberlands.  
This species is rated "C" by the State of California, 
which requires "eradication, containment, rejection, or 
other holding action at the discretion of the County 
Agriculture Commissioner".  Forest Service hand-
eradication has been conducted for several years on 
the 2 populations that occur along Horse Creek on 
USFS lands.  
 
Scotch Thistle: Class A Weed 
 
Scotch Thistle (Onopordum acanthium L.) is native to 
Eurasia and Mediterranean.  It invades most habitats: 
waste areas, roadsides, dry meadows, rangelands, 
pastures, and sometimes waterways.  It reproduces 
by seed which are viable for 30+ years.  Cut or 
chopped plants may still flower and set seed.  It forms 
dense patches which are impenetrable to livestock, 
wildlife, and humans and is extermely aggressive.  
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Within the analysis area this species is known to 
occur in the vicinity of the Rainey Ranch in lower 
Horse Creek where it has been treated in the past by 
the County.  This species is rated "A" by the State of 
California, which requires "eradication, containment, 
rejection, or other holding action at the state-county 
level".   
 
Squarrose Knapweed: Class A Weed  
 
Squarrose knapweed (Centaurea triumfettii All.) is a 
long-lived perennial plant that comes from the eastern 
Mediterrnean area.  It aggressively grows in dry 
disturbed areas, particularly in sand or cinders such 
as roadsides or cinderpits.  It invades and replaces 
native vegetation on rangelands.  Squarrose 
knapweed occurs in the analysis area in the vicinity of 
the Klamath River School on private land (Lime 
Gulch).  It’s occurrence at Klamath River School was 
recently discovered, it has not be found in Horse or 
Middle Creek to date.  This species is rated "A" by the 
State of California, which requires "eradication, 
containment, rejection, or other holding action at the 
state-county level".   
  
Yellow Starthistle: Class C Weed 
 
Native to southern Europe, yellow starthistle 
(Centaurea solstitialis) invades various soil types on 
waste areas, roadsides, pastures, and dry 
rangelands.  It is toxic to horses, as it causes 
“chewing disease”.  Once plants invade a site it may 
sit without increasing for several years.  It becomes 
genetically adapted to that site and then the 
population explodes; it spreads rapidly.  Yellow 
starthistle is widespread in the analysis area and has 
been identified in most of the major drainages, 
including Horse Creek, Buckhorn Creek, Doggett 
Creek and along the Klamath River.  This species is 
rated "C" by the State of California, which requires 
"eradication, containment, rejection, or other holding 
action at the discretion of the County Agriculture 
Commissioner".     
 
Current vectors of noxious weeds include natural 
spread by seed, roadside maintenance activities, and 
human transplantation.  Natural spread by seed is the 
primary means by which many species spreads along 
roadsides and into adjacent timber stands and brush 
fields.  Another common method of spread is 
roadside maintenance activities that move seed 
containing soil from infested areas to other un-
infested areas.  Scotch broom is an attractive 
flowering shrub that is also vulnerable to spread by 
private individuals who want to transplant the shrub 
into their local yards.  High road density in the 
analysis area facilitates human use and contributes to 
the spread of noxious weeds. 
 

A formal noxious weed control strategy is being 
developed on the Forest.  It is scheduled for 
completion in the summer of 2001.  The Forest 
strategy will closely follow strategies that have been 
developed at the Regional and Washington Office 
levels.  Noxious weed treatment has been 
accomplished by Siskiyou County in the past.  With 
the issuance of the recent Invasive Species Executive 
Order, March 2, 1999, Federal Agencies are directed 
to address noxious weeds in all National 
Environmental Policy Act (NEPA) documents, and to 
fund and implement noxious weed control strategies. 
 

Roads 

Key Question #1 - What are the current conditions 
and uses of roads within the watershed?  

The analysis area contains approximately 459 miles 
of road.  Under Forest Service jurisdiction, there are 
279 miles of system road and 24 miles of non-system 
road, 5 miles of road under Siskiyou County 
jurisdiction, 134 miles of private road, and the State of 
California has 17 miles under its jurisdiction. See 
Figure 3-12 Transportation System, contained in the 
Map Packet located at the end of this document. 
 
State Highway 96 provides primary access to the 
watershed and community of Horse Creek.  Within 
the analysis area, this paved highway parallels the 
Klamath River for approximately 21 miles. 
 
The storms of 1997 and heavy rainfall in 1998 created 
significant impacts to the existing road system.  All 
but one site on the 47N05Y road have been repaired.  
This site will not be fixed because of the extensive 
nature of the damage and the high cost of the repairs.  
The Forest Service will pursue a co-op agreement 
with Fruit Growers Supply Company access to 
National Forest System lands in this area. 
 
The 134 miles of road under private jurisdiction 
provide access to residences and industrial 
forestlands.  These roads are not maintained by the 
Forest Service.  
 
Forest Service road maintenance is grouped into five 
maintenance levels.  Level 5 roads are double lane 
pavement, maintained to provide a high degree of 
user comfort.  Level 4 roads have paved or aggregate 
surface, and are maintained to provide a moderate 
degree of user comfort and convenience at moderate 
travel speeds.  Level 3 roads have an aggregate 
surface, and are maintained for travel by a prudent 
driver in a standard passenger car.  Level 2 roads are 
those roads maintained for use by high clearance 
vehicles such as pickup trucks.  Level 1 roads are 
intermittent service roads not maintained for use.  
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Temporary non-system roads are those roads on 
National Forest System lands which were constructed 
to provide access for a single use, such as to a 
mining claim, water source, disposal site, harvest unit, 
landing, etc. These roads are closed after use and 
are not listed or identified as part of the transportation 
system. 
 
Road maintenance is accomplished through timber 
sale contract requirements, Forest Service road 
maintenance crews, and service contracts. 
 
The following Table 3-33 Road Maintenance Level 
Mileage, displays miles of Forest Service Jurisdiction 
roads by Maintenance Level. 
 
Table 3 - 33 Road Maintenance Level Mileage 

Maintenance Level Miles 
1 - Intermittent Service  42 
2 - High Clearance Vehicles 166 
3 - Passenger Car 71 
4 - All Weather surface 3 
5 - Paved, Double Lane 0 
Temporary Non-System 24 
TOTAL 306 
 
Through the years many of the roads within the 
watershed area have stabilized and both cut slopes 
and fill slopes are vegetated.  Often erosion is 
triggered by intense seasonal thunderstorms, 
however severe erosion problems associated with 
roads may be chronic, and generally can be traced to 
one or more causes (e.g., design of the road, road 
grades, surface type, soil type, road location, 
steepness of terrain, inadequate drainage structures, 
road location, lack of maintenance, or vehicle use 
during wet weather conditions.)  See the Hillslope 
Processes section for more information on roads and 
their affect on watershed processes.  Road surfaces 
in the watershed area vary with considerations of soil 
type, slope stability, steepness of grades, proximity to 
the stream courses, and patterns of use. 
 
Forest Service system roads within the watershed 
area were constructed for administration of National 
Forest System lands.  Public use has been allowed 
by the Secretary of Agriculture on most roads.  
Various travel and access management strategies are 
used within the watershed area to minimize resource 
use conflicts.  These conflicts may include special 
wildlife considerations, erosion related water quality 
concerns, or public safety.  Approximately 66% of the 
roads in the watershed area provide year round 
access, although snow frequently limits winter travel.  
Seasonal access is provided by 16% of the roads, 
and 18% of the roads have permanent closures. 
 

The following Table 3-34 Travel Access Management 
Mileage, displays miles of Forest Service jurisdiction 
roads by travel access management strategy. 
 
Table 3–34. Travel Access Management 
Mileage 

Management Strategy Miles 
Year-Round Access 187 
Seasonal Access 45 
Permanent Closure 1/ 51 

TOTAL 281 
1/ Includes Non-System Roads 
 
Road density in the analysis area varies from zero to 
greater than four miles of road per square mile.  The 
average overall road density (all roads) for the entire 
analysis area (includes both National Forest System 
and private lands) is 4.2 miles/ square mile. The 
average overall road density (all roads) for National 
Forest System lands only in the analysis area is 3.6 
miles/ square mile; average road density (all roads) 
for private lands is 5 mi/square mile.  See Figure 3-
10 Road Density, contained in the Map Packet 
located at the end of this document.)  The road 
densities for individual sub watersheds are discussed 
and displayed in the Hillslope Processes section. 
 
The following Table 3-35 Mileage and Road Density 
Acreage by Land Allocation, lists the miles of road 
and acres of road density by land allocation type. 
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A roads analysis for the analysis area will be 
completed and included in this Ecosystem Analysis.  
The analysis will evaluate each road for potential 
resource impacts to wildlife, streams, and fish and 
also determine the human need for access in terms of 
administrative, resource, and public use. The analysis 
will make recommendations for roads, which are 
candidates for maintaining existing management, 
decommissioning, seasonal or year-round closure, or 
restoration opportunities. These recommendations 
are preliminary and not final decisions until site-
specific environmental analysis has been completed.   
 

Key Question #2 - How does the current road 
system provide access outside the watershed?  

Portions of the road system, which include State, 
County and Forest roads, provide critical access for 
local residents.  The flooding of 1997 closed Hwy 96 
for several weeks making it impassable, thereby 
blocking primary access necessitating the use of 
alternate routes. Several Forest roads provided 
emergency access into and out of the area.  Listed 
below are brief descriptions of the roads that provide 
access in/out of the analysis area.  
 

Highway 96 
 
Highway 96.is the major transportation route, which 
cuts the analysis area in half. It provides year round 
access to Horse Creek and is the primary 
transportation route into and out of the area. For 
residents living within the watershed, it provides a 
critical link to the outside world for this somewhat 
isolated area.  
 
46N50 Seiad Creek Road 
 
46N50 Seiad Creek Road is both a County and 
Forest road, which receives moderate local use. It 
provides access to the residences located in the 
Horse Creek  drainage. It has also been used as an 
emergency route into and out of the Seiad Valley area 
when Highway 96 was flooded. It is used by 
recreationists (hunters, etc.) 
 
12 Road Doggett Creek 
 
12 Road Doggett Creek is a Forest collector road, 
which receives moderate local use, but heavy 
commercial use. The road is a primary haul route for 
timber products in the private sector.  It provides 
access from the Hwy 96 to the Horse Creek area. It is 
used by recreationists (hunters, etc.). 
 
40S01 Siskiyou Summit 
 
40S01 Siskiyou Summit is a Forest collector road, 
which receives moderate local traffic.  This road 
provides access to the Siskiyou Crest and is 
important in the recreational area of the watershed.  
 
46N53 Collins Creek 
 
46N53 Collins Creek is a Forest collector road, which 
receives moderate local use.  It provides access to 
the residences located in the lower portion of the 
drainage and recreational access during the summer 
months to the Collins Baldy Lookout.  It also is an 
alternative fire emergency route for the residences of 
Scott Bar. It is used by recreationists (hunters, etc.) 
 
County Road 8F001 
 
County road 8F001 is the main road for the residents 
of Horse Creek.  It was the main access route in and 
out of the north portion of the watershed in the flood 
of 1997 when the Forest Service bridge washed out. 
 
County Road 8G004 
 
County Road 8G004 is a road that parallels Hwy 96.  
The road provides access to the local elementary 

Table 3-35 Road Mileage and Road Density 
Acreage by Land Allocation 

Road Density Acres 1/ 
(road miles/ sq.mi.) Land 

Allocation 

Miles 
of 

Road 0 0.1-1.0 1.0-2.5 2.5-4.0 >4.0 

Private 
Lands 250 30 670 3,520 7,080 20,730

Late-
Succession
al Reserve 

110 40 1,590 4,080 5,000 9,100 

Special 
Interest 
Area 

2 0 0 70 40 0 

Riparian  
Reserve 20 10 120 800 1,220 1,710 

Retention 3 0 10 620 410 80 

Recreational 
River <1 0 30 130 30 0 

Partial 
Retention 40 10 410 1,420 2,630 2,830 

General 
Forest 30 20 80 530 1,360 2,410 

TOTAL/2 456 110 2,910 11,170 17,770 36,860
1/ Rounded to the nearest 10 acres 
2/ Total includes County roads 
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school and residences on that side of the watershed. 
This road will provide an alterative access to people 
down river should anything happen to Hwy 96 
between Ash Creek Butte Bridge and Horse Creek 
Bridge. 
 

Human Uses 

Key Question #1 - What are the recreational uses 
in the watershed? 

Developed Recreation  
 
The only developed site is the Brown Bear Picnic 
Area/River Access.   This is a small scale, free use 
site.  
 
Dispersed Recreation 
 
Dispersed recreation is divided between the general 
forest and the river corridor and primarily consists of 
hunting, wood gathering, hiking on the Pacific Crest 
National Scenic Trail (PCT), and river activities.  
Overall recreation use is low compared to other areas 
of the Klamath National Forest. 
 
The general forest area is heavily roaded mountain 
land frequently interspersed with private land. It 
includes the mountain crest zone between Condrey 
Mountain and Copper Butte.   
 
Hunting, primarily for deer and elk is the biggest 
recreational use in the general forest.  This includes 
associated activities of camping and off-highway 
vehicle (OHV) use. Some campsites are traditional 
hunting camps that have been used for many years. 
 
General Forest 
 
Within the general forest of this watershed there are 
three system trails totaling about eighteen  miles. Trail 
use is mostly recreational hiking and some horse 
riding. Roads provide access needed for 
administration.  One trail is a ten mile portion of the 
PCT, a National Recreational Trail, which follows the 
mountain crest on the north boundary of the 
watershed. This is a high standard trail maintained 
annually.  It receives  moderate use by both PCT 
“segment” and “through” hikers. The other two are 
secondary trails receiving low use and maintained 
about every three years.  There are two segments of 
the Horse Creek Trail, totalling about five miles, and 
about three miles of the Johnson’s Dairy Trail which 
parrallels the PCT. These are high elevation trails and 
use occurs mostly from about May to October. The 
trailhead for the PCT off of the 47N81 Road is the 
only designated trailhead in the analysis area. 
 

The River Corridor 
 
The river corridor includes about 18 miles of the 
Klamath River.  It is paralleled by the Klamath River 
Highway, State Highway 96, which crosses the river 
near Cherry Flat. The bulk of the river use consists of 
fishing, rafting, kayaking, driftboating and river play.  
The entire length of the river is a component of the 
National Wild and Scenic Rivers System; designated 
in 1981 for its outstandingly remarkable anadromous 
fisheries values. The river is classified as 
"recreational.” Boating use generally occurs from 
early spring to late fall. Use is both public and 
commercial. There are two designated river accesses 
for boat launching, Blue Heron and Brown Bear. 
   
Scenery 
 
Recreationists view the scenery while doing such 
things as hunting, fishing, driving, photography, 
biking, etc.  These activities occur throughout the 
analysis area, generally from spring through fall. 
Winter recreational use is limited.  The road system is 
an integral part of these uses.  There are about five 
miles of system trails outside of Wilderness that 
receive low use.  Scenery as viewed from roads and 
trails is important to the recreationists' enjoyment of 
the area. 

 
The relatively natural-appearing scenery of the area is 
a primary attraction to local residents and visitors to 
the Forest. Sightseeing occurs along the Klamath 
River road (designated as “State of Jefferson Scenic 
Byway”) by both residents of the area and tourists. 
River recreationists also view the area while fishing or 
floating the river. Hikers view the area from the PCT.  
 
From a visual management standpoint, sensitive 
travel routes have been identified. The level of 
sensitivity assigned to a travel route is an indicator of 
the level of interest people are likely to have in the 
surrounding landscape.  The viewpoints (travel 
routes) are useful in assessing visual impacts of 
potential projects. The viewpoints and their visual 
sensitivity are listed in Table 3-36 Visual Sensitivity of 
Select Travel Routes, Roads, Trails, or Rivers. 
 



HORSE CREEK Ecosystem Analysis November 2002 Step 3 - Current Conditions 
 Page 3-50 

The analysis area was inventoried for existing visual 
condition (EVC) levels in 1988 as part of the Forest 
Plan. The noticeability of management activities such 
as timber harvest, roads, and mining were interpreted 
using 1985, 1986, and 1988 aerial photos. Based on 
the broad scale of the analysis, large areas were 
identified, thus requiring further refinement at the 
project scale. The acres of EVC levels are displayed 
in Table 3-37 Acreage and Percentage by Existing 
Visual Condition Levels and also see Figure 3-13 
Existing Visual Condition, contained in the Map 
Packet located at the end of this document. This 
information is useful in comparing the existing visual 
condition to desired visual conditions (Visual Quality 
Objectives from the Forest Plan) to determine how 
close or far apart the watershed is from desired 
conditions. Opportunities for visual improvements can 
then be identified.  
 
Table 3-37 Acreage and Percentage by Existing 
Visual Condition (EVC) Levels.* 
Visual Condition 

Level 1/ Acres % Of NF lands in 
Analysis Area 

NATURAL APPEARING 
Untouched 7,250 19 
Unnoticed 13,220 35 
Subtotal 20,470 54 

MODIFIED APPEARANCE 
Minor Disturbance 7,420 20 
Moderate 
Disturbance 4,690 12 

Major Disturbance 3,240 9 
Drastic 
Disturbance 1,990 5 

Subtotal  17,340 46 

TOTAL 37,810 100 
*NFS lands only - excludes private lands. 
1/ Source - Forest Plan EVC data layer 
NOTE:  This information is general in nature and requires 
further refinement at the project scale. 
 
The information on Table 3-37 Acreage and 
Percentage by Existing Visual Condition (EVC) Levels 
could be interpreted that 54% of the watershed is 
natural appearing to the average Forest visitor.  On 
the other hand, 45% of the watershed has a modified 
appearance from past management activities, 
including timber harvest, roads, and mining. 
 
The Forest completed an Accessibility Action Plan for 
recreation facilities in September 1999.  The purpose 
of this Plan is to provide accessible recreation 
facilities. The Action Plan identifies long-term access 
needs, costs, and priorities for all sites. Both Brown 
Bear and Blue Heron River Accesses have been 
identified as lowest priority sites. 
 

Key Question #2 - What are the private land uses?  

Private land uses in the watershed consist of private 
residences, timber harvest from industrial forest lands 
as well as small timberland owners, small scale 
placer mining operations, a community cemetery, 
commercial gravel pit, church, public school, farming 
and agriculture. 
 

Key Question #3 - What are the public and local 
community concerns and interests about this 
watershed?  

 
Local community concerns and interest are based on 
local knowledge of Forest Service personnel living 
and working in this area, as well as comments 
received at public meetings and conversations with 
local residents and land users.   
 
Local community concerns and interests include 
maintaining access to public and private land for 
access to private residences, recreation (hunting, 
fishing, camping, driving, hiking) timber harvest and 
the collection of forest products (firewood, Christmas 
trees etc). See Table 3-38 Roads of Public Interest 
and Table 3-39 Summary of Public Meeting 
Comments - Horse Creek WA Meeting 2/27/01. 
 
Mining for locatable minerals (gold) has been an 
ongoing activity in the watershed since it was first 
discovered in the mid 1800's.  Much of the National 
Forest lands in this watershed are under grazing 
permits to local ranchers.  Vegetation and fire 
management (mainly suppression and fuel reduction) 

TABLE 3-36. Visual Sensitivity of Select Travel 
Routes, Roads, Trails, or Rivers. 
Travel Route Visual Sensitivity 

Klamath River National Wild 
& Scenic River 

HIGH 

Klamath River Highway 
(State of Jefferson National 
Scenic Byway) 

HIGH 

Pacific Crest National 
Scenic Trail 

HIGH 

Siskiyou Crest  HIGH 
Blue Heron River Access HIGH 
Brown Bear Day Use site HIGH 
Community of Horse Creek HIGH 
Dry Lake Mountain Lookout HIGH 
Collins Baldy Lookout MEDIUM 

High = primary or secondary travelway or use area 
where at least ¼ of the users have a major concerns 
for scenery. 
Source: 1998 Visual Sensitivity Levels map on file at 
the Forest Supervisors Office. 
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are of interest to landowners as they are concerned 
about continual water quality in streams and water 
supplies to their homes.  

 

Key Question #4 - What commodities are 
produced in the watershed? 

 
Commodities produced in the analysis area include: 
timber from both public and private lands; beef 
production from private and range forage; water for 
domestic and agricultural use; commercial outfitters 
and guides for whitewater and fishing trips; suction 
dredging for gold within the stream channels; crushed 
rock; and forest products, such as firewood, posts, 
and Christmas trees. 
 
 
 
Grazing 
 
There is one grazing allotment (Horse Creek 
Allotment) located entirely within the watershed and 
portions of a second grazing allotment (Dry Lake 
Allotment) partially within the watershed.  Grazing 
allotments encompass 39,267 acres.  Forage areas 
include oak woodland and annual grassland spring 
range, transitory rangeland within early seral stage 
plantations and meadows along the Siskiyou Crest at 
the higher elevations.  Livestock grazing permits are 
currently issued for these allotments to four ranching 
families whose bases of operations are out of Horse 
Creek, Shasta Valley and Scott Valley.  Cattle are 
maintained on the home ranches during winter and 
early spring.  Two term grazing permits are 
associated with the Horse Creek Allotment that 
include 101 cow/calves for a 6-month season.  Three 
grazing permits are associated with the Dry Lake 
allotment for 195 cow/calves.  Cattle from ranches in 
Horse Creek are released from the home ranch in 
April and disperse in the lower elevation spring range, 
passing through mid-elevation transitory range 
throughout the landscape and ending up in higher 
elevation meadows mid to late summer.  Cattle on the 
Dry Lake allotment are trucked into the allotment in 
early and late spring and disperse to the mid and 
upper-elevations by summer.  In October, cattle are 
gathered up and returned to the home ranches.  See 
the 1996 Watershed Analysis that was completed for 
the Horse Creek and Dry Lake Allotments for more 
details.   
 
Mining 
 

Table 3-38. Roads of Public Interest 

Road Name or Number: Interest or 
Concern: 

40S01, 12, 46N50, 47N63, 46N52 Basic Access 
47N89 & 47N26  Access 

47N69, 47N62 Firewood 
cutting 

Road to PCT and Dry Lake Recreation 
access 

46N50 Repair road at 
MP6 

W. Horse Ck, Low Gap, Fish 
Gulch., Johnny O’Neil Ridge, 
Buckhorn, Middle Ck., Doggett, E. 
Fork Horse Ck, Hamburg Gulch., 
Sambo Gulch. 

None stated  
(assume 
access) 

County/FS BF001, 12 (loop), 
46N50, Horse Ck. to Seiad 

Fire escape 
routes 

47N05Y Abandon at 
slide 

Table 3- 39. Summary of Public Meeting 
Comments - Horse Creek WA Meeting 2/27/01  

Concerns and interests: 
Number of 

similar 
comments: 

Historic and cultural values 
maintained 2 

No clear cutting in Doggett Creek 1 
Recreation access and 
opportunities 
(ATVs, hunting, fishing, hiking) 

6 

Mining access and opportunities 3 
Cattle grazing/grazing access 4 
Fire risk/fuels 
reduction/suppression access 9 

Public access in general 5 
Water quality/flow (incl. Irrigation) 6 
Water rights 4 
Private property rights 1 
Maintenance of high elevation 
meadows/habitat 1 

Firewood cutting/access 4 
Dead and dying trees 2 
Communication/keep Public 
informed 2 

Hamburg Creek – map = 
resident>> report as 
intermittent/ephemeral>> check 
data base to verify 

1 

Howards Gulch - fingerlings known 1 
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Current gold mining activity in the watershed is 
confined to the stream channel and consists of 
recreational suction dredging.  The Lost Dutchman 
Mining Association and the New 49er's, are private 
mining clubs whose members suction dredge within 
the stream channel (Klamath River) located in the 
watershed.   Also, there are several active small scale 
(suction dredge) placer mining operations on Horse 
Creek. 
 
Timber 
 
Approximately 13,030 acres or 34% of all NFS in the 

analysis area are available for timber management 
(also called Matrix lands). This is higher than the 
Forest average of 21% matrix lands. There are five 
land allocations from the Forest Plan which provide 
for a long term sustained yield of timber harvest: 
Retention, Partial Retention, General Forest, and 
Recreational River.  See Figure 1-2 Forest Plan 
Management Areas.  
 
Partial Retention, General Forest, Recreational River 
comprise Regulation Class 2 lands, and Retention is  
Regulation Class 3. (See Table 3-40 Existing Acres 
of Matrix Lands By Management Area.) Regulation 
Class 2 lands provide for moderate timber yields and 
are lands, which co-emphasize timber management 
and other resources relatively equally. Regulation 
Class 3 lands provide for minimal timber yields and 
emphasize non-timber resources. The Forest Plan 
estimates a Probable Sale Quantity of less than one 
million board feet (MMBF) from the Horse Creek 
watershed.  This watershed analysis will refine the 
matrix land allocation acres and the estimated timber 
volume from available lands in Chapter 5. 
 
Table 3-41 Acreage of Seral Stage for Matrix Lands 
By Management Area shows existing acres by seral 
stage by management area for Matrix lands in the 
analysis area. 
 
 
 

Table 3-41. Acreage of Vegetation Types  for 
Matrix Lands By Management Area 1/ 

Management 
Area 

Planta-
tion 

Small 
SSPS 
>40% 
crown 

closure
3/ 

Small 
SSPS 
<40% 
crown 

closure 
3/ 

Medium 
Saw 

timber 
<40% 
crown 

closure 
4/ 

Large 
Saw 

timber 
>40% 
crown 

closure 
5/ 

Retention 60 460 430 0 <10 
Recreational 
River 

60 40 40 0 10 

Partial Retention 1,650 2,030 2,030 140 610 
General Forest 910 1,550 1,280 30 440 
  TOTAL 2,680 4,080 3,780 170 1,060 
1/ Source:  1976 Timber Type map data sort 
2/ Trees (if present) <6" dbh or trees not present 
3/ Seedlings, Saplings, Poles, and Small Sawtimber; 
Trees from 6-11" dbh 
4/ Trees from 11-21" dbh 
5/ Trees from 21-36" dbh  
6/ Trees > 36" dbh 
Note: The remaining matrix acres are identified as barren 
areas, shrub, noncommercial forest, or water.   
 

Key Question #5 – What are the heritage 
resources (prehistoric, historic, and 
contemporary uses) of the watershed? 

Little is known of contemporary Native American use 
patterns in the analysis area. However contemporary 
uses include hunting, fishing, and hiking. 
 
The Shasta, from prehistoric times to the present, 
continue to have cultural ties to the landscape within 
the Horse Creek Analysis Area.  Villages were 
present along the Klamath River.  Seasonal hunting 
and gathering took place at higher elevations.  A wide 
variety of plants including roots and bulbs were 
gathered for use in foods, housing, clothing, basketry 
materials, for medicinal purposes, and for spiritual 
use.   When killing game, the entire body was 
efficiently used or preserved.  Likewise, certain of 
these or other resources were used for spiritual use.  
Higher elevation areas may have been visited to fulfill 
certain aspects of spiritual and/or ceremonial 
traditions.   
 
In 1983, the Shasta people became federally 
recognized as part of the Quartz Valley Reservation, 
which also includes the Karuk and Upper Klamath 
Indians.  In 1994, the Klamath National Forest signed 
a Memorandum of Understanding (MOU) with the 
Quartz Valley Reservation to formalize processes of 
communication and improving relationships toward 
the common goal of wise land and resource 
management.  As a separate entity, the Shasta 
Nation is also consulted as part of ongoing dialogues.    
 
There are 31 recorded sites within the watershed, 12 

Table 3-40. Existing Acres of Matrix Lands By 
Management Area 1/ 
Management 

Area Acres 
% Of 

Matrix 
Lands

% Of 
Analysis 

Area 

 Harsh 
Sites 
Acres

% Of 
Harsh 
Sites

Retention 1,110 8 3 220 20 
Recreational 
River 

190 1 <1 100 52 

Partial 
Retention 

7,320 57 19 2,510 34 

General 
Forest 

4,410 34 12 1,110 25 

  TOTAL 13,030 100 34 3,940 30 
1/ Source: Forest Plan timber type data layer 



HORSE CREEK Ecosystem Analysis November 2002 Step 3 - Current Conditions 
 Page 3-53 

sites are American Indian village sites, and 19 sites 
reveal evidence of historic use.  Most of the historical 
sites are associated with mining activities such as 
ditches, sawmills, structures, adits, tunnels, arastas, 
tailing piles, and cabins.     
 
Land use within the analysis area, from early historic 
times to the present, includes grazing, timber 
management, fire management, mining, and 
recreational activities. The high mountainous areas of 
the Siskiyou Crest continue to play an important role 
for people who like camping, hiking, hunting, fishing, 
and horseback riding.    
 

Key Question #6 - What is the current status of 
land adjustments within the watershed? 

The arrangement of private, commercial and public 
lands in the analysis area makes land ownership 
adjustments a viable option in some instances to 
resolve land management problems or take 
advantage of opportunities.  Currently there are no 
land exchanges or acquisitions planned.  The 
purchase of a PCT right-of-way on Copper Butte is 
being pursued. 
 

Key Question #7 - What are the special uses on 
NFS lands? 

 
There are 17 permitted Special Uses on National 
Forest System lands within the analysis area.  These 
include: nine waterlines; three roads/ driveways; one 
orchard; two ditches; one antenna; and one pasture.  
Additional Special Uses are permitted within the 
analysis area, but extend beyond: several river 
outfitters/guides and several utility lines, including 
power and telephone. 



 

Chapter 4 – Reference Conditions 
 

 
 

Historic Overview 
 
Prehistoric and Ethnographic Background 
 
Initial exploration within the Horse Creek Analysis 
Area may have occurred with the movement of fur 
trappers over the Siskiyous and into Scott Valley 
(also known as Beaver Valley and Beaver River).  
The fur trappers of the 1820s and 1830s made early 
contacts with the Shasta Indians.  Included in early 
exploration was Lieutenant Emmons, who passed 
through leading a contingent of the Wilkes Expedition 
(United States Exploring Expedition).  This was in 
1841, prior to the discovery of gold at Scott Bar.  Lt. 
Emmons is reported to be the first to give an account 
of the Shasta.  They met one of four distinguishable 
tribal groups in northern California and southern 
Oregon, the Kammatwa (or “Gumutwa” and “Watido” 
Shasta – a possible derivation of an early Shasta 
group).  Their territory may have included the area 
from Scott River to Horse Creek.  There are at least 
12 documented village sites along the Klamath River 
within the analysis area.  The village inhabitants were 
rapidly displaced as early hordes of miners filtered 
into the area.  Although there is no exact recorded 
number of American Indians that were affected by 
early miners, undoubtedly there was a significant 
impact to the Indians and the natural resources.  By 
the 1860s, there were over 2,000 non-Native 
American inhabitants in the general area. 
 
Shasta village sites along the Scott and Klamath 
Rivers and their tributaries were integral to riverine 
resource exploitation.  Shasta families occupied a 
rectangular dwelling house in winter, moved in to 
brush shelters in spring, and lived there through the 
summer.  Dwelling houses were approximately 
16x20x3-feet deep with a “steeply sloping roof, dirt 
sidewalls and board end walls.  Bedding included elk 
hide o deerskin blankets or imported buffalo hides.”  
Bark houses were used during acorn season but 
people generally camped out in the mountains during 
the fall hunt. 
 
Shasta territory was abundant in food resources.  
Important vegetal and non-vegetal foods include deer 
meat, bear, small mammals, fowl, trout, salmon, eels, 
crawfish, suckers, turtles, and mussels.  There is 
some discrepancy as to whether mountain lion and 
wildcat were eaten.  However, they were sought for 
their fur.  Fishing methods included spearing, hook-
and-line, netting, and the use of weirs.  A major weir 

was constructed at the mouth of Scott River.  
“anyone… could come and spear fish at such a dam, 
and the owners were obliged to give to anyone who 
asked them as many fish as he could carry.”  Vegetal 
foods may include acorns, seeds, fruits, nuts, bulbs, 
greens, berries, and roots.  Plants that were eaten or 
used medicinally included Helianthus cusickii, 
Clematis lasiantha, the berries of Osmaronia 
cerasiformis, Oregon grape, wild currant, wild celery, 
Achillea millefolium var. lanulosa, Artemisia vulgaris 
var. discolor, white oak, and black fir.  When the 
Ranunculus occidentalis bloomed, it was the 
indication to fish for steelheads.  Salmon was an 
essential part of the diet.  To ensure continued 
harvesting of salmon, each spring ceremonies 
marked the running of the salmon. 
 
The surrounding mountains were seasonally 
exploited for deer, grizzly bear, mountain lion, 
wildcat, acorns, and vegetal materials.  It has been 
noted that the very young children and old people 
stayed behind in the villages while the more able 
individuals were gone for periods of time. 
 
The Shasta used fire for better tobacco, wild seed 
crops, and to drive deer.  Fall fires were set on the 
hills when oak leaves began to drop.  Fire was set in 
circles with an opening used for women to stand and 
rattle deer bones while men, hidden in the brush, 
shot the deer as they rushed out.  Deer as well as elk 
were also run down on snowshoes and clubbed or 
shot; however, elk were hunted in the same manner 
but killed primarily in winter.  One method used for 
hunting deer was used “on the more open hills of the 
north side of the river, where the oak trees grew.  
Brown and black bears were hunted mainly in winter 
while they were in their dens and to a lesser extent in 
the fall while people were gathering pine nuts. 
Hunting for grizzly bear, on the other hand, took 
place in the spring when they were coming out of 
their dens. 
 
A variety of beads, shells, and feathers were part of 
Shasta clothing and ceremonial regalia. Shamans 
wore yellowhammer feather bands while the other 
men wore headbands of woodpecker scalps (bills 
included).  Women also wore feathers and 
woodpecker scalps for ornamentation (bills removed).  
(Dentalia shell as well as woodpecker scalps were 
also used as money.)  Items used for doctoring may 
have included ten each of the following items: silver 
gray fox, wolf, coyote, fisher, and otter skins, eagle 
wing and tail feathers, and yellowhammer and 
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woodpecker tails.  There were also doctors that 
specialized in rattlesnake and grizzly bear bites.  
Men’s dress included buckskin moccasins with a 
heavy outer sole of bear or elk hide.  During winter, 
bear hide moccasins were worn with the fur inside.  
In other instances, the moccasins were made larger 
for winter with the feet wrapped with squirrel or 
wildcat skins or stuffed the moccasin with long black 
moss.  Nets were made from wild hemp; deer snares 
were made from iris.  Grapevine and willow were also 
used.  Shasta residing along the Klamath River 
purchased canoes from the Yurok or Karuk or made 
dugouts from sugar pine logs.  The Shasta made 
both elk hide and stick armor to be used in times of 
war. 
 
Extensive trail systems linked the Shasta with 
mountain resources and facilitated communication 
and trade primarily with the Karuk, Yurok, and 
Hoopa.  The Shasta gave pine nuts, juniper beads, 
and obsidian blades for acorns, baskets, dentalia, 
haliotis, and other shells.  The Shasta also delivered 
wolf skins, woodpecker scalps, and white deerskins 
to the Karuk in return for pepperwood gourds. 
 
Historic Background 
 
When John Scott discovered gold at Scott Bar in 
1850, communities were quickly established as 
prospective miners rushed to make their fortune.  The 
Oak Bar townsite was one such community.  It was 
not long before Oak Bar  “was connected with Yreka, 
Happy Camp, and Del Norte County by a wagon 
road, and enjoyed “a good local trade with miners of 
Hamburg … and Virginia Bar.”  In 1874, the Yreka 
Journal described Oak Bar as one of the most 
prosperous placer mining camps in the United States.  
The town consisted of two general stores, two hotels, 
four saloons, a number of homes, and a cemetery.   
Between 1875 and 1880 mail was delivered from 
Yreka twice a week by pack train.  On Wednesdays 
and Saturdays round trips were made to Scott Bar; 
however, there was an extra charge.  It has been 
stated that the first government mail contract for mail 
delivery between Yreka and Oak Bar townsite was in 
1880 to the newly established post office.  “By 1888, 
much of the gold had been mined, and the State 
Mineralogist reported that while the area had been a 
generous producer of gold, it was “nearly cleaned up” 
by then.   
 
Mining claims were established along the Klamath 
River.  These claims were categorized into river, 
bank, gulch, and hillside claims.  Through extensive 
systems of wingdams, ditches, sluices, and long 
toms, early miners were able to divert the river to 
extract gold from the old gravel beds and benches.  
Resources such as lumber and water, was an 

integral part of mining.  Many sawmills were 
dispersed throughout the watershed to supply 
lumber, not only for mining operations, but for early 
ranching as well.  There were several sawmills in the 
area of Doggett Creek.  Two sawmills in the area 
were known as the Horse Creek Lumber Company 
and Jenson’s Mill.  Numerous arrastras for 
processing ore, either water or horse-powered, have 
been noted along Horse Creek and up Howard, 
McCoy, and Rider Gulches.  This technique ground 
the rock from which the gold was extracted.  
Extensive ditches, some of which are still evident on 
the landscape, supplied water to the mines, arrastras, 
and to the ranches.    
 
Of the 19 recorded historic sites within the 
watershed, approximately half are associated with 
mining activities.  Gold mining within the watershed 
was the primary resource for extraction from the mid-
1850s through the 1930s.  By the late 1930s, the 
United States’ massive steel industry had consumed 
almost half of the world’s known chromite reserves.    
By 1939 the demand for chromite increased 
dramatically as impacts of the war spread worldwide.  
Chromite was needed for making lighter and stronger 
steel alloys for airplanes, military tanks, oil refining 
tanks, projectiles and automobile engines.  It was 
also known that the Klamath Mountains in California 
had large low grade chromite deposits as well as 
manganese.   In 1942, the War Production Board 
Order Limitation L-208 shut down non-essential gold 
mines and shifted to the extraction of strategic 
metals.  By late 1944, however, the federal 
government terminated price subsidies.   
 
The initial and cheapest method to recover gold was 
through placer mining and the use of wingdams.  
These wingdams were constructed by making cribs 
of willow, small trees, and milled lumber.  After filling 
the cribs with rock, it was sunk into the river.  This 
process was repeated until an area was secured for 
mining.  The remaining portion of the river powered 
the water wheels and china pumps that kept water 
out of the mined area. Wingdams were placed at the 
mouth of the Scott River and Oak Bar.  The only 
prerequisites for placer mining were a pan, shovel, 
and a strong back.  Early placer mining could be 
performed by one individual or several men and did 
not require a large expenditure of capital especially 
when compared to later mining technologies.  
Hydraulic mining techniques followed as giant 
monitors washed away entire hillsides.   
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Along with hydraulic mining, dredge mining probably 
proved to be the most destructive in terms of ground 
alterations.  Through the activities of the Distlehorst 
and Barton Klamath River Dredging Company,  
Horse Creek was diverted to the base of the eastern-
facing slopes.  The Distelhorst dredge operated 



approximately three miles below Oak Bar, along the 
Klamath River.  In 1915, the Klamath Dredging 
Company began operations approximately two and a 
half miles above Oak Bar.   Dredging in the vicinity of 
the mouth of Horse Creek continued into the 1930s. 

Recreation along the Klamath River, during the 
1920s, was nationally renown for great fishing.  The 
Steelhead Resort, located near the mouth of the 
Scott River, was constructed during this period.  More 
recently recreational dredge mining has taken on a 
contemporary role.  Activities such as camping, 
hiking, and fishing remain and integral part of the 
landscape.  

 
Early Forest Service management within the Horse 
Creek watershed began after the turn of the century; 
however, early documented use of the watershed by 
livestock dates back to the late 1800s. Cattle were 
moved seasonally to the more mountainous areas of 
the Siskiyou Crest where they were kept all summer.   
By fall, they were returned to the lower elevations 
until the following spring.  To address the continued 
high use of mountain rangelands and subsequent 
degraded conditions in some areas, and the need to 
regulate use of public lands, the Forest Service 
published a “Use Book.”  Printed in July 1905, it 
states “Every effort will be made to assist the stock 
owner to a satisfactory distribution of stock on the 
range.  Grazing permits for the 1906 season would 
be given preference in the following order; small 
nearby owners and then persons living in or close to 
the reserve whose stock have regularly grazed upon 
the reserve range and are dependent upon its use.  
The protection of settlers and homebuilders against 
unfair competition in the use of the range is a prime 
requisite.  Priority in occupancy and use of the range 
and the ownership of improved farming land in or 
near the reserve will be considered, and preference 
will be given to those who have continuously used 
the range for the longest period.”  Range allotments 
were established giving a schedule of the number of 
livestock to be grazed and the length of season.  
“Since 1947 overall numbers have declined.  
Allotment boundaries were reduced and 
improvements including fencing were implemented to 
regulate livestock and improve management.” 

 

Hillslope Processes 

Key Question #1 - What were the historical (pre-
Euro-American settlement) and reference erosion 
rates, and what natural processes and post-Euro-
American activities affected them? 
 
The Klamath Mountains Geologic Province is 
comprised of four rock belts made up of Mesozoic 
and Paleozoic rocks that form an eastward dipping 
structure.  These belts are progressively younger 
from west-to-east, ranging in age from 150 to 400 
million years.  From west-to-east, these belts are the 
Western Jurassic belt, the Western Triassic and 
Paleozoic belt, the Central Metamorphic belt, and the 
Eastern Klamath belt.  Each belt is a complex 
collection of collapsed back-arc and fore-arc-basins 
and island arcs attached to the North American 
Continent during a subduction event that drove the 
material below the continental rocks. 
 
The material making up the island-arc complexes, 
carried by crustal movement, were sediments such 
as limestone, shale, mudstone, and chert.  The 
subduction process caused the descending rock to 
melt, forming large bodies of granite. The motion of 
crustal plates that thrust each belt over one another 
brought peridotite, a rock rich in iron and magnesium, 
from deep within the mantle of the earth to the 
surface.  Motion from the thrust faulting increased 
temperatures and pressures, metamorphosing the 
peridotite into talc-rich serpentine.  The edges of 
each plate are separated from one another by 
serpentenite.  This array of geologic processes also 
allowed fluids from the mantle to rise toward the 
surface along fractures in the overlying rock.  These 
fluids often carried gold and other precious metals, 
depositing them in rocks near the surface.  These 
processes, ongoing throughout the mid-to-late 
Paleozoic Era, were complete by the end of the 
Mesozoic Era, about 70 million years before the 
present. 

 
Forest Service management of the watershed took 
on an early physical presence through the purchase 
of existing buildings and structures from private 
landowners.  A wave of construction occurred in the 
depression era of the 1930s through the CCCs.  This 
era found many able-bodied men involved in a variety 
of work projects on national forests.  A CCC camp 
was constructed in the area of the present Oak Knoll 
Work Center to work on a variety of national forest 
projects that included construction of roads as well as 
the Oak Knoll Administrative site, Dry Lake Mountain 
Lookout, and Collins Creek Baldy Lookout.  
 
Historic patterns of timber harvesting within the 
watershed reveal that the decades of the 1970s, 
1980s, and 1990s were the highest in timber 
production.  Road construction primarily falls within 
these decades also.     

 
During the early Cenozoic Era, the Klamath 
Mountains area emerged from the sea to a tropical 
climate.  Over the next 68 million years the climate 
fluctuated, but in general grew cooler and drier.  
During this time the area experienced  
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several periods of uplift resulting in the formation of 
oversteepened mountains drained by rapidly flowing 
rivers and streams.  Extended periods of erosion 
reduced these mountains to a more subdued 
topography.  This subdued landscape, in conjunction 
with the warm, drier climate facilitated weathering of 
the bedrock, forming lateritic soils such as those 
found today in the Amazon basin. 
 
Recent studies indicate that by the middle of the 
Eocene Epoch (about 50 million years ago) the 
ancestral Klamath River had established its westward 
flow across the Klamath Mountains to the Pacific 
Ocean. In the early Miocene (about 20 million years 
ago) a domal structure started to form in the Condrey 
Mountain area.  The dome has given the Condrey 
Mountain area its modern day character, more as a 
result of erosional processes than structural 
expression.  It is likely that the Salmon River 
developed its direction of flow at the same time. 
 
Events of the Pleistocene and Holocene Epochs, 
beginning about 2 million years ago, had a 
pronounced effect on the landscape within the 
Klamath Mountains.  The subdued terrain existing at 
that time was uplifted about 3,000 feet, forming the 
modern mountain range.  During this uplift, streams 
and rivers cut deeply into the gentle terrain underlain 
by bedrock made soft by previous weathering, with 
inner gorge topography forming at the bottom of the 
stream and river valleys.  Slump and earthflow 
landslides developed in the western portion of the of 
analysis area.  The landslide formation was facilitated 
by the humid conditions, deeply weathered and 
sheared bedrock, oversteepening of hill slopes, and 
periodic earthquakes from continued crustal 
movement on the coast.  Sediment generated from 
these landslides typically had a high silt and clay 
content.  Periodic influxes of sediment were 
introduced to the stream system and temporarily 
deposited in streams throughout the area, causing 
the streams to become choked with sediment.  
Subsequent flooding moved the sediment through the 
system to the Pacific Ocean.  Evidence of the 
downcutting and rapid uplift may be observed on the 
valley walls where ancient river terraces have been 
preserved.  These terraces occur up to 600 feet 
above the present river level. 
 
Slump and earthflow landslides developed in the 
western portion of the Horse Creek area.  This 
landslide formation was facilitated by the humid 
conditions, deeply weathered and sheared bedrock, 
oversteepening of hill slopes and associated 
downcutting of streams brought about the rapid uplift 
rates, and periodic earthquakes from continued 
crustal motion on the coast.  Though generally 
inactive under present climatic conditions, these 
landslides often exhibit local active areas.  The domal 

uplift of Condrey Mountain is evidenced by the 
formation of long, shallow-seated (relative to length), 
rotational-translational, slump/earthflow complexes, 
radiating from Condrey Mountain. 
 
During the Pleistocene Epoch, the climate fluctuated 
wildly, relative to the previous 68 million years.  The 
colder temperatures resulted in several glacial 
episodes, while the intervals between the glaciations 
experienced a climate similar to todays.  At higher 
elevations near the headwaters of tributaries to both 
the Salmon River and Klamath Rivers, the bedrock 
was scoured and soil redeposited by the glaciers.  
This scouring produced the geomorphic features of 
cirques, U-shaped valleys, and moraines found in the 
headwaters of Horse Creek. 
 
In historic time, man has greatly increased the rate of 
landsliding and erosion by hydraulic mining of old 
river deposits, dredging of younger river deposits and 
road construction.  Road construction and 
maintenance have also increased the rate of erosion, 
landsliding, and sediment production.  Man-made 
dams influence river channel form by retaining 
sediment and reducing stream power in flood flows.  
In theory, clear water flows below the dams make up 
their sediment load by transporting channel deposits 
at an accelerated rate. 
 

Recent Climate and Flooding 
 
Weather records from Orleans, California date back 
to 1904.  Annual precipitation at Orleans has ranged 
from 26 to 84 inches with the mean annual 
precipitation of about 50 inches.  Approximately 90 
percent of the precipitation occurs between October 
and May, the remainder occurs during summer 
thunderstorms. 
 
The precipitation records indicate various dry and wet 
periods.  The time period from 1911 to 1937 was 
much drier than the long-term average with an 
average precipitation of 43 inches.  From 1938 to 
1975 the average precipitation was 54 inches.  The 
following years were very dry with the total 
precipitation for calendar year 1976 of 26 inches but 
then 1982 and 1983 were very wet with total 
precipitation of 84 inches for 1983.  From 1985 to the 
present the analysis area experienced less than 
average precipitation each year except 1986 and 
1993 with very dry years (less than 35 inches 
precipitation) in 1985, 1991, and 1992. 
 
Floods have been a major influence on the condition 
of streams and rivers in the Klamath River basin.  
Large floods are documented for parts of the Klamath 
River in 1861, 1864, and 1875.  Early explorers 
documented floods in the 1700's. 
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Study of the stream flow data from the mouth of the 
Salmon River ranging from 1912 to 1997 indicates 
that major floods occurred in 1953, 1955, 1964, 1970, 
1971, 1972, 1974, and 1997, with the largest peak 
flow coming during the 1964 event. In the 1964 flood 
the daily mean flow reached 100 thousand CFS.  The 
daily mean flow in the 1953 event was about 43 
thousand CFS and the 1955 event was 64 thousand 
CFS.  In 1970, 1971, 1972 and 1974 the highest daily 
mean flows were 41, 55, 44 and 54 thousand CFS, 
respectively.  The second highest peak flow on the 
Salmon River occurred in 1997, reaching a peak of 
about 70 thousand CFS. 
 
The floods of 1955, 1964, 1970 to 1974, and 1997 
are associated with landslide episodes on the 
Klamath National Forest.  Studies of the 1944 air 
photos show only minor disruptions of the hill slopes, 
and riparian vegetation.  Air photos from 1955 (taken 
prior to the winter flood) show little change.  The 
effects of the 1955 flood are shown on the 1964 air 
photo flight, flown the summer before the Christmas 
floods of 1964.  The photos show considerable 
disturbance along the channel of the Lower Horse 
Creek sub-watershed. An air photo flight showing the 
aftermath of the 1964 flood shows extensive 
disruption of riparian vegetation along virtually all 
stream courses in the analysis area. 
 
 

Riparian and Stream Areas 

Key Question #1 - What are the reference riparian 
and stream conditions in the watershed? 
 
A review of 1944 air photos shows that in general, 
many upland areas were relatively open compared to 
current conditions, especially in areas not impacted 
by timber harvest.  By contrast, the riparian areas 
along larger, upland area streams appear mostly 
dominated by dense stands of timber.  Apparently, 
the frequent fires that periodically reduced tree 
densities in the mid to upper slope areas had 
relatively minor effects on riparian areas.  Most 
riparian areas probably had older conifers trees at 
densities near site potential.  Infrequent severe 
flooding and debris torrents would decimate 
vegetation within the flood zones and create areas of 
early seral vegetation.  Overall, about 70-80% of 
upland riparian areas were fully stocked mid to late- 
seral stages. 
 
Little is known about riparian and stream channel 
characteristics and aquatic habitat conditions in the 
analysis area prior to the onset of activities such as 
mining, road building, and timber harvesting that 

began in the mid 1850s.  It is assumed the habitat 
was in good condition to support the salmon and 
steelhead populations that were said to exist by 
miners and R.D. Hume in Snyder's (1931) report.  
The extent of change resulting from removing beaver, 
mining, and other human activities had on the 
physical characteristics of the streams, including 
pools, fine sediments, riparian vegetation, and stream 
channels, is unknown, however, it can probably be 
considered extensive since streams were moved 
across their valleys as gravels were mined for gold.  
In 1934, streams were lower than they had been 
during the previous decade and hydraulic mining was 
still occurring in areas of the Klamath Basin.  Water 
quality conditions were considered fair and had 
"improved over 1933 when the Klamath River was at 
times very badly polluted" (Taft and Shapovalov 
1935).  Moffett and Smith (1950) state that the 
Klamath River and many of its tributaries “ran silty.” 
 
Factors affecting riparian habitat quality may vary 
from stream to stream, however, the physical and 
biological components that create and maintain 
riparian habitat are similar.  These components are 
important within the aquatic, semi-aquatic, and 
surrounding riparian and upslope area and are able 
to sustain the character of a stream corridor.  They 
are also continually changing as ecological 
processes within the watershed modify and reshape 
the habitat.  Together, these components maintain 
and restore productivity and resilience.  The following 
describes how these components contribute to a fully 
functioning aquatic ecosystem. 
 
Upslope processes are critical in providing and 
maintaining suitable amounts and intensities of water 
flow, and natural delivery mechanisms of sediment 
without accelerated rates of erosion and sediment 
yield.  Headwater areas are important for exchange 
of water, sediment, and nutrients.  The timing, 
magnitude, and duration of peak and low flows are 
critical to sustaining aquatic habitat and patterns of 
sediment, nutrient, and wood routing. 
 
Riparian areas are essential in maintaining stream 
temperatures, dissolved oxygen levels, and other 
elements of water quality.  They also ensure large 
wood recruitment, stabilize the channel, provide for 
filtration of sediment, and increase habitat diversity. 
 
Forested riparian ecosystems should have a diversity 
of plant communities.  Late-seral stages in a 
community should predominate and consist of 
endemic conifer and hardwood species, with 
intermingled areas of early-seral stages such as 
grasses and forbs.  Ideally, this should be a multi-
layered canopy including signs of decadence such as 
standing and fallen dead trees.  An overstory of 
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conifers should provide future recruitment of large 
wood, shade and thermal cover of the streams.  An 
intermediate layer of mixed deciduous and coniferous 
vegetation should provide thermal buffering, nutrient 
cycling, bank stability, and recruitment of terrestrial 
insects as an aquatic food source.  The vegetative 
canopy should provide stream surface shading during 
the summer and should be at site potential. 
 
Wet meadow areas should have stable overhanging 
banks with herbaceous vegetation and/or woody 
vegetation providing canopy cover, bank stability, and 
sediment filtration.  The water table should be near 
the meadow surface, with the stream meandering 
through the meadow.  Few signs of gullying or 
compaction should be apparent. 
 
Diverse and complex instream habitats are essential 
for all life stages of aquatic species and should 
include large, deep pools for holding and rearing.  
Large woody material is critical for maintenance of 
these diverse habitats as it maintains stream 
channels and provides a source of cover through a 
range of flows and seasonal conditions.  A diverse 
substrate is necessary with small percentages of 
fines and embeddedness for successful egg and 
alevin development.  Sub-surface interstitial areas 
are also critical for invertebrates and juvenile fishes.  
An abundance of cool, well-oxygenated water, free of 
excessive suspended sediment is important for 
aquatic species production and survival. 
 

Aquatic Dependant Species 

Key Question #1 - What were the distributions 
and population sizes of aquatic dependent 
species? 

 
It is difficult to determine the historical population size 
of salmon and steelhead in the Horse Creek analysis 
area. However, fish numbers were sufficient to supply 
the primary subsistence food and be the basis for the 
economy of the indigenous people prior to the mid 
1800s.  Starting in the 1850s, after the discovery of 
gold in the area, fish populations were subject to 
additional human impact including mining, 
commercial timber harvest, water diversions and 
dams, artificial propagation, and other historical 
activities.  This likely affected tributaries as well.   
 
Stocks and species of salmonids that existed at the 
time of cannery development on the Klamath in 1912 
included spring and fall run chinook salmon, coho 
salmon, and steelhead trout.  Three fish canneries 
were operating at the mouth of the Klamath River, 
which was heavily fished for salmon with no limits.  
Steelhead trout were an incidental catch since 

migration times coincide with salmon.  Both Snyder 
and R. D. Hume in Snyder's (1931) report state that 
historically the spring run of chinook salmon was the 
"main run" of salmon and the population was very 
pronounced in the Klamath River basin.  "These 
spring salmon have now come to be limited" and 
"practically extinct" while the fall run was reduced to 
"very small proportions" (Snyder 1931).  By the mid 
1930s it was reported that anadromous fish 
populations within the Klamath Basin were already 
significantly jeopardized (Taft and Shapovalov 1935).  
They reported, "Unfortunately no exact recorded facts 
exist concerning the size of the present and past runs 
of steelhead in the Klamath River.  It would, 
nevertheless, be perfectly safe to say that the general 
consensus of opinion of fishermen and residents on 
the river is that these runs have decreased 
alarmingly, particularly during the past few years."  
Suggestions during the early 1930s to determine the 
decline of the spring run chinook included mining 
operations, over fishing both in the river and ocean, 
irrigation, and the building of Copco Dam.   
 
Mining had other impacts to the Klamath fishery. 
"During the period of placer mining, large numbers of 
salmon were speared or otherwise captured on or 
near their spawning beds, and if credence is given to 
the reports of old miners, there then appeared the 
first and perhaps major cause of early depletion" 
(Snyder 1931).  Taft and Shapovalov (1935) studied 
occurrence of benthic invertebrates in Klamath River 
tributaries and found mined areas had consistently 
fewer organisms than non-mined areas.   
 
Many dams were built in the Klamath system to divert 
water for mining, agriculture, and domestic use.  
These dams and diversions blocked salmon and 
steelhead from more than 200 miles of spawning and 
rearing habitat along Klamath River tributaries 
(CDWR 1960 from CH2MHill).  Unscreened or poorly 
screened water diversions and ditches resulted in a 
significant loss of juvenile fish in which Taft and 
Shapovalov (1935) reported as the "most serious 
present loss of trout and salmon".  During their review 
of Klamath River ditches most were found to contain 
juvenile fish.  The vast majority of screened 
diversions needed repair.   
 
Artificial propagation began within the Klamath River 
Basin in 1896 when eggs taken from a tributary to the 
Sacramento were raised to fry and introduced into 
the upper Klamath.  Eggs from the Sacramento River 
were also taken in 1907, 1911, 1913 and 1917 for a 
total of 4,950,000; these were released in the 
Klamath River.  A small hatchery was established at 
the mouth of the Klamath River in the 1890s that 
released fry originating from the Rogue River, and 
after Copco Dam was established, a hatchery was 
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developed at Fall Creek (Snyder 1931).  The affect 
these historic hatcheries and resulting fish had on the 
Horse Creek Analysis Area is unknown.  A hatchery 
was also built to mitigate the effects Iron Gate Dam 
would have on the salmonid fishery. 
 
In general, numbers and the variety of life history 
patterns for all anadromous fish populations 
(steelhead, coho and chinook salmon) within the 
Klamath system and the analysis area are assumed 
to be substantially reduced from historical numbers 
and patterns.  Historically, sustainable populations of 
spring chinook and summer steelhead, existed within 
the analysis area but these stocks are either no 
longer present or occur very infrequently in low 
numbers.  Fall chinook were able to access historical 
spawning grounds in the upper mainstem Klamath 
and in Horse Creek with regularity.  Now, as a result, 
it is assumed that proportionately more fall chinook 
spawning occurs today in the analysis area than 
historically, due to lack of access to upstream areas.  
Annually, stream and river flow usually return to near 
historical levels by the time coho salmon and winter-
run steelhead seek to access historical spawning 
grounds.  An exception may be infrequent years 
when fall rains are substantially delayed, not allowing 
the water table, depleted from a season of ground 
water pumping, to rise in timely fashion.    
 
Historically, it is assumed that tributaries throughout 
the basin generally illustrated higher juvenile 
salmonid densities than at present due to better 
seeding of the habitat by more numerous adult, 
anadromous fish.  Tributaries and the mainstem river 
generally displayed a greater diversity in species and 
size classes than at present due to past robust 
populations of steelhead, coho, and fall chinook.   
 
Historical anadromous processes (upstream 
migration, egg development, rearing, downstream 
migration) on the average functioned more efficiently 
than at present due to better habitat connectivity and 
stream conditions.  Rearing conditions were more 
favorable for juvenile fish staying in the sub basin 
during the summer and the winter, hence there was 
less selection against coho and steelhead 
populations.  Low stream flows and abnormally high 
stream temperatures historically impacted juvenile 
salmonid out migration less frequently.   
 
There are no high mountain lakes within the analysis 
area.  Sections of  streams in the analysis area 
located above long term and significant barriers that 
are presently barren of fish are also assumed to have 
been historically barren of fish. 
 
Historically, no stocked fish of any type existed within 
the analysis area and no genetic intermixing occurred 

between hatchery and wild stocks. Today, the CDFG 
produces an annual report of all high mountain lake 
and other stocking occurring in Siskiyou County, 
including the analysis area. Undoubtedly, fish transfer 
and stocking from unknown sources, by pioneer 
families, also occurred.  The impact of these 
operations and hatchery planted stocks, if any, on the 
wild fish within the analysis area is unassessed.  
Stocked fish, such as bass, catfish, and sunfish, are 
present in farm ponds located on private land in the 
analysis area.  High water periodically releases some 
of these fish into the mainstem Klamath River where 
they are infrequently observed during snorkel dives 
and out migrant trapping operations.  (The impact of 
these fish in unknown but it is assumed to be not 
significant). 
 
The historical numbers and viability of other non-
salmonid aquatic populations within the Klamath 
system are unknown.  Lamprey numbers are 
assumed to have been much larger in the past.  One 
individual from Scott Bar observed that mussel beds 
in the lower Scott River were much more numerous, 
and the individual mussels themselves, were much 
larger before the 1964 flood, than currently.  They 
also observed that the mussel beds today may be 
recovering, but the individual size of each mussel is 
still small. 
 
 

Forest Health and Fire Disturbance Risk and 
Hazard 

 

Key Question #1 - Based on the historic 
disturbance regimes, what were the vegetation 
communities, stand densities of the conifer 
communities, and fuel loadings? 
 
The dominant disturbance regime affecting 
vegetation communities, densities and fuel conditions 
has been the fire regime.  Table 4-1 Horse Creek 
Fire Starts 1922-2000 displays the number of fires 
recorded during the last 79 years.  It is remarkable to 
note that during this period of time, only in one year, 
1957, did the analysis area not have any fire 
occurrence.  Without the influence of fire suppression 
efforts, lightning caused fires, which average 6 per 
year in the analysis area, could burn freely 
throughout the summer months and in many years 
much of the early fall.  Looking at all causes of fire 
starts, the average number of fires that occur each 
year in this analysis is 8.   
 
In late October of 1863, the journal of William H. 
Brewer recounts hiking from Seiad (then Seiad) 
Valley to the Three Devils, about a 4,000-foot 

HORSE CREEK Ecosystem Analysis November 2002 Chapter 4 – Reference Conditions 
 Page 4-7 



elevation climb on a south aspect. "The hills are 
covered with scattered timber, not dense enough to 
be called forests, or in places with shrubby chaparral.  
The whole of this wide landscape was bathed in a 
smoky vapor, and the mountains faded in it at no 
great distance (Farquhar 1930)."  Brewer mentions 
the smoke in the air twice more during his short stay 
in Seiad Valley. 
 

 
In the Thompson Ridge area on the Happy Camp 
Ranger District (15 miles west of the Horse Creek 
Watershed), Taylor and Skinner (1994) did an 
intensive fire history study and have estimated pre-
suppression fire return intervals for Douglas-fir/mixed 
conifer to be between 15 and 25 years.  
 
Few forested regions have experienced fires as 
frequently and with such high variability in fire 
severity as those in the Klamath Mountains (Taylor 
and Skinner 1998).  Historic fire return intervals were 
frequent on south aspects, averaging 8 years, and 
less frequent on east aspects, averaging 16 years.  
These frequent fires would remove damage caused 
by insects and disease, clean up the forest floor, and 
reduce the amount of decay available for short-term 
insect and disease habitation.  The presettlement 
period (1627-1849) had an average of 14.5 years 
between fire returns.  American Indians living in the 
analysis area are also known to have ignited fires.  
Fire spread and severity was and is dependant on 
fuel accumulations.  With frequent fire, fuel 
accumulations over most of the area were maintained 
at low levels.  Frequent fire and low fuel 
accumulations ensured mostly low to moderate fire 
severity.  The settlement period (1850-1904) had an 
average fire return of 12.5 years.  During this period 
there were more human caused fires, due to the 
influx of miners and settlers.  The suppression period 
(1905-1992) had an average fire return of 21.8 years.  
During this period fire suppression is not determined 
to have been successful until 1948 when men and 
modern equipment were available and the National 
focus on utilizing timber resources forced protection 

of timber stands. 
 
It is important to note that the number of fires 
occurring within the analysis area has probably not 
changed significantly between pre-historic, historic, 
and the present.  What has changed is the size of the 
fires.  Prior to what has been determined as the fire 
suppression era, starting in the 1930’s for this area 
and continuing to the present, fires spread typically 
without any human intervention.  This allowed fires to 
annually spread over large expanses.  Within a 
period of 8 – 25 years the whole analysis area was 
on average completely burned through.  Figure 4-1 
Percentage of Fires by Size Class displays by 
decade, starting in the 1920’s, the percentage of fires 
occurring in three size classes.  Fire suppression 
efforts took place in the 1920’s, but limited personnel 
and equipment were available to fight fire, which 
accounts for 20% of the fires getting to larger size 
classes.  The graph displays a pattern of increasing 
effectiveness of the fire suppression resources, with 
the increased percentage of small fires and 
decreased percentage of large fires.  This pattern 
appears to top out in the 1960’s decade and then 
stays close to level to present.  Small variations 
between decades could be due to changes in 
available suppression resources, and/or storm events 
that ignited multiple fires, overwhelming the 
suppression resources.  Another possibility in recent 
decades is that fuels conditions have developed that 
once a fire has been established in them it is 
extremely difficult for the available fire suppression 
resources to contain the fire or fires.     

Table 4-1. Horse Creek Fire Starts 1922- 2000 
Cause of 
Ignition 

Number of 
Starts 

Percentage of 
Starts 

Lightning 443 70% 
Equipment Use 16 3% 
Smoking 33 5% 
Escape Campfire 12 2% 
Debris Burning 37 6% 
Railroad 1 <1% 
Incendiary 45 7% 
Children 5 <1% 
Miscellaneous 42 7% 
Total 634 100 

 

0
10
20
30
40
50
60
70
80
90

100

19
20

's

19
30

's

19
40

's

19
50

's

19
60

's

19
70

's

19
80

's

19
90

's

<10 Acres
10 - 100 Acres
>100 Acres

Figure 4-1 Percentage of Fires by Size Class.  
 

Historic Fire Regime 
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The fire regime prior to European settlement (1850), 
within the analysis area can be described as having 
frequent fires; 1-25 year intervals.  Lightning and 
American Indian burning were causes of ignition.  
This pre-settlement fire regime can be described as 
having mostly low to moderate intensity fires, with 
small areas burning at high intensity.  Fire return 
intervals averaged less than twenty years in this 



area; shorter on exposed sites and longer on 
sheltered sites.  Fire worked as both a thinning agent 
and an agent of decomposition. 

Historic Vegetative Condition 
 
Prior to European settlement, the majority of the 
analysis area was maintained in an open mixed 
conifer forest.  Ponderosa pine was the dominant 
conifer species found in open lower elevation stands 
on south and west aspects.  Douglas-fir was most 
prevalent on moister sites, especially on north and 
east aspects.  Due to the historic fire regime, north 
and east aspects supported denser stands than 
south and west, but were less dense than current 
stands.  True fir was found on frigid sites above 5,000 
feet elevation and the mixed conifer forest blended 
into hardwoods on drier sites below 3,000 feet. 

 
The steepness of the slopes and vegetation that had 
adapted to a history of frequent fires, contributed to 
the varying intensities.  Stand replacing events 
occurred in some areas, although most vegetation 
(mixed conifers) promoted lower intensities when 
burned at frequent intervals. 
 
Higher intensities occurred when vegetative 
conditions were susceptible, and ignition and weather 
conditions were favorable.  These stand replacing 
events, or runs of high severity, were usually limited 
to the susceptible vegetation during conducive 
weather conditions.  The southern exposures and 
drier sites tended to burn with higher frequency.  Fire 
would burn into the crowns in some locations and 
burn only in ground fuels in others.  This created a 
mosaic of vegetation types, sizes and age classes 
within the analysis area.  During this fire regime, 
south slopes were maintained in a more open 
condition.  Fire-created openings were larger on 
south slopes than on north slopes.  Also, the lower on 
the slope the fire started, the larger the opening was 
created.  Fires generally burned with low intensities in 
riparian areas.  Frequencies were similar to upslope 
areas, but fires tended to back into the riparian areas 
and smolder or creep, unless drought conditions 
were present in which case fires would remove most 
if not all available fuels in the riparian area. 

   
Endemic levels of insect/disease infestations have 
always been present in the analysis area.  The types 
and scale of these infestations probably were 
different prior to active fire suppression.  
Insects/diseases that attacked oak, pine, and 
Douglas-fir were present in the area.  In the higher 
elevation true fir, dwarf mistletoe and Cytospora 
abietta were present, but with cleaner more open 
conditions these diseases would impact small 
portions of the stands.  White pine blister rust was 
introduced around 1900 and tends to be fatal for 
sugar pine seedlings/saplings, and just damage limbs 
on mature trees, it was probably not an issue until 
recently.  With lower stocking levels, and less inter-
tree competition for moisture/nutrients, vegetation 
remained more vigorous overall and less susceptible 
to large scale insect/disease epidemics. 

  
Sources of Ignitions Vegetation Communities 

  
Lightning fires have been a source of disturbance 
since the development of vegetative biomass.  Being 
influenced by weather, vegetation, and topography, 
lightning fires burned uninterrupted by humans until 
early in this century. 

Mixed Chaparral 
 
Historically this community occupied less area than it 
does currently.  This is due to the effects of frequent 
fire on these chaparral species.  Areas occupied by 
mixed chaparral had a fire return interval that 
averged 8 years.  This frequent fire return limited 
establishment of these species and promoted open 
grass/forb coniditions.  Once allowed to establish on 
a site, chaparral will persist, but studies indicate that 
fire return intervals less than 20 years will 
significantly reduce the amount of ceanothus. 

 
American Indians used fire to influence vegetative 
conditions within watersheds on the Klamath for 
possibly thousands of years.  Until the early part of 
this century, they ignited fires to enhance landscape 
values that were important to their culture.  American 
Indian burning from around camps near the mouths 
of Beaver and Horse Creeks kept the lower 
elevations in an open condition (Blackburn and 
Anderson 1993).  With frequent burning, the majority 
of the lower elevations were probably maintained as 
grass/forbs, young shrubs, and hardwood 
communities. 

 
Montane Hardwood 
 
Historically, this community was found in about the 
same areas as today.  These hardwood species have 
adapted to harsh sites and frequent fires.  With 
frequent fires, this community was maintained with an 
open large tree, high limb character; it was kept more 
open than current conditions, with understory 
vegetation of scattered shrubs, grasses and forbs 

 
Early Euro-American settlers to this area used fire to 
improve grazing, expose rock and soil for mining, and 
improve travel routes. 
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Montane Hardwood Conifer 
 
Historically, more of this community may have been 
put into the montane hardwood community with 
better sites being transition zones from the hardwood 
to the mixed conifer communities.  Species mixes 
were the same as is found currently.  These  
hardwoods resprout and grow quickly following 
disturbance. 
 
Ponderosa Pine Mixed Conifer 
 
The area occupied by this community has changed 
little, but vegetation densities and species 
composition has changed dramatically, due to the 
loss of frequent fire effects.  Ponderosa pine 
dominated these open stands.  Sugar pine was much  
more common.  Ponderosa pine and sugar pine 
comprised up to sixty percent of the conifers in 
stands on south and west aspects (based on Fruit 
Growers Supply Co. 1925 cruise data in the Beaver 
Creek watershed).  Douglas-fir was found mostly on 
the lower one-third of these south and west aspects.  
This community was adapted to frequent low to 
moderate intensity fires.  Understories were 
maintained free of litter and promoted open 
grass/forb and scattered shrub conditions. 
 
This community provided the commercially valuable 
conifers that drew loggers to the area; sugar and 
ponderosa pine being the most sought-after species 
in the early years of logging.  After the harvestable 
pine species were depleted, Douglas-fir and true fir 
were harvested. 
 
Two regimes of partial cutting contributed significantly 
to changes in species mix and stand structure.  Unit 
area control in the 1950s through early '60s and 
Klamath partial cuts of the '70's altered the species 
composition, overall stand structure, health, and 
vigor.  Similar to railroad logging, generally the 
largest trees were removed; however, all species 
were cut as opposed to primarily pine species.  Some 
cut areas were planted, but the majority were left to 
naturally reseed.  These areas are currently stocked 
with trees that seeded in from the suppressed and 
intermediate size-classes.  Overall stand vigor is 
deteriorating, due in part to logging damage of the 
residual trees, and that much of the in-growth is 
mistletoe infected.  In general, most logging slash 
was left untreated. 
  
The fire suppression era, beginning about the same 
time as the first commercial harvest activities, 
allowed dense conifer stands to develop.  The lack of 
fire favored regeneration of Douglas-fir and white fir 
over pine species.  The introduction of white pine 
blister rust has hampered the reestablishment of 
sugar pine.  Currently dense stands of Douglas-fir 

and white fir are found in areas that were historically 
open, pine dominated stands.  With eighty years of 
fire suppression, stands are denser, and litter and 
downed woody material accumulations are greater 
than that maintained under the historic fire regime. 
 
Douglas-fir Mixed Conifer 
 
The area occupied by this community has changed 
little, but vegetation densities and species 
composition has changed dramatically, due to the 
loss of frequent fire effects (sound familiar).  Much of 
what occurred in the ponderosa pine mixed conifer 
also occurred in this community.  The two regimes of 
partial cutting and effective fire suppression have 
changed conditions from what was maintained 
historically.   
 
This community found on good sites mostly in the 
mid-elevations of the analysis area, grew big trees at 
wide spacing (average 20’ on north and east aspects, 
30’ on south and west aspects).  
 
True Fir 
 
This community is adapted to high elevation, frigid 
soils, and short growing seasons.  The area occupied 
by true fir has not significantly changed from historic 
times.  The natural patterns and stand structure of 
even-aged appearing groups of trees maintained by 
lightning fires, windthrow, and insect outbreaks has 
been replaced by logging as the most common 
source of disturbance. 
 
Partial cutting occurred during the same period as the 
mixed conifer community, resulting in similar stand 
conditions, however, fewer acres were entered as 
species value was not as great.  Conversely, damage 
to residual trees was more severe as true fir species 
are more prone to rot when injured than those of the 
mixed conifer community.  Larger openings created 
by logging reduced structural diversity in these 
stands. 
 
With eighty years of fire suppression, true fir stands 
are denser.  Litter and downed woody material 
accumulations are greater, and openings between 
patches of trees have become smaller than what was 
maintained with the historic fire regime. 
 
Sub alpine 
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This community is probably very similar to what it 
was historically.  It is more dependent on site 
conditions than any other community.  Due to slow 
growing conditions and a fire regime that was 
naturally less frequent than the lower elevation 
vegetation communities, this community is the not as 
far away from conditions that were maintained 



historically.  Changes that have occurred include; the 
development of understories where little existed 
historically, higher accumulations of snags, litter and 
large debris, fewer openings and a more closed 
forest condition than was historically maintained. 
 
Montane Meadow 
 
This community consisted of riparian meadows, dry 
meadows or glades, and harsh sites with little 
vegetation.  The meadows and glades along the 
Siskiyou Crest were believed by some to have been 
heavily impacted by livestock grazing from the late 
1800’s to early 1900’s.  Species composition is 
believed to have changed, but no record of the 
original species composition for these areas exist.  
With over-grazing, some areas that were dry 
meadows have become barren (red-fir barrens).  
With fire suppression, red fir is denser than 
historically.  Meadow complexes have been reduced 
by encroaching shrubs and red fir.  Rocky outcrops 
and areas of thin droughty soil have not changed. 
 
Montane Riparian 
 
This community was more expansive prior to the 
mining era.  This community was a common 
deciduous tree community that was found all along 
the Klamath River and the lower reaches of its major 
tributaries.  Along the Klamath River, the primary 
plant species is willow, while in other areas alder, 
cottonwood, and big leaf maple dominate.  Beavers 
helped to increase the size and maintain this 
community.  Frequent flood events and use by 
beavers maintained much of vegetation in an early-
seral condition.  Fur trappers removed the beavers 
and hydraulic and dredge mining and channeling of 
streams removed most of this vegetation community.   
Recovery has occurred in some areas since mining 
stopped in most areas by World War II (1941).  
 
See Figure 4-2 Historic Large Fires, which displays 
large fire perimeters that have occurred in the 
analysis area between 1932 and the present. 

 

Key Question #2 - What were the endemic levels 
of mortality in conifer stands? 
 
Endemic levels of insect/disease infestations have 
probably always been present in the landscape.  
However the types and amounts of these infestations 
probably were different prior to active fire 
suppression activities than today.  Insects/diseases, 
which were dependant upon oak, pine, and Douglas 
fir were probably more prevalent, while those favoring 
white fir as host were less prevalent (dwarf mistletoe 
and Cytospora).  Also because there were fewer 

incidences of high stocking levels, and resultant 
competition for moisture/ nutrients, conifer stands 
remained more vigorous overall and less susceptible 
to insect attacks.  Outbreaks of insect and disease 
were much less widespread than they are currently.  
Isolated small-scale outbreaks were typical in older 
stands.     
 
Key Question #3 - What is the history of fire 
suppression and fuels treatment in the analysis 
area? 
 
Prior to the establishment of the Klamath National 
Forest in 1905, fire fighting was done primarily to 
keep wildfires from spreading to homes and 
improvements.  These efforts usually would not result 
in suppressing wildfire.  In many cases, fires were 
encouraged to spread to improve grazing conditions.  
Fire suppression activities were initiated after the 
establishment of the National Forest.  In the early 
years of the Forest Service, very few personnel were 
available for fire suppression efforts.  During the 
1930s with the establishment of the CCC camps in 
and near the analysis area, fire suppression was 
much more successful than it had been in years past.  
With this influx of manpower and equipment, 
suppression of more fires could be achieved.  With 
advances in fire fighting equipment (engines, air 
tankers, helicopters, etc.) and in fire fighting 
techniques and training, successful fire suppression 
efforts has been the norm.  Discussions with men 
that fought wildfire in the 1930s, 40s, and 50s 
describe firefighting as having been for the most part 
much easier, with less vegetation and fuels to impede 
fire line construction.  They describe fires mostly as 
having less intensity and less severity due to the 
lesser amount of fuels.  With successful fire 
suppression, fuels have increased and fires have 
become more intense and difficult to control.  
Occasionally events such as the 1987 dry lightning 
storm will occur and overwhelm the fire suppression 
forces. 
 
The Klamath National Forest working with the Pacific 
Southwest. Experiment Station began a project to 
develop guidelines for control burning of logging 
slash in the early 1950's.  By 1956 some slash was 
being burned under the guidelines.  The Bogus Fire 
of 1957 (an escape slash burn) set the program back 
a few years (Morford 1981).   Fuels treatment 
following timber harvest has been practiced since the 
1960s.  Burning of harvest units to remove slash and 
prepare the units for planting has been done on 
approximately 6,000 acres within the analysis area.  
In addition to slash removal, burning to improve 
wildlife habitat and reduce fuel hazard has been 
implemented in recent years.  Much of the analysis 
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area has or will receive some application of 
prescribed fire. 
 

Late Successional Habitat 
 
Key Question #1 - What was the historic 
distribution of late-successional forest habitat 
and what was its condition? 
 

Late-successional Forest 
 
The Horse Creek Analysis Area is very diverse, it is 
characterized by complex species and plant 
community distributions resulting from the variable 
climate; steep, rugged terrain; and diverse soil parent 
material.  Vegetative characteristics across the 
landscape are constantly changing.  Therefore, 
several sources of information are needed, in 
addition to the existing condition, to understand the 
historic range of variability and the disturbance 
regimes that have shaped the landscape.  The best 
available information on past vegetative conditions in 
the analysis area comes from the journals of early 
explorers, literature dealing with past fire regimes, old 
growth studies, and review of the 1944 aerial 
photographs (the oldest, complete set of aerial 
photographs on the Forest). The interpretation of 
literature, vegetative conditions, and the photographs 
are designed to set a framework for historical 
conditions.  
  
Accounts from early European settlers that came to 
the area in the 1850s describe very open conditions 
with ample grass to sustain livestock.  Much of the 
area was described as a hardwood/conifer savanna.  
It was described as mostly grass covered with 
scattered hardwoods and conifers. Conifers were 
found mostly near drainage bottoms and the lower 
half of north slopes.  Douglas fir was the dominant 
conifer, but higher proportions of ponderosa pine and 
sugar pine were present when compared to today.  
 
As part of this analysis, a comparison was made 
between 1944 photographs and those taken in 1999.  
The comparison shows a trend toward denser conifer 
stands with smaller trees.  In the relatively short 
period of time between 1944 and 1999, natural 
openings and forest stand size appear similar; the 
main differences seem to be increased density of 
conifers on south and west aspects, overall increased 
density in tree canopy, recovery of burned areas 
evident on the 1944 photographs, and increased 
fragmentation due to timber harvest and road 
building. It is expected that historically, dense, late-
successional forest habitat was found mostly near 
drainage bottoms and on the lower third of north 

aspects.  Dense late-successional habitat was limited 
to sites, which experienced fire less frequently.  
These were found mostly on cooler, moister north 
and east aspects of the hardwood/conifer 
communities and the higher elevation true fir 
community.  More open, late-successional forest was 
found throughout the analysis area on south and 
west aspects, and on upper slopes of north aspects.  
Scattered hardwoods and conifers with open 
understories were found through much of the low to 
mid elevations. 
 
Review of research conducted over the past several 
years can provide additional information on the 
historical vegetative patterns that existed within the 
analysis area.  Skinner (1995) measured and 
compared vegetative patterns in aerial photos taken 
41 years apart in areas of the Happy Camp Ranger 
District (west of the analysis area).  Significant 
changes were noted in the spatial characteristics of 
the openings, meadows and brush in the landscape 
studied between 1944 and 1985.  The pattern of 
change suggests a more continuous cover of forest 
has developed over the last half-century, with less 
variation in the pattern of forest openings. 
Additionally, it has been noted that snag and log 
densities were likely lower than at present because of 
frequent fires (Taylor and Skinner 1995; Agee and 
Edmonds 1992). 
 
A study of historical fire frequency was recently 
conducted on the west side of the Forest.  This study 
concluded that prior to European settlement, fires 
occurred at 4 to 24 year intervals (Skinner 1994).  It 
is very apparent when looking at forest stand 
conditions from photographs taken in 1935 (Collins-
Baldy Lookout photographs) and 1944 (aerial) that 
large fires were a common occurrence in the area.  
Fire scars are visible and vegetative patterns indicate 
the occurrence of large disturbances, commonly 
along the Klamath River where fires were probably 
human caused.  These fires were of varying severity, 
but severity was obviously higher on exposed south 
aspects and ridges. 
 

HORSE CREEK Ecosystem Analysis November 2002 Chapter 4 – Reference Conditions 
 Page 4-12 

Fires within the analysis area appear to have been 
the most frequent disturbance event to shape the 
historical landscape. Fires occurred much more 
frequently in most areas than they do today.  At lower 
and mid-elevations, historic occurrence has changed 
from frequent, low intensity ground fires to infrequent, 
high intensity stand replacing fires.  At higher 
elevations, historic occurrence has changed from 
infrequent, low and moderate intensity ground fires to 
infrequent, low, moderate and high intensity surface 
or stand replacing fires.  The lower severity fires of 
the past maintained open understories and kept 
levels of woody debris low.  Fire severity varied 
depending upon the weather, fuels conditions, and 



local topography.  Native Americans may have had 
an influence on early fire regimes through the use of 
seasonal burning as described in the Historic 
Overview.   
 
Human influences on the distribution and pattern of 
late-successional forest in the area increased in the 
mid and late 1800s as mining communities quickly 
grew up after the discovery of gold at Scott Bar in 
1850.  As towns, ranches and mining claims were 
established along the Klamath River the need for 
timber grew and sawmills were built.  Most timber 
harvest in the late 1800s and early 1900s was 
concentrated in the more accessible, lower elevation 
pine and mixed conifer forests.  As discussed in the 
Historic Overview, it wasn’t until the 1970s that timber 
production (clearing of large areas) in the Horse 
Creek Analysis Area became prevalent and had 
significant effects on the amount and distribution of 
late-successional forest.    
 

Terrestrial Wildlife and Plants 
 
Wildlife and plant habitats depend upon vegetation 
communities and disturbance regimes that determine 
the characteristics of the vegetation.  This discussion 
of historic habitat conditions (condition of vegetative 
communities) is based on the descriptions of the 
historic vegetation patterns from the literature, 
comparisons between photographs from 1944 and 
1999, accounts of early explorers and naturalists, and 
the known habitat needs of wildlife species.   
 

Key Question #1 - What was the historic 
distribution of habitats and populations for the 
identified species? 
 

Subalpine Conifer and True Fir 
 
Stands of true fir and sub alpine conifer forest in the 
analysis area have not changed significantly from 
historic times.  These forest types occupy cool sites 
with substantial winter snow; summers are fairly dry, 
with precipitation from occasional thunderstorms.  
Fire interval is longer for true fir and subalpine conifer 
forest types than for mixed conifer types.  Fires 
burning in the true fir forests, both historically and 
today, span a wide range of intensities, resulting in 
variable fire severity in space and time.  Spatial 
variation in fire severity, combined with the effects of 
wind, insects and disease, resulted in a mosaic of 
older forest ages throughout these higher elevation 
forests.  Due to the longer fire interval (40-65 years) 
in these forest types, they have not been as heavily 
impacted by fire suppression, and are only now 
approaching twice the average fire-return interval 

found in several studies (Agee, 1993).  Because of 
these minor alterations to the natural fire regime, we 
still have the ability to perpetuate the mosaic of age 
classes through the use of fire and other 
management techniques. 
 
Great Gray Owl 
 
Very little historic information exists on great gray 
owls.  Historic records from Life Histories of American 
Birds of Prey (Bent 1938, reprinted 1961) show great 
gray owls in Medford, Oregon and McCloud, 
California (1913).  From those historic locations, and 
more recent sighting information, it can be assumed 
that great gray owls historically occurred in the higher 
elevation fir habitats in the Horse Creek Analysis 
Area.  They are uncommon throughout their range in 
North America and are thought to be declining.  
Declines have been linked to habitat loss.  
  
American Marten 
 
American martens have been trapped for fur since 
aboriginal times and are primarily known as 
furbearers over much of their range.  The distribution 
of martens has undergone regional contractions and 
expansions, some of them dramatic.  The American 
marten has a smaller distribution now than in pre-
settlement historical times; the total area of its 
geographic range appears similar to that early in this 
century, when it was at its historical low (Ruggiero et 
al. 1994).   
 
American marten occupy a narrow range of habitat 
types, living in or near coniferous forests.  More 
specifically, they associate closely with late-
successional stands of mesic conifers, especially 
those with complex physical structure near the 
ground.  Habitat for marten, prior to European 
influence, would have been similar to what occurs 
now in the analysis area; however, it is expected that 
the upper true fir and subalpine conifer stands were 
generally more open with numerous, natural, 
openings that were larger compared to what currently 
exists within the analysis area.  Human activities, 
such as logging, mining, agricultural practices, roads 
and homesteading, have reduced the amount of late-
successional forest habitat and increased the 
potential for disturbance in the watersheds.   
 
Wolverine 
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The wolverine has been characterized as one of 
North America’s rarest mammals and least known 
large carnivore.  Information on wolverines is largely 
anecdotal.  The historic range of the wolverine in 
California is thought to have included much of the 
Sierra Nevada province and the mountainous areas 
of northwestern California.  The wolverine’s 



importance to humans began with the fur trade; they 
were trapped for their fur along with marten, fisher 
and other fur bearing mammals.  Wolverines were 
believed to be near extinction by the 1920s.  The 
wolverine’s reputation as vicious, and conflicts with 
trappers, resulted in wolverine being considered as 
vermin by European-North Americans, an attitude 
that persisted into the 1960s  (Ruggiero, et. al., 
1994).  Their propensity to raid trap lines and cabins 
lead to the use of strychnine as a means of trapping.  
The shrinking range of wolverines coincided with that 
of wolves in the late 1800s and the early 1900s 
(ibid.).  In some areas, predator control was coupled 
with the decimation of large mammal populations 
reducing food availability to wolverines (ibid.).  After 
termination of widespread predator control wolverines 
did not recover.  Low numbers of animals, combined 
with habitat fragmentation and access that resulted 
from land-use activities, appear to be having the 
greatest impacts on wolverine populations.   
 

Klamath Mixed Conifer (Douglas Fir/Mixed 
Conifer and Ponderosa Pine/Mixed Conifer)  

 
Historically, landscape patterns in the mixed conifer 
forest type were driven primarily by fire and other 
natural disturbances (insect and disease related 
mortality, windthrow, landslides), which varied in 
frequency and intensity along regional moisture 
gradients and in response to variable climatic trends.  
Frequent fires were ignited by lightning, usually in the 
late summer and early fall.  The intensity of 
presettlement fires encompassed a wide range of fire 
severity with many fires, or large portions of them, 
burning at low to moderate severity.  Evidence of low 
severity burns is seen in the predominance of live 
older trees with fire scars (many of which are healed 
over) or basal char in these forests; moderate 
severity burns are indicated by the coincidence of fire 
dates and regeneration cohorts, suggesting creation 
of some growing space by post-fire tree mortality 
(Agee, 1993).  It is expected that, at the time of 
settlement, old-growth forest may have covered half 
of the forest land base (Garman et. al., 1999).  Old-
growth forest would have been more open, with 
patches of early seral forest created by more intense 
fire, mortality, or other natural disturbance events.  
Ponderosa pine/mixed conifer forest dominated the 
south and west aspects and were quite open with a 
grass/forb understory.  Douglas-fir/mixed conifer 
stands dominated the north and east aspects, and 
lower portions of drainages on most aspects.  Over 
the past 150 years, settlement activities and timber 
harvesting have resulted in increased and more 
predictable fragmentation of the pre-settlement old-
growth forest.  In addition, the suppression of low and 
moderate intensity fires for the past 60 years has 
resulted in an in-growth of white fir and Douglas-fir in 

the understory, creating stands that are more dense 
than what is expected to have occurred historically. 
 
Northern Spotted Owl 
 
Historically, spotted owl nesting habitat probably 
occurred low on north and east aspects and in cool, 
moist drainage bottoms where historic fire regimes 
had the least affect on stand structure.  More open 
stands that burned more frequently, stands suitable 
for foraging and dispersal, occurred on south and 
west slopes and higher in the drainages.  Habitat for 
owls within the analysis area was well distributed and 
could be found in all major drainages.   Suitable 
nesting/roosting habitat was likely found across most 
of the analysis area.  Suitable nesting/roosting habitat 
in these vegetation types would have been somewhat 
linear, following the north and east aspects of the 
drainages, with foraging/dispersal habitat covering 
most of the area in between.   
 
Historic distribution of spotted owls in the analysis 
area was probably similar to what is found today, with 
a somewhat higher density.  Areas impacted by 
timber harvest, roads, wildfire, and subsequent fire 
salvage logging would have supported spotted owls 
in drainages where little suitable habitat exists now 
(e.g. upper Salt Gulch, Buckhorn Creek, and upper 
Doggett Creek.  In addition, current fragmentation in 
the home ranges of individual birds may be exposing 
owls to greater risks of predation and competition, 
leading to decreased reproduction and survival from 
historical times.   
 
Northern Goshawk 
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Goshawks prefer mature coniferous forests with 
moderately dense canopy closure and an open 
understory for foraging through the forest.  Their 
preferred nesting sites are in large trees located at 
middle and higher elevations on north slopes near 
water (CDFG, 1990).  Suitable habitat in the analysis 
area is similar to that used by spotted owls.  
Historically, the more open stands created by a 
frequent fire interval, would have provided good 
habitat for goshawks. The higher diversity of habitat 
types, such as conifer forest interspersed with oak 
woodlands, meadows, and riparian areas, would 
have provided a diverse and abundant prey base for 
goshawks. It is expected that much of the analysis 
area below the true fir zone would have been good 
goshawk habitat.  The effect of past and present land 
use activities on goshawk habitat is poorly 
understood.  Activities such as timber harvest, road 
building, recreational uses, and mining have reduced 
the available habitat and increased disturbance 
potential in the analysis area since historic times.  
Fire suppression activities have lead to forested 
stands that are denser than in the past.  These 



stands are more susceptible to catastrophic fires; 
insect epidemics and disease, resulting in higher tree 
mortality in the older age classes important to 
goshawks.  Very dense conifer stands currently found 
in the analysis area may limit the northern goshawks 
access to prey.  These changes to stand structure 
and habitat availability suggest that current 
reproductive success and survival of goshawks may 
be lower than in historic times. 
 
Pacific Fisher 
 
At the time of European settlement, fishers were 
found throughout the northern forests of North 
American and Pacific Coast Mountains.  Between 
1800 and 1940, fisher populations declined or were 
extirpated in most of the United States and in much 
of Canada due to over trapping and habitat 
destruction by logging (Ruggiero et al. 1994).  Closed 
trapping seasons, habitat recovery programs, and 
reintroduction programs allowed fishers to return to 
some of their former range.  Populations are still 
extremely low in Oregon and Washington (the Pacific 
Northwest) and parts of the northern Rocky 
Mountains (Ruggiero et al. 1994).   
 
Fishers have been categorized as "closely-
associated" with late-successional forests (Ruggiero 
et al. 1991; Thomas et al. 1993).  Riparian areas are 
also considered important for fishers in California and 
Idaho.  Habitat for fisher within the analysis area, 
prior to European influence, was most likely similar to 
what currently exists.  However, human activities, 
such as logging, mining, agricultural practices, roads 
and homesteading, have reduced the amount of late-
successional forest habitat and increased the 
potential for disturbance in the watersheds.   
 
Red Tree Vole 
 
There is no historical information on red tree voles 
within the analysis area.  Recent surveys with 
positive detections of Oregon red tree voles in the 
Applegate Watershed of Oregon, and potentially on 
the Scott River Ranger District, indicate that further 
surveys are needed to determine if this species of red 
tree vole occurs in northern California.  Habitat for 
red tree voles is similar to that described above for 
northern spotted owls, the historical perspective of 
suitable habitat for spotted owls would apply here for 
red tree voles. 
 
Mollusks 
 
Reference conditions prior to European influence are 
difficult to determine for the mollusk species of 
concern in this analysis.  It wasn't until recently that 
scientists began to conduct surveys and identify the 
various species locally.  Based on the current 

condition of the species' habitat, reference conditions 
were most likely very similar to what exists now, 
except that the forested stands were more open as a 
result of a more frequent fire regime.  Human 
activities, such as logging, mining, agricultural 
practices, roads and homesteading, have reduced 
the amount of late-successional forest habitat where 
these species are thought to occur.  
 
Montane Hardwood-Conifer, Montane Hardwood 

 
As discussed in the Forest Health section, the 
montane hardwood-conifer and montane hardwood 
types have a spatial arrangement and patch size 
similar to what occurred historically, especially on soil 
types that favor hardwoods over conifer tree species.  
However, on suitable soils, it is expected that there is 
less of the montane hardwood habitat type and an 
increase in conifer encroachment in both montane 
hardwood and montane hardwood-conifer types due 
to the effects of fire exclusion over the last 60 years.  
Hardwood habitats in the analysis area were adapted 
to frequent fires and were more open and vigorous 
than what is found there today.   
 
Turkeys 
 
The wild turkey was not a part of the fauna when the 
first settlers arrived in California.  Turkey-like birds 
are known from the Pleistocene or Ice Age but those 
species disappeared during more recent times for 
unknown reasons.  It is believed that ecological or 
geographic barriers, in the form of the deserts of the 
southwestern United States and the high north-south 
mountain ranges, prevented the spread of wild 
turkeys to the westernmost states.  These western 
states, formerly devoid of wild turkeys, evidently 
possessed the prerequisites for good turkey habitat, 
as evidenced by the recent successful introductions 
(starting in the late 1800s to the present) (Sanderson 
and Schultz, eds., 1973), including introductions 
within the analysis area. 
 

Mixed Chaparral and Montane Chaparral 
 
In the analysis area, mixed chaparral habitat types 
historically occurred on harsh soils, and on south and 
west facing aspects at low and mid-elevations.  
Montane chaparral occurs at higher elevations 
associated with the true fire and subalpine forest 
types.  Chaparral habitats are fire adapted and 
burned frequently.   The frequent fire return interval 
promoted a mosaic of age classes from patches of 
older, senescent stands (at approximately 25 to 35 
years post fire), to young, vigorous stands with 
inclusions of grasses and forbs in the understory.  It 
is difficult to determine if there is more or less of the 
chaparral habitat types in the analysis area due to 
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several opposing factors that have influenced this 
type.  Comparison of 1944 and 1999 aerial 
photographs shows that chaparral types have 
invaded meadows and grassy openings due to the 
suppression of fire in the area.  Conversely, conifers 
have made significant advances on patches of 
chaparral when using the 55-year photo comparison.  
In both situations, it is evident that individual plants 
have become larger and chaparral habitats in general 
have become more decadent 
 

Montane Riparian and Riverine 
 
Little is known about riverine and riparian habitats in 
the analysis area prior to the onset of activities such 
as livestock grazing, mining, road building, and 
timber harvesting that began in the early 1800s.  As 
described in the Forest Health Section, these habitat 
types historically occurred in the same general area 
as they do today, but riparian vegetation (grasses, 
sedges, forbs, young willows and alders) adjacent to 
streams was probably more abundant and vigorous 
due to the renewing effects of fire, flooding, grazing 
and activities of beavers.  Over the past several 
decades, there has been an increase of alder habitat 
that is older, larger, and more decadent, probably 
due to the effects of fire exclusion and the reduction 
in grazing (comparison of 1944 and 1999 aerial 
photographs).  There has also been an increase in 
encroachment of conifers in riparian areas.  
Overgrazing in the 1800 and 1900s may have 
successfully limited the encroachment of alders into 
streamside habitats, but eventually resulted in 
degradation of riparian habitats, including changes in 
species composition.  As mentioned in previous 
sections, mining, farming, ranching, and timber 
harvest had significant effects on the extent and 
condition of montane riparian and riverine habitats.    
 
Bald Eagle 
 
Historically, the nesting and foraging habitat along 
the Klamath River and its tributaries was probably 
similar in distribution to what it is today.  The historic 
anadromous fish runs would have provided a good 
food source and the old-growth forests near the river 
would have provided nesting habitat.  The amount of 
nesting habitat along the Klamath River, in lower 
Horse Creek, and in lower Middle Creek (large old-
growth pines) has been reduced in the last century 
through timber harvest and clearing (especially 
during the mining era as communities developed, 
sawmills were established, and roads were built 
along the River).  Bald eagles are commonly seen 
wintering along the Klamath River and it is likely that 
they wintered there in historic times.  Bald eagles 
currently are not known to nest along the Klamath 
River within the Horse Creek Watershed; the reasons 

for this have not been determined but may be related 
to the shape of the canyon, the lack of wide pools 
with slow water, or to the high number of osprey that 
are known to nest along the Klamath.  The 
territoriality of bald eagles and competing osprey may 
be a limiting factor for population density.  In addition 
pesticide contaminants, human disturbance and 
reduced salmon fisheries may impact the number of 
bald eagles along the Klamath River.  
 
Willow Flycatcher 
 
Willow flycatchers use extensive thickets of low, 
dense willows along the Klamath River and in wet 
meadows or near ponds.  It is expected that willow 
flycatchers were historically common in willow 
thickets along the Klamath River, in lower Horse 
Creek, in lower Middle Creek, and in montane 
meadows where willows occurred.  It is expected that 
numbers have declined since historic times due to 
habitat loss, grazing, fire exclusion which allowed 
conifers to encroach on meadows, and possibly 
cowbird parasitism.  Extensive mining in the 
watershed during the gold rush era altered riparian 
habitats considerably, especially wing dam, dredge, 
and hydraulic activities.  Hydraulic mines required 
vast systems of reservoirs, ditches, flumes, and 
pipelines and at one time altered many major 
tributaries, which flowed in the watershed area.  
Homesteading and clearing for agricultural purposes 
along the Klamath River and Horse Creek has also 
removed riparian willow habitat early in this century.  
 
Historic information on willow flycatcher numbers or 
pre-grazing habitat quality within the Horse Creek 
Analysis Area is practically non-existent.  
Comparison of aerial photographs from 1944 and 
1999 show little change in the amount of available 
habitat.  The only changes apparent on the 
photographs were increased encroachment of 
conifers into meadows and an apparent increase in 
size in alder patches.  Long-time permittees of 
allotments in the analysis area suggest that there has 
been a conversion from open grass/forb meadows to 
brush/alder thickets since the cessation of seasonal 
burning and reductions in number of permitted 
livestock (V. Van Sickle, pers. comm.). 
 
Western Pond Turtle 
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Documentation on historic western pond turtle 
populations or habitat quality does not exist for the 
Horse Creek Watershed.  There is mention in 
historical literature (refer to historical overview) that 
Indians included turtles as a food source.  It is 
expected that, prior to extensive mining and 
associated human populations, western pond turtles 
were common and abundant in the Klamath River.  
Alterations of aquatic habitats began with the advent 



of hydraulic mining in the 1850s.  These activities 
resulted in localized flooding, siltation, and some 
alteration of habitat in the Klamath River and its 
tributaries.  Fossil records of western pond turtles are 
known from Pleistocene deposits just outside the 
current range of the species, indicating that the 
distribution of the species was once more 
widespread. The current range of the western pond 
turtle is similar to its range prior to the arrival of 
European man on the west coast; however, the range 
has been fragmented by human activities.  In many 
areas, only isolated small groups or individuals 
remain within significant portions of the range 
(Holland 1991). 
 
Logging and cattle grazing, which began in support of 
the miners in the mid-1800s, also impacted aquatic 
habitats through increasing erosion, siltation and 
direct and indirect alteration of the habitat.  The most 
notable declines in western pond turtle populations 
have occurred outside of the analysis area, in lower 
elevation riparian habitats (such as warm shallow 
lakes, ponds, and riverine habitats) that have been 
converted to agricultural lands and urban 
developments. 
 
Foothill Yellow-legged Frog 
 
Little historic information exists for foothill yellow-
legged frogs.  Populations are thought to be declining 
from historic numbers.  Reference conditions for 
streams in the analysis area have been described 
above and are the same for frogs.  Bullfrogs have 
been implicated in declines in the Sierra foothills 
(CDFG, 1988). 
 
Cascades Frog 
Little historic information exists for cascade frogs.  
Populations are thought to be declining from historic 
numbers.  Reference conditions are similar to those 
described above for western pond turtles, foothill 
yellow-legged frogs, and willow flycatchers.    
 

Montane Meadow 
 
Montane meadows were historically similar in spatial 
location, but were larger than what is found today.  
Frequent lightning fires, and potentially Native 
American burning, may have contributed to the size 
of montane meadows and species composition.  
Conifer, alder and brush encroachment have reduced 
the size of meadow openings (based on comparison 
of 1944 and 1999 aerial photographs and anecdotal 
information from local residents).  Historic information 
from Forest Service grazing allotment files indicates 
that barren areas and sparsely vegetated meadows 
on the Siskiyou Crest, in the red fir zone, were once 
covered with native grasses and forbs adequate to 

feed large numbers of livestock (Horse Creek and 
Dry Lake Allotments Watershed Analysis, 1996).  
Heavy grazing by sheep and cattle in the mid to late 
1800s and early 1900s is expected to have changed 
the species composition and adversely affected soil 
fertility on the Siskiyou Crest (ibid.).     
 

Caves, Cliffs and Talus  
 
It is expected that there has been little change in 
these unique habitat features over time.  The spatial 
configuration for caves, cliffs and talus habitat is the 
same as it was historically, although there have been 
changes to adjacent vegetative communities and 
potentially to the microclimates surrounding these 
sites.  With the advent of hard rock mining, there has 
been an increase in mine tunnels and “cave-like” 
habitat since historic times.   
 
Peregrine Falcon  
 
Peregrine falcons are limited by suitable cliffs and 
ledges for nest sites.  There are no known peregrine 
eyries within the analysis area and no typical cliff 
habitat.  Large rock outcrops along the Siskiyou Crest 
may provide habitat but have not been surveyed, this 
type of habitat has not been altered since historic 
times.  Peregrine may forage in the analysis area; the 
amount and distribution of foraging habitats, including 
oak woodlands, riparian areas, conifer forest, and 
meadows, was probably similar to what currently 
exists in the analysis area.  Although habitat for 
peregrines has not changed appreciably, numbers of 
animals may be down from historic populations due 
to drastic declines in the last several decades from 
pesticide contamination.  Through recovery efforts, 
peregrine numbers are increasing.   
 
Bats 
 
Although little is known about the historical 
occurrence of bat species, it is reasonable to assume 
that they have always occurred within the analysis 
area.  Changes in harvest methods, the amount of 
timber harvest, and the effects of fire suppression 
over the last 50 years have likely affected bat 
populations in positive and negative ways.  Mining 
activities during the last century, where deep mine 
shafts were carved into hillsides, may have had 
beneficial effects on bat species by providing roosting 
habitat. 
 
Terrestrial Salamanders 
 
There is little or no historic information on Del Norte 
and Siskiyou Mountain Salamanders.  Recent 
surveys have suggested that these species' ranges 
are much broader than previously thought.  Within 
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The Gold Rush Era saw a dramatic decline in deer 
numbers due to high levels of unregulated market 
hunting to supply venison and hides for the mining 
camps.  From 1850 until about 1903, commercial 
deer hunting camps and market hunters operated 
throughout the State of California. 

the analysis area it is expected that the abundance 
and distribution of salamanders was historically 
similar to what exists now.  However, changes in 
forest structure may have affected local abundance, 
for example:  fire suppression activities have created 
more dense forest stands which may have lead to 
better conditions, an increase in abundance, and 
wider distribution locally (e.g. south slopes); 
conversely, forest practices, such as timber harvest, 
road building and mining, may have reduced suitable 
habitat in patches, leading to extirpation of small 
populations.  It stands to reason that salamanders 
were adapted to the historic fire regime and, due to 
fires occurring during the hot, dry time of year, they 
were below the surface and protected from flame and 
excessive heat.  The abundance and distribution of 
individual populations would have changed through 
time depending on the intensity and distribution of the 
fires. 

 
By 1892, when the first National Forests were 
established, most of the timber areas of California 
were being exploited, and tremendous areas had 
been slashed and burned.  In subsequent years, the 
clearings developed into brush fields, which 
supported many more deer than the original forest; 
hence the process of timber clearing, while it might 
have been enormously destructive of resources as a 
whole, was only temporarily deleterious to deer.  In 
addition, the elimination of unrestricted hunting, 
combined with increasingly effective enforcement, 
contributed substantially to the increase of deer first 
noticed in the period 1910 to 1920 (CDFG, 1993).  
Predator control apparently contributed to the rapid 
increase of deer in the period 1910-1930 and may 
have contributed to local overpopulation of deer in 
the 1950s (Longhurst et al., 1952).  By the 1960s and 
1970s deer numbers declined.  The current deer 
population trend is lower than it was from 1950 
through the early 1970s, but greater than most 
estimated historical levels prior to 1940.   

 
Wide-Ranging Species in the Analysis Area 

 
Deer 
 
Prior to settlement by European man (before the 
1700s), deer in California appear to have been 
abundant, but less so than in modern times because 
of the lack of large-scale habitat disturbance (wildfire, 
clear cutting).  Deer are well known to be a "seral" 
species that thrive on disturbed (early successional) 
habitat dominated by shrubs and herbaceous plant 
species that are succulent and nutritious (Leopold, 
1950).  Deer are less abundant in densely forested 
areas. 

 
Domestic livestock were brought to northern 
California over 150 years ago.  Miners and 
homesteaders raised livestock to supply food for local 
residents and for transportation.  As the Scott Valley 
area became settled and ranches were established, 
cattle and sheep were moved into the adjacent 
mountains to forage.  In the early 1900s, grazing was 
largely unregulated and livestock numbers were as 
much as five times higher than what is currently 
permitted on the Forest today.  The longer grazing 
seasons of February through December allowed 
animals to graze plants in the more phenologically 
sensitive times of early summer and early winter.  
The continued high use of the mountain rangelands 
created degraded conditions in some areas; forage 
production was reduced.  The land affected by 
grazing today is a much smaller portion of the 
watershed.   

 
Before the arrival of European man, the Shasta 
Indians occupied the area in which the Klamath deer 
herd occurs.  These Native Americans utilized deer 
extensively for food, clothing, and utensils.  
According to Indian history, the Marble Mountains 
abounded in deer, elk, and bear (CDFG, 1989).  
 
The descriptions of early 1800s explorers and settlers 
provide the closest estimate of what deer and other 
wildlife populations may have been like before 
European settlers.  From these accounts, it appears 
that deer were originally numerous in the coastal 
mountains from San Diego to the Klamath River in 
foothills and valleys, but were apparently scarce in 
the dense forests in the northwest.   

 
The historical effects of livestock grazing may have 
ultimately increased the numbers of deer in the State, 
as perennial grasslands were converted to a diverse 
array of shrub or annual grass/forb types.  Many of 
the shrubs and other plant species that invaded or 
increased on disturbed rangeland were more 
palatable and digestible for deer than were the 
perennial forage species (Wallmo 1981).  In addition, 
seasonal burning of the range maintained early seral 
or open conditions in many areas of the watershed.     

 
Jedediah Smith traveled over much of California in 
1827-1828.  He indicated that deer were abundant 
along the Trinity and Klamath Rivers, but when his 
party explored the mountains north of the Klamath, 
they saw no deer. 
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Elk 
 
Elk are grazers that move up and down the slope, 
depending on the season.  Historically, the more 
open oak woodlands and conifer forests with grassy 
understories provided excellent elk habitat.  Native 
Americans utilized elk extensively for food, clothing, 
and utensils.  Roosevelt elk were once abundant in 
the Klamath Mountains, but were extirpated at the 
turn of the century due to high levels of unregulated 
market hunting and habitat loss. 
 
Elk became a major food source for thousands of 
immigrants moving into the gold fields of the Salmon 
Mountains (Klamath Mountains) after 1850.  
Accounts of meat hunting by the miners are 
numerous.  The demand for meat brought such high 
prices that many miners abandoned their claims to 
make a good living market hunting.  The effect of 
such uninhibited shooting decreased elk numbers in 
many areas.  Market hunting prospered for over half 
a century.  Records show hide, meat, and jerky 
camps existed in Happy Camp and Cecilville from 
1850 to about 1903.  
 
Extensive cattle, sheep, horse and mule grazing in 
the analysis area in the late 1800s and early 1900s 
may have had negative effects on elk in the area.  Elk 
and livestock compete for the same forage; 
competition is known to be especially critical when 
rangeland conditions are poor (Chapman and 
Feldhamer, Eds. 1982).  Often, the reason for range 
deterioration is heavy livestock grazing, such as took 
place in the analysis area in the late 1800s.  
Competition for forage may have been a factor in the 
decline of elk populations in the area.   
 
The Forest began a reintroduction program on the 
Happy Camp and Oak Knoll Districts in the 1980s in 
cooperation with the California Department of Fish & 
Game.  The populations in Elk Creek (west of the 
analysis area) and Horse Creek have grown steadily 
through successful reproduction and immigration of 
elk from herds in the Applegate drainage in Oregon 
and in Hilt, California.   
 

Special Interest Plant Species 
 
Clustered Lady’s Slipper Orchid, Mountain Lady’s 
Slipper Orchid, and Pacific Fuzzwort 
 
For the clustered lady’s slipper orchid, mountain 
lady’s slipper orchid, and Pacific fuzzwort, reference 
conditions are difficult to determine.  In some areas, 
species habitat has been reduced by large timber 
harvest operations and stand-replacing catastrophic 
fires, magnified by years of fire suppression.  In other 
areas, fire suppression and cessation of Native 

American burning has resulted in maturation of 
younger stands, creating closed-canopy forests that 
may have created additional favorable habitat.  
Overall, habitat for these species was likely more 
abundant prior to the advent of commercial logging in 
the 1940s. 
 
Henderson’s Horkelia  
 
Reference conditions for Howell’s horkelia are likely 
to have been considerably better prior to the 
construction of roads along the Siskiyou Crest, and 
the over-grazing of the 1800’s that occurred on the 
sensitive soils on which this species occurs.  It is 
unknown if there were more populations of this 
species within the analysis area, but the one known 
population at Dry Lake is bisected by a road that was 
most likely constructed through the population. 
 
Howell’s Lousewort and American Sawwort 
 
Reference conditions prior to European influence are 
difficult to determine for these species of concern.  
Based on the current site occupancy, reference 
habitat conditions were most likely very similar for 
Howell’s lousewort and for the American sawwort.  
The habitat conditions for these species (high-
elevation forest openings and wet meadows) have 
been altered very little since the introduction of 
European influence.  Within the analysis area, the 
habitat is found within an unroaded area that has had 
very little impact.  The over-grazing of the Siskiyou 
Crest that occurred during the 1800’s may have 
degraded some habitat, but it appears to have 
recovered within the analysis area.  The rarity of 
these species is primarily a reflection of the natural 
rarity of the habitat, and not the result of man-caused 
impacts. 
 

Botanical Special Interest Areas 
 
White Mtn. Botanical Special Interest Area 
 
White Mtn. Botanical Special Interest Area (SIA) has 
most likely not changed since the introduction of 
European influence.  The area is located within an 
unroaded portion of the Siskiyou Crest and the 
subalpine flora has probably not been affected by 
grazing.  The wet meadows within the SIA appear to 
have not been impacted by grazing significantly. 
 
Horse Creek Botanical Special Interest Area  
 
Reference conditions for the Horse Creek SIA are 
difficult to determine.  The area occurs along a wide 
portion of low-gradient floodplain that has probably 
been subject to repeated flood events in the past.  
These naturally occurring events have created a 
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vegetation type that is in constant flux.  The area is 
currently occupied by later seral conifer and riparian 
hardwood stands, but at one time may have been 
occupied by early seral stands.  The only man-
caused change to this area is a road that was built 
along the creek.  The natural processes that maintain 
this dynamic riparian forest are probably unchanged 
from reference conditions. 

Squarrose Knapweed 
 
The infestation of squarrose knapweed started at the 
Jesse Knight silo, about 3 miles west of Eureka, 
Utah.  In 1954 the infestation covered a few hundred 
acres over a 5-square-mile area.  From that 
introduction, knapweed has spread over much of the 
western United States.   
  
Yellow Starthistle Key Question #2 – How were exotic species 

introduced and spread in the Analysis Area?  
Yellow starthistle was introduced from southern 
Europe and the Mediterranean region in the mid-
1800s, it is a serious rangeland weed throughout the 
western United States. 

 
Bullfrogs 
 
Native to the eastern United States, the bullfrog was 
introduced into California several times early in the 
20th century.  They are now common and widespread 
in the State.   

 
Problems with invasive plants have increased 
dramatically in recent decades, due in part to 
increasing use of public lands.  Greater disturbance 
of the land (agriculture, grazing, timber harvest, road 
building, and human access from roads) encourages 
the introduction, establishment, and spread of 
invasive plants.  The high road density in the Horse 
Creek Analysis Area (on average greater than 4 
miles per square mile) contributes to the 
establishment and spread of invasive plants.   

      
Opossums 
 
First introduced in San Jose, California in 1910, 
opossums now occur widely in cultivated areas at 
lower elevations (Jameson and Peeters, 1988).   The 
occurrence of opossums in the Klamath River region 
is probably fairly recent (last several decades) based 
on increasing number of sightings over the years.     

 

Roads  
Dyer's Woad  
 

Key Question #1 - Why and how was the road 
system developed? 

Dyer's woad (Marlahan mustard) is a noxious weed 
that was likely introduced into the area in the first half 
of the 1900s.  It was first introduced into the United 
States during the Colonial period in Virginia where it 
was cultivated as a blue dye (Farrah 1987).  Near the 
beginning of the 20th century it arrived in northern 
California in contaminated alfalfa seed.  

 
Pre 1930 

 
Prior to inception of the Federal Aid Road Act in 
1916, the Federal Highway Act in 1921, the Forest 
Road Development Program in 1925, and the Works 
Progress Administration, the normal method of travel 
in the analysis area was by foot, mule, or horse over 
early historic trails with a few rough wagon roads.  
The transportation system in the landscape has 
developed over the years primarily in association with 
resource development and/or extraction.   

 
Scotch Broom 
 
Scotch broom, a native to Europe and Asia, was 
probably introduced into the analysis area in the later 
1800’s or early 1900’s.  The shrub produces fragrant 
bright yellow flowers, and it was originally brought 
into the United States as a landscaping plant.  Within 
the analysis area, many sites along the main stem of 
Horse Creek, Middle Creek, and the Klamath River 
were homesteaded, and Scotch broom was a 
common landscaping plant that was brought into the 
area with the settlers.  It has subsequently spread 
along roadsides within the analysis area. 

 
When the Klamath Forest Reserve was established 
in May of 1905, transportation in the western half of 
Siskiyou County was primitive, with roads established 
only to Happy Camp on the Klamath River and to 
Forks of Salmon on the Salmon River.  Travel was by 
horse drawn wheeled vehicles or horseback.  Early 
road construction followed old trail alignments and 
centered around providing access for workers and 
equipment to mines.  In 1916 under the Federal Aid 
Road Act work began on the Klamath River Highway 
and in 1923 the highway was complete.  All districts 
could be visited by automobile and the area opened 

 
Scotch Thistle 
 
Scotch thistle is a native of Eurasia and the 
Mediterranean.  It is now sparsely naturalized over 
much of the United States.  
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to tourism.  In 1925 the Forest Road Development 
fund financed the start of the Horse Creek and Oak 
Knoll – Dry Lake Road projects.  
 

1930-1950 
 
Road development continued in this era with the 
CCC taking the lead.  The primary objective was 
developing a transportation system to meet the 
requirements for adequate fire protection.   
 
In 1935 a Klamath Transportation study was 
developed.  The primary objective was to enhance 
the fire protection in Forest Service Region 5.  In 
1942 emphasis was redirected to mineral access 
roads in support of war related activities. 
 

1950-Present 
 
Most of the remaining roads in the area were 
constructed to access timber harvest beginning in the 
late 1950's.  In 1984 the Condrey Mountain area 
(3100 acres) became Released Roadless. Maps and 
information can be found in the Klamath Forest Plan. 
Examination of early Klamath Forest Maps (1911 - 
present) shows the progression of road building 
within the analysis area.   

Human Uses 
 

Key Question #1 - What were the prehistoric and 
historic human uses in the analysis area? 
 
For a description of the prehistoric and historic 
human uses of the analysis area, see the Historic 
Overview write-up at the beginning of this Step. As a 
supplement to the write-up, additional detail on 
commercial timber harvest is described below. 
 

Commercial Timber Harvest 
 
Commercial timber harvest on National Forest lands 
has occurred in the watershed since the 1900s, with 
single tree selection being the primary silvicultural 

prescription (personal communication Varak, 2001). 
Regeneration cutting was used intensively in the 
watershed starting in the 1950’s. Regeneration 
cutting requires re-planting and is mapped and 
tracked in our silvicultural database.  However single 
tree selection does not require replanting and has  
not tracked. Between our mapping discrepancy and 
the loss of records, an accurate estimate of total 
acres harvested cannot be given.  
 
Using the acres of plantations as a proxy for harvest 
acres, a minimum total of 6,210 acres (16%) of the 
analysis area has had some level of timber harvest. 
(The highest level of harvest occurred in the 1980-
1989 decade, which includes the catastrophic fires of 
1987 (Ft. Copper). The 1990s had the second 
highest harvest level and included completing the 
salvage logging from the 1987 fires. For the locations 
of areas harvested, see Figure 4–3 Timber Harvest  
By Decade, contained in the Map Packet located at 
the end of this document. 
 
The acres harvested by decade are identified in 
Table 4-2 Acres of Plantations by Decade. 
 
Table 4 – 2. Acres of Plantations by Decade. 

Decade
Acres of 

Plant-
ations 

 

% of Total 
Plantation 

Acres 

% of Total NF 
Lands in  

Analysis Area

1990-
Present 1,650 24 2 

1980-
1989 2,550 48 4 

1970-
1979 1,560 7 <1 

1960-
1969 140 18 1 

1950-
1959 310 3 <1 

TOTAL 6,210 100 16 
* Source: Forest Plan Managed Stands Layer & 
Stand Record System Database 
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Chapter 5 – Interpretation 
 

 
This chapter compares current conditions (also 
referred to as the existing situation) with historical 
conditions of specific landscape elements or features 
and explains significant similarities or differences and 
their causes.  Causes can be either natural or 
human-caused or a combination of both. Future 
trends projected five to ten years out are also 
discussed.  Issue-specific desired conditions based 
on Forest Plan guidance and landscape 
characteristics are discussed. These provide a basis 
for the recommendations of Chapter 6. 
 
Chapter 5 begins with a brief outline of planning 
direction as it applies to the Horse Creek Analysis 
Area.  A brief overview of management areas and 
their corresponding goals and objectives is included 
with the planning direction.  Answers to the key 
questions for this chapter follow. 
 

Planning Direction 
 
The planning direction for determining desired 
conditions is derived from all appropriate laws and 
administrative direction, including the Record of 
Decision for Amendments to the Forest Service and 
Bureau of Land Management Planning Documents 
Within the Range of the Northern Spotted Owl and 
attached Standards and Guidelines for Management 
of Habitat for Late-Successional and Old-Growth 
Forest Related Species Within the Range of the 
Northern Spotted Owl (USDA, 1994a), which 
established a system of Late-Successional Reserves 
(LSRs) to provide habitat and connectivity for late-
seral dependent wildlife species and the Aquatic 
Conservation Strategy (ACS) to restore and maintain 
the ecological health of watersheds and aquatic 
ecosystems.  The ACS includes establishment and 
management of Riparian Reserves and Key 
Watersheds, completion of watershed analyses, and 
watershed restoration.   
 
The Klamath National Forest Land and Resource 
Management Plan (Forest Plan; USDA, 1995) 
incorporated all current management direction.  The 
Forest Plan allocates lands for specific management 
objectives as provided by law, policy, and direction; 
identifies desired conditions; and provides standards 
and guidelines for the management of National 
Forest System lands.  This ecosystem analysis 
incorporates and relies on the Forest Plan.  A brief 
summary of Forest Plan Management Areas found 
within the Horse Creek Analysis Area follows.  The 
allocation of land into Management Areas provides a 

basis for the desired conditions presented by issue 
later in this chapter. See the Forest Plan for a more 
detailed description of the Standards and Guidelines 
applicable within individual Management Areas.  
 
The seven Forest Plan Management Areas found on 
the National Forest System lands within the analysis 
area are: Special Habitat - Late-Successional 
Reserves (LSRs), Special Interest Areas (SIAs), 
Riparian Reserve, Retention Visual Quality Objective 
(VQO), Recreational River, Partial Retention VQO, 
and General Forest.  See Figure 1-2 Forest Plan 
Management Areas, contained in the Map Packet at 
the end of this document, for their locations.  Table 5-
1 Forest Plan Management Area Acreage, displays 
the acreage of each Management Area and the 
percentage of National Forest System lands. 
 
Table 5-1.  Forest Plan Management Area 
Acreage. 

Management Area Acreage 1/ % NF Lands 
 LSRs 20,776 55 
 Special Interest Areas 109 <1 
 Riparian Reserve 4,565 12 
 Retention VQO 1,107 3 
 Recreational River 189 <1 
 Partial Retention VQO 6,899 18 
 General Forest 4,171 11 
 TOTAL 37,816 100 
1/ Forest Plan estimates updated with revised Riparian Reserve 
acreages.  Private lands (32,120 acres) are not included. 
 
Late-Successional Reserves (LSRs)  
 
LSRs occupy more land than any other Management 
Area within the analysis area (55% of National Forest 
System lands).  The goal of LSR areas is to provide 
habitat over the long-term for late-seral dependent 
wildlife and other terrestrial species listed as 
Threatened or Endangered under the Endangered 
Species Act. Portions of the Johnny O’Neil (LSR 354) 
and Collins Baldy (LSR 355) LSRs are within the 
analysis area and six 100-acre LSRs are located in 
the area between the two large LSRs.  Lands 
included lands are located along the western and 
northwestern boundary of the analysis area: along 
Johnny O’Neil Ridge from Hamburg Gulch north to 
the Siskiyou Crest, over to Reeves Ranch, and down 
to Rainy Saddle.  Also included are the checkerboard 
lands south of the Klamath River, including Lime 
Gulch, Collins and Kinsman Creeks.   
 
Riparian Reserves 
 
Riparian Reserves are for the protection of aquatic 
dependent species and to provide late-seral 
connectivity between LSRs.  Riparian Reserves 
generally include an aquatic ecosystem and adjacent 
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upland areas that may directly affect it. They can also 
include unstable and potentially unstable areas that 
are not associated with a riparian area.  Riparian 
Reserve acreage is approximated for this analysis as 
described in Chapter 3 and Chapter 5 Riparian 
Reserves.  Riparian Reserve acreage within LSRs is 
not included in Table 5-1.  Riparian Reserve 
boundaries on the ground are to be determined 
during project development, analysis, or 
implementation, and may further refine the mapping 
done for this analysis.  Riparian Reserve Standards 
and Guidelines do not apply to private lands. 
 
Recreational River 
 
The Klamath River is a designated component of the 
National Wild and Scenic River system.  The 
boundaries of the Wild and Scenic River corridor 
were established in the Forest Plan.  Their boundary 
they typically runs ¼  mile on each side of the river 
(see Appendix J of the Forest Plan for legal 
descriptions).  In the Recreational River management 
area, the river area may be developed for the full 
range of agricultural or forestry practices,  show 
evidence of past and ongoing timber harvest or 
include some residential, commercial, or similar 
development.   
 
Retention VQO 
 
The Retention VQO Management Area provides 
attractive scenery by maintaining natural or natural 
appearing conditions.  The Retention VQO areas are 
found along Highway 96 and the Siskiyou Crest. The 
Retention VQO has timber harvest expectations and 
scheduled yields.  Timber output is expected to be 
low because of the visual considerations. It is 
modeled in the Forest Plan at five percent of standing 
volume per decade. 
 
Partial Retention VQO 
 
The Partial Retention VQO Management Area is 
intended to provide an attractive landscape where 
management activities remain visually subordinate to 
the natural character of the landscape. Partial 
Retention has timber harvest expectations and 
scheduled yields.  Timber outputs are considered 
moderate for the Partial Retention areas and is 
modeled in the Forest Plan at approximately 16% of 
the standing timber volume harvested per decade.   
 
General Forest 
 
The General Forest Management Areas are areas 
where timber outputs are a high priority. General 
Forest lands are found scattered in the eastern half of 
the analysis area north of the Klamath River. Timber 

outputs are considered moderate for the General 
Forest areas, and is modeled in the Forest Plan at 
approximately 16% of the standing timber volume 
harvested per decade.  General Forest areas have 
the less restrictive VQOs of either Modification or 
Maximum Modification.   
 
Special Interest Areas (SIAs) 
 
The analysis area contains three SIAs.  SIA's are 
sites designated for recreation experiences where 
education and interpretation of unique or special 
natural resource values are emphasized.  The Horse 
Creek SIA was established to highlight the botanical 
values of old growth riparian vegetation. The White 
Mountain SIA was established to highlight the only 
population of American sawwort (Sausseria 
americana) in California. The Condrey Mountain 
Blueschist SIA was established to highlight an 
example of rock formed at very high temperature and 
pressure in the Klamath Mountains. Both the Horse 
Creek and White Mountain SIAs do not show on 
Figure 1-2 because they are masked by the LSR 
(refer to Figure 6-5 for SIA locations). 
 

 
Additional Management Direction 
 
There are two more areas of special management 
consideration in the analysis area in addition to the 
Management Areas allocated by the Forest Plan: 
Critical Habitat Units (CHUs) for the northern spotted 
owl, and a Released Roadless Area.  These areas 
occur within the Management Areas allocated by the 
Forest Plan.  Specific Management direction for 
these areas must be considered in addition to the 
standards and guidelines that apply to the overlaying 
Management Areas. 
 
Critical Habitat Units (CHUs) 
The Fish and Wildlife Service established Critical 
Habitat Units for long-term protection of habitat for 
the northern spotted owl prior to the establishment of 
LSRs.  Most of the CHU areas have been 
incorporated into LSRs, but small portions extend 
outside of LSRs into other Management Areas where 

TABLE 5-2. Special Interest Area (SIA) Acreage 
and Feature 

SIA Area 
Acres Feature/Significance 

Horse Creek 
Botanical Area 

200 Old growth riparian 
vegetation 

White Mountain 
Botanical Area 

100 Only population of 
Sausseria americana 
known in California 

Condrey Mtn 
Blueschist 
Geologic Area 

500 Example of rock formed 
at very high temperature 
and pressure 
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the objectives may appear to conflict.  Management 
implications of CHUs will be discussed in more detail 
under the Terrestrial Wildlife issue.   
 
Released Roadless Area 
A portion of the Condrey Mountain Released 
Roadless Area lies within the Horse Creek Analysis 
Area. It comprises 2,930 acres and lies entirely within 
the Johnny O’Neil LSR.  With the passage of the 
Released Roadless Area rule (January, 2001) road 
construction and timber harvest are limited in 
inventoried roadless areas. This policy was recently 
upheld by the Bush Administration. 
 

Hillslope Processes 

Key Question#1 - What changes are there 
between current and reference/historical runoff 
and erosion rates and what is the cause of these 
changes? 

Changes between reference/historic and current 
watershed conditions are best described in general, 
qualitative terms, as little quantitative data exists 
before fifty years ago.  It is assumed that watershed 
impacts were, and are, proportional to amounts of 
ground-disturbing activities.  Beginning in the late 
1800s and through the 1900s humans modified the  
Horse project area landscape with mining, roads, 
timber harvest units, and recreation facilities.  The 
ecological regime was also modified by fire 
suppression, which changed the character of the 
vegetation. 
 
The only way to estimate watershed conditions in the 

past is through older aerial photographs and geologic 
investigations.  Pre-historically, natural landslides and 
floods occurred primarily in response to severe 
rainstorms.  It is assumed then, based on hill slope 
conditions that the pre-historic rate of sediment 
production was much less than the modern rate.  
This interpretation is based on several assumptions:  

 
The first assumption:  Prior to the construction of 
Forest Service and County roads, sediment was not 
generated from road surface erosion, fill-failures, and 
road stream crossings to the same magnitude as the 
present day.  See Table 5-3 for the miles of roads in 
each sub-watershed. 
 
The second assumption:  Prior to suppression of 
wildfire, fires burned with less intensity, resulting in 
fewer post-fire landslides and erosion problems.  The 
primary reason for increased erosion after wildfire is 
the loss of ground cover in severely burned areas.  
To a certain extent, this can be mitigated, naturally by 
needle cast, or by Burn Area Emergency 
Rehabilitation (BAER) measures designed to restore 
groundcover.  See Table 5-4 for the percent of each 
sub-watershed with moderate and high timber 
mortality. 
 
Table 5-4. Fire Starts 

Timber Mortality 
(% Of Watershed) Watersheds Acres Fire 

Starts Mod High 
Upper Horse 11383 54 5% 10 - 12% 
Lower Horse 10375 50 40 – 50% 20% 
Middle Creek  8030 50 10% 25-35% 

Buckhorn 9153 50 10 – 15% 10 – 12% 
Kohl/Dona 8452 35 1 – 2% 25% 

Doggett 7727 44 5 – 10% 10 – 12% 
Collins/Lime 7191 48 5 – 10% 40 – 45% 

 
The third assumption is that prior to timber harvest, 
sediment was not generated from surface erosion or 
landslides in harvest units.  See Table 5-5 for the 

timber acreage harvested 
within each sub-watershed. 
 

Table 5-3.  Road Miles 

Watersheds Acres System FS 
Unclass Private County State Road 

Density*

Upper Horse 11383 48.92 3.7 3.11 0 0 3.13 
Lower Horse 10375 52.59 6.57 6.76 2.05 0 4.07 
Middle Creek  8030 38.18 4.22 27.88 0.19 0 5.60 

Buckhorn 9153 41.1 5.82 15.77 0.2 0 4.38 
Kohl/Dona 8452 20.72 0.25 12.68 0 3.55 2.55 

Doggett 7727 26.65 0.76 41.09 0 0.07 5.67 
Blue Heron 6372 13.13 0.53 8.32 0 4.35 2.21 

Collins/Lime 7191 28.21 0.6 9.05 2.48 3.34 3.37 
Quigley 6236 9.8 0 3.11 0.05 5.56 1.32 

Total 74919 279.3 22.45 127.77 4.97 16.87 3.67 
*Miles of road per Mile2 of Sub-watershed Area. 
Road density does not include State or County roads. 
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 Early mining had an occasional intense effect on 
channel and hill slope conditions.  Intense mining 
activity occurred in virtually every sub-watershed in 
the project area from the 1850s to the early 1900s.  
Both lode and placer claims were worked including 
hydraulic operations and extensive dredging.  The 
portion of Horse Creek, from the confluence with the 
Klamath River up to almost Fish Gulch was dredged, 
most recently in 1938. In addition, several large 
rainstorms occurred in the late 1800s.  These storms 
were probably equivalent to, or slightly larger than the 
December 1964 flood. 
                               
The effect on hill slope condition was probably less 
severe than it was on channel condition.  The slopes 
that were timber harvested have largely regenerated; 
however, most hydraulic pits remain devoid of 
vegetation today. 
 
Extensive development of Forestlands for timber 
harvest did not occur until the early 1960s.  New 
roads were constructed into previously undeveloped 
areas and the first timber sales with large clear cuts 
were harvested.  Shortly afterwards, the flood of 
December 1964 occurred.  Many of the roads were 
built to a highway standard that did not allow water to 
disperse off the road surface, and many large clear 
cut areas had just recently been harvested or burned.  
The 1964 storms had a severe damaging effect on 
these roads and harvest units.   
 

Key Question #2 - What are the 
hydrologic/erosional concerns in the analysis 
area and in each sub watershed?   

 
There are two important modes of sediment 
production:  1) chronic sediment production, the fine 
sediment produced from exposed soil surfaces during 
runoff-producing rainfall.  Exposed surfaces can be 
natural, road surfaces, or the result of timber harvest 
or fire; and 2) episodic sediment production, the 
sediment produced under intense rainfall resulting 
from natural and management-related landslides.  
 
Chronic sediment production occurs every year, 
when and where runoff occurs on recently disturbed 

soil.  Runoff occurs when and where the precipitation 
rate (or melt rate in the case of snow) exceeds the 
infiltration rate of the soil.  Soil particles detached by 
abrasion of dry soil, disturbance of saturated soil, and 
ripping are carried by overland flow.  Some overland 
flow arrives at stream courses or drainage ditches 
leading to stream courses.  Burned surfaces produce 
ash, fine organic material, and soil particles.  Local 
areas may experience runoff-producing precipitation 
during summer thunderstorms, but most fine 
sediment is produced by runoff of wet-season storms.  
Once loose particles have been removed by early 
runoff, the rate of fine sediment production declines.  
Without continuous disturbance of soil surfaces, fine 
sediment production carried by runoff would decline 
noticeably.   
 
Chronic fine sediment production is a concern where 
sediment charged stream waters infiltrate gravels in 
stream channels, depositing sediment in spawning 
gravels in slower flow areas.  This process interferes 
with respiration of salmonid eggs in the streambed as 
well as other biological processes in other aquatic 
species 
 
Road surfaces are the major controllable source of 
chronic sediment production.  The primary 
management-related component of chronic sediment 
originates from erosion of abraded, dry road 
surfaces; ditch erosion and wet weather use and 
disturbance of roads.  Chronic fine sediment 
production from roads is controllable by surfacing 
roads with aggregate and control of road use during 
the times that the road surface is susceptible to 
abrasion and wet-weather disturbance.  See Table 5-
6 for the Universal Soil Loss Equation (USLE) values 
for each sub-watershed. 
 
Table 5-6.  Universal Soil Loss Equation (USLE) Index 
Scores  

Watersheds Acres 

Back-
ground 
Sedi-
ment 

Roads 
Sed. 

Roads
% of 
Back-

ground 

Upper Horse 11383 210.63 
1304.3

9 619 
Lower Horse 10375 118.16 983.83 833 

Middle  8030 89.09 936.24 1051 
Buckhorn 9153 95.98 761.28 793 

Kohl/Dona 8452 71.01 613.35 864 
Doggett 7727 67.63 594.25 879 

Blue Heron 6372 68.7 315.69 460 
Collins/Lime 7191 53.48 397.27 743 

Quigley 6236 31.25 151.2 484 
     

Episodic sediment production occurs less frequently, 
about 5% probability in a year (a twenty year event), 
with more intense rainfall (10 or more inches of rain 

Table 5-5.  Acres Timber Harvest on Public Land 
Watersheds Acres Harvest 
Upper Horse 11383 1456 
Lower Horse 10375 2104 
Middle Creek  8030 1082 

Buckhorn 9153 1471 
Kohl/Dona 8452 543 

Doggett 7727 740 
Blue Heron 6372 464 

Collins/Lime 7191 474 
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in 10 or less days for mid-winter).  Episodic sediment 
production may also occur under intense precipitation 
of summer thunderstorms.  Natural and road-related 
landslides, road-associated fill and cut failures, and 
road/stream crossing failures are the common 
sources of episodic sediment production. 
 
Natural landslides that contribute to episodic 
sediment production include large, active earth flow 
landslides of the dormant landslide and residual soil 
terrane and debris slides of shallow soil mantle that 
occur in all of the geomorphic terranes.   
 
The primary management-related component of 
episodic sediment originates from road-associated 
landslides, road-associated fill and cut failures, and 
road/stream crossing failures.  According to "The 
Flood of 1997: Klamath National Forest" (de la 
Fuente et al. 1998), 83% of flood damage sites 
resulting from the January, 1997 flood were the result 
of these three sources of episodic sediment.  See 
Table 5-7 for the mass wasting indices for each sub-
watershed. 
 
Table 5 -7.  Mass Wasting Index Scores 

Watersheds Acres Bkgrnd 
Yds3/Ac 

Current 
Yds3/Ac 

Rds % 
Bckgrnd

Upper Horse 11383 3.202 7.476 132 
Lower Horse 10375 3.18 7.498 122 

Middle 8030 3.283 9.816 200 
Buckhorn 9153 4.568 10.293 118 

Kohl/Dona 8452 3.365 9.051 165 
Doggett 7727 4.035 10.27 149 

Blue Heron 6372 2.472 5.32 112 
Collins/Lime 7191 2.138 5.224 144 

Quigley 6236 4.035 5.046 115 
 
Road-related landslides account for about 18% of 
road damage sites from the 1997 flood.  Roads 
through, or immediately adjacent to, active landslides 
pose the greatest risk to large volumes of episodic 
sediment delivery.  Areas of toe zone, inner gorge, 
and dissected granitics have high potential of 
producing road-related earthflows.  Some landslides 
can be small in size and easily handled by routine 
road maintenance.  However, most are significantly 
large failures that are difficult or financially unfeasible 
to repair.  In some cases the failure is slow and not 
readily or immediately apparent.    
 
Road fill failures account for about 14% of the road 
damage sites as reported in the flood damage study.  
Numerous failures of the road cut face and natural 
foundation of the fill are observed in unconsolidated 
inner gorges and toe zones.  Many fill failures are 
called wash outs or blowouts due to the erosive 
action of flowing water on poorly compacted fills.  Fill 
failures can also result in mudflow landslides, which 

are often very destructive for a long distance down 
stream. 
 
Most significantly, road/stream crossing failures 
account for about 51% of the road damage sites.  In 
this count are all damage sites at stream crossings, 
regardless of cause, including culvert failures, 
landslides, and soil saturation.  Many culverts were 
unable to pass the high volume of water and debris 
during the flood.  Portions of roads and adjacent hill 
slopes were severely eroded, as culverts plugged or 
were overtopped. Streams were routed across or 
down roads and down slopes not capable of handling 
the large amount of flow.  See Table 5-8 for the 
number of streams with four or more stream 
crossings for each sub-watershed. 
 
Table 5 -8.  Channels with Multiple Crossings 

Watersheds Acres 
Streams 
with 4+ 

Crossings 

Concern 
Level 

Upper Horse 11383 11 Mod/High 
Lower Horse 10375 3 Low  

Middle 8030 19 High  
Buckhorn 9153 14 High  

Kohl/Dona 8452 10  Mod/High 
Doggett 7727 17 High 

Collins/Lime 7191 0 Low  
 
Episodic sediment production of rare, intense storms 
produces large amounts of sediment to streams, 
resulting in significant changes in channel form, 
channel location, and disturbance of floodplain 
vegetation.  Transport of such large influxes of 
sediment continues at an elevated rate for ten years 
after the original flood.  During this time, the channel 
bed remains relatively unstable.  Channel wandering 
and channel bank erosion occurs as flows find a way 
around deposits of coarse sediment.  Movement of 
the unstable substrate can result in loss of 
developing fish eggs and sub gravel embryos.  
 
Episodic sediment production is most effectively 
controlled by avoidance of construction in unstable 
terrane, site-specific mechanical stabilization 
measures, and control of drainage.  There are only a 
few feasible opportunities to stabilize natural earth 
flow landslides, as most are too large and complex 
for reasonable fixes.  There are, however, many 
opportunities to reduce the destabilizing effects of 
roads on earth flow landslides, toe zones, and stream 
crossings. 
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Key Question #2a - What management strategies 
should be used to minimize impacts from human 
activities? 

 
One of the best approaches to managing unstable 
ground, which are areas where large road-related 
earthflows are most likely to occur, is avoidance.  
High maintenance road segments in toe zone, 
unconsolidated inner gorge, and dissected granitics 
are good candidates for road decommissioning.  
Earthflows may continue to move, but suspending 
activities that keep the road open will often result in 
significant abatement of landslide processes.  If a 
road on unstable terrane must be kept open, then 
road-aggravated damage by active earthflows can be 
reduced by minimizing the size of cuts and fills and 
avoiding disturbance of both surface and subsurface 
natural drainage patterns. 
 
There are several techniques effective in preventing 
fill failure.  Many local roads were constructed without 
controlled compaction.  Achieving maximum 
compaction in construction of fills and repair of fill 
failures is key to preventing a subsequent failure at 
the same site.  Soil moisture in the fill must be within 
a narrow range to achieve optimum compaction.  
Well-compacted soil has fewer and smaller voids, so 
it absorbs less water and remains stronger when 
inundated.  By controlling soil compaction and soil 
moisture the possibility of fill failure can be 
minimized.  Increased soil density can significantly 
improve the stability of road fills.  Mechanical 
reinforcement of fill (such as layered geo-textile) and 
surface and subsurface drainage also serve to 
improve the strength of fills.  This is an effective 
technique in situations where location of the road or 
soil properties makes good compaction difficult.  
Improvement in soil strength from good compaction, 
mechanical reinforcement, and drainage can prevent 
and/or reduce, damage by flowing water, such as by 
culvert failure. 
 
In some cases structural repairs of fill failures, 
especially on unstable ground, toe zone, 
unconsolidated inner gorge, and dissected granitics, 
can be effective when a competent local foundation 
can be achieved.  Over-excavating the foundation to 
competent material may stabilize foundation failures.  
Without achieving a competent foundation, repairs 
often won't survive subsequent flood events, failing in 
much the same way as before.  Cut failures on 
unstable ground can often be stabilized with a 
drained reinforced earth buttress behind the cut.  An 
inventory to identify low-density fills, fills constructed 
of non-cohesive soil (decomposed granite) or other 
unsuitable material, and sites where surface or 
subsurface drainage threatens stability is needed to 

develop an effective watershed restoration program 
that reduces episodic sediment delivery. 
 
There are also some techniques effective in reducing 
the risk of road/stream crossing failure.  The standard 
design practice when most Forest roads were built 
included specifications for stream crossings to 
withstand 20-year floods.  These crossings are at risk 
to fail during larger storm events.  Construction and 
reconstruction now require stream crossings 
designed to withstand 100-year floods.  To minimize 
impacts, road/stream crossings should be upgraded 
to pass water and debris during a 100-year or larger 
flood.  Upsizing the culvert is one way to achieve this.  
Another is to design crossings so, if culvert capacity 
is exceeded, water over-topping the road will cause 
minimal damage, erosion, and sediment delivery.  An 
effective design may incorporate a culvert with rock-
fill and a rolling dip to allow passage of water and 
debris over the road if necessary, while keeping the 
natural drainage channel in its original location.  The 
site-specific road/stream crossing inventory should 
be utilized to determine sites most in need of 
upgrading.  Drainage design is of key importance in 
reducing episodic sediment production at stream 
crossings.  
 

Key Question #3 – Which subwatersheds have 
continued watershed concerns, when will they be 
considered recovered, and how can recovery be 
promoted? 

The Cumulative Watershed Effects (CWE) models 
(see Step 3, Hillslope Processes, Key Question 4, 
and Appendix B) provide an index of existing 
conditions relative to disturbance and land sensitivity.  
These models along with riparian condition, stream 
condition, land allocations, and professional 
interpretation, were used to evaluate sub-watersheds 
to determine areas that have continued watershed 
concerns or "impaired" watersheds. 
 
Impaired sub-watersheds are places where levels of 
natural and human-caused disturbances may have 
exceeded the ability of the area absorb and/or be 
resilient to additional disturbances.  They are places 
where adverse Cumulative Watershed Effects may 
be more likely to occur.  Impaired sub-watersheds 
express diminished beneficial uses (i.e. fish habitat, 
drinking water).  Generally, impaired watersheds are 
measured using the Cumulative Effects Assessment; 
by the degree cumulative conditions exceed 
thresholds of concern. They are areas with high 
concentrations of roads, burned areas, and timber 
harvest units.  Impairment is characterized by 
reduced resiliency to moderate-sized (10-year) 
disturbances.   
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Four watersheds have been identified as impaired: 
Lower Horse Creek, Middle Creek, Buckhorn Creek, 
and Doggett Creek. The primary contributors are high 
road density, high percentage of channels with four 
or more road crossings, timber harvest, scoured 
channels, and fire.  Impaired sub-watersheds are 
displayed in Figure 5-1 and Table 5-9 below. 
 

 
 
Detailed information for each sub-watershed, 
including recommendations for future restoration 
activities, is contained in the following paragraphs.  
Impaired sub-watersheds are considered recovered 
when adverse cumulative watershed effects are no 
longer a concern. 
 
Lower Horse Sub-watershed from the mouth of 
Middle Creek to Seiad Low Gap 
 
There were 18 ERFO sites from the flood of 1997 in 
the Lower Horse sub-watershed.  The risk ratio of 
0.61 was raised slightly to 0.73 due to soil loss.  
There are 3.7 miles of non-system or unclassified 
roads in the sub-watershed; its road density is 
moderately high for the analysis area.  There are 11 
stream channels with 4 or more road crossings. 
 
Middle Creek Sub-watershed 
 
Although, with a risk ratio (ERA/TOC) of 0.76, the 
sub-watershed is well below the Threshold of 
Concern at 1.0, the road density, and the associated 
soil loss from roads have raised the combined index 
to 0.97.  There were 5 storm damage (ERFO) sites in 
the watershed area.  Middle Creek hosts both 
resident and Steelhead fisheries values. There are 3 
registered water rights on Middle Creek 
 

The Middle Creek sub-watershed is dominated by 
dormant landslide deposit and toe zone terranes, 
typified by the Middle Creek earthflow.  It has 4.22 
miles of unclassified roads.  Decommissioning of 
these roads, and adding an out slope configuration to 
the road prism would serve to lessen the soil loss 
while reducing the sub-watershed ERA’s.  

Concentrating on stream crossing protection is also 
warranted.  
 
Buckhorn Creek Sub-watershed 
 
This sub-watershed was heavily burned and 
salvaged in the late 1970’s.  It has a bit higher risk 
ratio, but is lower in the combined index, reflecting 

the lower road density than Middle 
Creek.  There were 3 ERFO sites 
associated with the flood of 1997.  
Buckhorn Creek hosts both resident 
and steelhead fisheries values.  There 
is one registered water right in 
Buckhorn Creek. 
 
Like Middle Creek the sub-watershed 
is dominated by dormant landslide 
terrane, but has over twice the toe 
zone terrane.  There are 4.22 miles of 

unclassified road in the sub-watershed and 19 
channels with 4 or more road crossings. 
Decommissioning of these roads, and adding an out 
slope configuration to the road prism would serve to 
lessen the soil loss while reducing the sub-watershed 
ERA’s.  Concentrating on stream crossing protection 
is also very much warranted.  
 
Doggett Creek Sub-watershed 
 

The Doggett sub-watershed underwent pockets of 
high intensity fire on the west flank of the watershed 
in mid-2001 that left virtually no ground cover in 
areas of the burned area.  Doggett Creek is nearly at 
its Threshold with a risk ratio of 0.94.  Some 
decommissioning and post-fire BAER work has 
served to lower the combined index to 0.72.  This 
sub-watershed is also dominated by dormant 
landslide deposit and toe zone terranes. 
 
There is only 0.25 mi. of unclassified roads in this 
sub-watershed, and 10 stream channels with 4 or 
more road crossings, but it has the highest road 
density in the watershed analysis area.  There were 3 
ERFO sites from the flood of 1997.  Doggett Creek is 
host to resident and steelhead populations.  There 
are 4 registered water rights in the sub-watershed.     
 

Table 5-9. Impaired Watersheds 

Watershed ERA/ 
TOC 

Combined 
Index 

Non-system 
Roads 
(miles) 

Streams 
with 4+ 

Crossings 

Road 
Density 

( rd. 
miles/ 

sq mile) 

Lower Horse 0.61 0.73 3.7 11 4.07 
Middle Creek 0.76 0.97 6.57 3 5.60 

Buckhorn 0.79 0.74 4.22 19 4.38 
Doggett 0.94 0.72 0.25 10 5.67 

 
The Lower Horse sub-watershed has high 
anadromous fisheries values, hosting Coho and 
Chinook salmon, as well as high resident fisheries 
values.  There are 3 registered water rights in Horse 
Creek. 
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Key Question #4a -  What watershed processes 
are of concern with the current road system? 
Key Question #4b -  What are the criteria used to 
assess roads for the Roads Analysis included in 
Appendix E of this document? 

 
The following factors were determined to be of 
concern in relation to watershed processes and the 
current road system: reducing accelerated sediment 
delivery from both mass wasting and surface erosion, 
reducing the alteration of hydrologic integrity, 
reducing road-related impacts to riparian reserve 
integrity, and giving special consideration to areas 
with high Cumulative Watershed Effects (see 
Appendix B for a detailed discussion of the process).  
These items were intended to focus the Roads 
Analysis on the most relevant processes affecting 
roads and the aquatic environment.  They were 
based on findings and discussions contained within 
the Horse Creek Ecosystem Analysis.  They were not 
intended to cover all potential impacts roads may 
have on aquatic systems. 
 
Mass wasting is indicated by potential landslide 
sediment delivery to stream channels.  This is 
determined based on the stability of the geomorphic 
terrane typed each road segment passes through.  
For example, a road segment that passes through an 
active landslide, toe zone, inner gorge, or dissected 
granitic land has a high sediment delivery potential. 
 
Surface erosion is indicated by potential surface 
sediment delivery to stream channels using a 
combination of three indicators: sediment yield,  
human use level, and road surface type.  All three 
indicators received equal weighting.  Soil type was 
identified using the erosion hazard rating (EHR) 
based on soil type and slope.   
 
Alteration of hydrologic integrity is indicated by a 
road’s potential to: alter physical stream channel 
dynamics, divert a stream, or extend a stream 
network.  This was measured by the number of road 
and stream intersections on a given road segment. 
 
Road-related impacts to Riparian Reserve integrity 
are indicated by an overall loss of riparian habitat.  
This was measured by length of road segments 
within Riparian Reserves.  Since the focus here is on 
riparian habitat, the unstable lands components of 
Riparian Reserves (dissected granitic lands and toe 
zones of slumps and earthflows) are not included.  
These components are included in the mass-wasting 
indicator. 
 

Special consideration is given to areas with high 
CWEs based on the CWE assessment from this 
analysis.  The combined index values of 7th-field 
watersheds are used to determine a road's rating. 
 
The aquatic processes, indicators, and rating criteria 
used to assess roads for Appendix E Roads 
Analysis Process are shown in Table 5-10. 
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Table 5-10. Definitions of  Aquatic Rating Criteria for Roads Analysis 
  PROCESS INDICATOR   HIGH MODERATE LOW 

Reduce 
Accelerated 
Sediment 
Delivery: 
 
Mass-Wasting. 

Sediment delivery 
potential based on 
geologic type. 

3 = top 1/3 2 = mid 1/3 1 = =low 1/3 

Reduce 
Accelerated 
Sediment 
Delivery: 
 
Surface-
Erosion. 

Surface sediment 
delivery potential based 
on a combination of 
three indicators a) 
sediment yield b) use 
level, c) road surface 
type. 

a) 3 = top 1/3 
b) b) 3 = hi 
c) 3 = native 

a) 2 = mid 1/3 
b) 2 = 

moderate 
c) 2 - 

aggregate 

a) 1 = low 1/3 
b) 1 = low 
c) 1 = asphalt/ 

chip seal 

Reduce 
Alteration of 
Hydrologic 
Integrity.   

Potential to:  alter 
physical channel 
dynamics, divert stream, 
extend stream network, 
based on six indicators: 
a) stream proximity, b)  
low slope position, c) 
steepness; d) channel 
crossings, e) hydrologic 
connectivity, and f) 
diversion potential. 

a) 4 = top 1/4 
b) 4 = top ¼ 
c) 4 = top ¼ 
d) 4 = top ¼ 
e) 4 = top ¼  
f) 4 = top 1/4 
 

a) 3, 2 = mid ½ 
b) 3, 2 = mid 

1/2  
c) 3, 2 = mid 

1/2 
d) 3, 2 = mid 

1/2 
e) 3, 2 = mid 

1/2 
3, 2 = mid 1/2 

a)  1 = low ¼ 
b)  1 = low ¼ 
c) 1 = top ¼ 
d) 1 = top ¼ 
e) 1 = top ¼ 
f) 1 = top ¼ 
  

Reduce Road-
Related Impacts 
to Riparian 
Reserve 
Integrity.  
 
(RR includes 
stream buffers, 
active slides 
and inner 
gorge.) 

Overall loss of riparian 
habitat (shade, wood 
recruitment, species 
travel corridors) based 
on miles of road in RR. 

8 = > .75 mile  5 = .25 to .74 
miles 2 = <.25 miles 

Give Special 
Consideration 
to Areas With 
High 
Cumulative 
Watershed 
Effects (CWE). 

CWE Assessment from 
this analysis based on 
7th field watersheds. 

10 =  > .67 6 = .37 to .66 3 = < .36 

Summary – 
road inventory 

Overall rating based on 
two indicators: a) 
summation or overall 
rating, b) highly rated 
sites 

a) 3 = top 1/3 
a) 3 = top 1/3 

 

a) 2 = mid 1/3 
 2 = mid 1/3 

 1 = low 1/3 
 1 = low 1/3 
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Key Question #5 – What are the trends for hill 
slope processes in the analysis area?   

Unstable areas will continue to unravel as natural 
processes and management activities occur in the 
analysis area.  Landslides and surface erosion will 
continue, especially when the area is subject to 
heavy, sustained rainfall or flooding.  Accelerated 
erosion rates resulting from past fires and the 1997 
flood will continue to recover.  The probability of 
future severe fire adversely affecting hill slope 
processes will increase as fuel levels continue to 
increase.  Sediments from the 1997 flood are 
expected to be re-worked, moved throughout stream 
channels, and out of the Horse Creek analysis area 
channel system over the next ten years.  Sediment 
produced from similar future flood events are 
expected to be relatively unstable for a decade after 
the event.  Direct management impacts from timber 
harvest will decline overall compared to the past 
several decades, primarily due to the designation of 
many areas as administratively withdrawn from 
programmed timber harvest.  The extent of the road 
system is likely to decrease.  Unless opportunities in 
the Roads Analysis Process are implemented, long-
term lack of road maintenance will increase sediment 
delivery to stream channels from surface erosion, 
mass wasting and culvert failure.  Roads will continue 
to suffer damage during floods due to inadequate 
road/stream crossings, inadequate surfacing, 
landslides, and other road stability problems. 
 
Desired Conditions 
 
 Watersheds are resilient to natural disturbance 

and management activities.  Management 
activities lead to recovery of impaired 
watersheds.  Future management activities in 
non-impaired sub-watersheds do not lead to 
impaired condition so over the long-term, none of 
the watersheds are impaired or nearing 
impairment threshold. 

 
 Management of the road system is adequate to 

manage the land while minimizing impacts to 
aquatic resources.  The Access and Travel 
Analysis is utilized to identify road repair, storage, 
and decommissioning projects. 

 
 Fuels conditions are such that the risk of severe 

fire effects is small throughout the watershed. 
 

Riparian and Stream Areas 

Key Question#1 – How have Riparian Reserve 
acreages evolved from the Forest Plan through 
this analysis? 

 
The Riparian Reserve acreage estimates described 
in Chapter 3 Riparian and Stream Areas and shown 
in Table 3- 13 Riparian Reserves (RR) With ROD 
Buffers, are derived from updated geomorphic and 
stream buffers mapping (update version for each, 
September 1997).  The Riparian Reserves include 
the unstable lands geomorphic types; active 
landslides, toe zones of dormant landslides, and all 
types of inner gorge.  The stream buffer mapping 
includes 340-foot buffers (approximately two site 
potential tree heights for the area) on fish-bearing 
streams and lakes, and 170 foot (one site potential 
tree) on non-fish bearing perennial and intermittent 
streams, marshes, and springs.  The streams, 
marshes, and springs mapping is based on USGS 
1:24,000 quad maps supplemented with additional 
streams based on a 20-acre accumulation model.  
The 20-acre accumulation model predicts the 
beginning of a stream, assuming 20 acres of land 
draining to a single point will initiate an "annual 
scour" stream; "Annual scour" is used as described in 
the ROD and the Forest Plan.  The model has been 
spot tested in Elk Creek, Beaver Creek, Callahan, 
and the Lower South Fork of the Salmon River 
watershed analysis areas, and has shown to give a 
good estimate of stream extent in those areas.  The 
20-acre accumulation model streams have been 
incorporated into Forest wide streams and stream 
buffers coverages. 
 
In addition, project level delineation of Riparian 
Reserves will result in changes to the unstable lands 
geologic data layer.  This will be due to both under-
mapping or over mapping of unstable geomorphic 
terrains (active landslide, toe zone, inner gorge, 
dissected granitic lands) at the Horse Creek 
ecosystem analysis level.  
 
Based on project level mapping samples done on the 
Salmon River District, the following changes to 
Riparian Reserve acreage may occur at the project 
level in the Horse Creek area.   Mapped active 
landslide acreage will likely increase (primarily 
slumps and earth flows not visible on air photos).  
This proportion increase would be very small since 
active slides usually occupy less that one percent of 
the land base.  Mapped toe zone acreages will likely 
increase.  Mapped inner gorge acreages will likely 
decrease on smaller streams (first to third order), and 
on floodplains.  However, much of the over-mapped 
portion in these areas may still be in Riparian 



HORSE CREEK Ecosystem Analysis November 2002 Chapter 5 - Interpretation 
 Page 5-11 

Reserves due to proximity to streams.  Dissected 
granitic lands can increase or decrease.  There is not 
a good sample of project level mapping of these 
areas to draw conclusions from.   
 

Key Question #2 - What are the natural and 
human causes of change between 
historical/reference and current riparian area 
conditions, including the impacts of roads and 
other disturbances? 

 
The wildfires of 1987, and the 1997 flood were 
natural events that impacted many acres of riparian 
area by changing vegetation seral stage and 
increasing erosion potential.  Fire suppression 
activities result in a build-up of available fuel and can 
put upslope riparian areas at risk to high fire severity.  
Portions of upslope riparian reserves burned at high 
intensities during the 1987 wildfires, consuming 
vegetation, which provided hillslope stability, large 
wood recruitment, and shade.   
 
Mining was the probably the earliest Euro-American 
activity to impact riparian areas in the analysis area.  
Placer mining along Horse Creek and several 
tributaries disrupted stream channels and riparian 
vegetation, primarily in the 1890 to 1920 time period.  
Most of these old placer workings have become 
revegetated although evidence of past workings can 
still be seen.  Mining that occurred in ore deposits 
generally had little effect on riparian areas.  Currently, 
the mining that occurs in the analysis area is primarily 
suction dredging in the Klamath River. 
 
During this period of placer mining, streams in the 
analysis area were channelized, decreasing 
summertime stream flows.  The current condition of 
well-confined streams is much different than the 
marshy, wooded lowlands that likely existed prior to 
Euro-American settlement.  These conditions have 
contributed to lowered flows and raised summer 
water temperatures in the lower sections of the 
analysis area.  Roads and timber harvest are 
additional human-caused disturbances affecting the 
riparian areas today.  Roads are a high impact due to 
the long-term loss of growing site for vegetation and 
potential sources of eroded sediment.  Roads 
constructed adjacent to streams generally result in a 
loss of riparian vegetation to improve driver visibility, 
and reduce hazard trees falling on roadways.  As a 
result there is reduced stream shading, causing 
increased stream temperatures, reduced large wood 
recruitment, and overall loss of habitat for aquatic 
and riparian species (USFS 1999). Timber harvest is 
a temporary change in erosion potential and 
vegetation seral stage, also affecting sediment inputs 

to streams, stream shading, and large wood 
recruitment.  
 

Key Question #3 - How do the current riparian 
habitats compare to optimum habitats, and how 
can riparian areas be protected and/or restored?  
What poses problems to stream channel stability 
and resilience? 

 
Information from stream habitat surveys can be used 
as a descriptive tool for assessing aquatic habitat 
conditions.  Various problems arise, however, when 
attempting to set standard thresholds for stream 
habitat parameters.  One set of criteria cannot fit all 
streams.  Scaling stream habitat parameters to the 
size of a stream and geologic morphology of its 
watershed can be difficult.  Pools in smaller streams 
tend to be shallower than pools in larger streams.  
Streams in a watershed having large areas of 
decomposed granitic terrain generally have a higher 
percentage of fines in the substrate than streams 
within watersheds where most of the terrain is 
composed of competent bedrock.  Other problems 
arise because there is very little information on 
reference stream habitat conditions and ranges in 
reference data vary widely.   
 
Because optimum habitat conditions for Horse Creek 
analysis area streams are largely unknown, reference 
habitat parameters from three sources are used in 
this analysis.  Reference conditions for instream 
habitat components have been identified in 
measurable elements in the Forest Plan.  National 
Marine Fisheries Service (NMFS) has established 
measurable indicator criteria to determine if stream 
ecosystems are at a properly functioning condition.  
Habitat parameters from unmanaged streams within 
the Scott River Ranger District are also used as 
reference conditions.  Table 5-11 Reference Habitat 
Components, summarizes the three sets of reference 
habitat values (only water temperature and fish 
habitat parameters presented in Step 3 are 
displayed).   
 
Table 5-11. Reference Habitat Components 

 Parameter Forest Plan NMFS Matrix
Scott River 

District 
 Reference 

Water 
Temperature Below 70°F Below 69°F N/A 

Pool 
Frequency 

One Pool 
Every Three to 
Seven Bankfull 

Widths 

One Pool 
Every Three to 
Seven Bankfull 

Widths.  

One Pool 
Every Four 

Bankfull 
Widths 

Maximum 
Pool Depth At Least 3 Feet At Least 3 Feet Not 

Applicable 
Canopy Cover 80% Surface 

Shading Not Applicable 76% Surface 
Shading 

Coarse 20 Pieces Per >20 See Table 5-
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Woody 
Material 

1,000 Lineal 
Feet (24" 

Diameter x 50' 
Length) 

Pieces/Mile 
(>24" Diameter 
x >50' Length) 

10, below 

Substrate Not Applicable Not Applicable 
Gravel, 
Cobble 

Dominate 
Fine Sediment 

<15% in 
Spawning 

Gravel 
<15% in 

Spawning 
Gravel 

8% Overall, 
2% in Pool 

Tailouts 
 
Determination of habitat criteria from the Forest Plan 
is based on the "Draft Proposal For managing and 
Monitoring Streams For Fish Production" (Sedell 
1988), local data and current literature.  Sedell's 
proposal was intended to provide direction for Forest 
Plan application in Oregon and Washington Forests 
in the Columbia River Basin.  These may be adjusted 
to the Klamath National Forest as additional 
information is obtained.   
 
The National Marine Fisheries Service (MNFS) Matrix 
of Factors and Indicators is used to document 
baseline stream and watershed conditions.  Current 
aquatic conditions for each surveyed stream in the 
assessment area are compared to NMFS indicator 
criteria to determine "Functioning", "At-Risk", or "Not 
Properly Functioning" habitat components.  The 
indicator criteria used for this assessment are shown 
in Table 5-10 Matrix of Factors and Indicators. 
Appendix C - Aquatic Habitat, contains completed 
comparison tables titled "Justification of Matrix of 
Factors and Indicators" for each surveyed stream.  
These tables display determinations of "Properly 
Functioning", "At- Risk", and "Not Properly 

Functioning" habitat components and the justification 
behind the determinations.  The NMFS matrix criteria 
must be used for each Klamath National Forest 
proposed project to meet obligations of compliance 
under the Federal Endangered Species Act. 
 
 
 
 
 
 
.     
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Table 5-12. Matrix of Factors and Indictors
FACTORS INDICATORS PROPERLY FUNCTIONING AT-RISK NOT PROPERLY 

FUNCTIONING 
 Temperature 69 °F or less 69 to 70.5 °F >70.5 °F 

 Turbidity Turbidity Low Turbidity Moderate Turbidity High 
WATER 

QUALITY Chemical/Nutri
ent 

Contamination 

Low levels of contamination 
from agriculture, industrial, 
and other sources: No excess 
nutrients 

Moderate levels of 
contamination from 
agriculture, industrial, and 
other sources: some excess 
nutrients 

High levels of contamination 
from agriculture, industrial, 
and other sources: high 
levels of nutrients 

HABITAT 
ACCESS 

Physical 
Barriers 

Man-made barriers allow 
upstream and downstream 
passage at all flows 

Man-made barriers do not 
allow upstream and/or 
downstream passage at 
base/low flows 

Man-made barriers do not 
allow upstream and/or 
downstream passage at a 
range of flows 

 Substrate 
Less than 15% fines in 
spawning habitat and cobble 
embeddedness less than 20% 

15 to 20% fines in spawning 
habitat and/or cobble 
embeddedness is 20 to 25% 

Greater than 20% fines in 
spawning habitats and 
cobble embeddedness 
greater than 25% 

 
Large Woody 

Material 

More than 20 pieces of large 
wood per mile and current 
riparian vegetation condition 
near site potential for 
recruitment of large wood 

20 pieces or less of large 
wood per mile or current 
riparian vegetation condition 
below site potential for 
recruitment of large wood  

Less than 20 pieces of large 
wood per mile and current 
riparian vegetation condition 
well below site potential for 
recruitment of large wood  

HABITAT 
ELEMENTS 

 Pool 
Frequency 

One pool every 3-7 bankfull 
widths.  Pools should occupy 
50% of the low flow channel 
width and all have a max 
depth of at least 36 inches 

One pool every 3-7 bankfull 
widths.   Pools should 
occupy 50% of the low flow 
channel width and half have 
a max depth of at least 36 
inches 

Less than 1 pool every 7 
bankfull channel widths 
and/or less than half of the 
pools have a max depth of at 
least 36 inches 

 Off-Channel 
Habitat 

Backwaters with cover and low 
energy off-channel areas  

Some backwaters and high 
energy side channels 

Few or no backwaters or off-
channel ponds 

 
Refugia 

Refugia exist and are 
adequately buffered, sufficient 
in size, number and 
connectivity  

Refugia exist but are not 
adequately buffered, are 
insufficient in size, number 
and connectivity 

Adequate refugia do not exist 

 Width/Depth 
Ratio 

W/D ratio <12 on all A, G, and 
E channel types.  W/D ratio 
>12 on all B, F, and C channel 
types 

More than 10% of the 
reaches are outside of the 
W/D ranges given for 
properly functioning  

More than 25% of the 
reaches are outside of the 
W/D ranges given for 
properly functioning  

CHANNEL 
CONDITIONS 

Streambank 
Condition 

>90% stable i.e.. on average  
<10% of banks are eroding 80-90% stable <80% stable 

AND 
DYNAMICS 

Floodplain 
 Connectivity 

Off-channel areas are 
frequently linked to main 
channel.  Overbank flows 
occur and maintain wetland 
functions, riparian vegetation 
and succession 

Reduced linkage of wetland 
floodplain and riparian areas 
to main channel.  Overbank 
flow reduced as evidenced 
by moderate degradation of 
wetland function, riparian 
vegetation, and succession 

Severe reduction in 
connectivity between off-
channel wetland, floodplain, 
and riparian areas.  Wetland 
are drastically reduced and 
riparian vegetation and 
succession altered 
significantly 

 
FLOW 

Changes in 
Peak/Base 

Flows 
The Risk Ratio in the ERA 
model is less than 0.5 

The ERA Risk Ratio is 
between 0.5 and 1.0 

The ERA Risk Ratio is 
greater than 1.0 

HYDROLOGY Increase in 
Drainage 
Network 

The density of road/stream 
crossings is less than 3 per 
square mile 

The density of road/stream 
crossings is between 3 and 
6 per square mile 

The density of road/stream 
crossings is greater than 6 
per square mile 

Road Density  Less than 2 miles per square 
mile 

Between 2 and 4 miles per 
square mile 

Greater than 4 miles per 
square mile 

Disturbance 
History 

(landslide 
model) 

Current condition in the 
landsliding model is less than 
100 percent over background 

Current condition in the 
landsliding model is 
between 100 and 200 
percent over background 

Current condition in the 
landsliding model is greater 
than 200 percent over 
background 

Disturbance 
History 
(surface 

erosion model) 

Current condition in the 
surface erosion model is less 
than 400 percent over 
background 

Current condition in the 
surface erosion model is 
between 400 and 800 
percent over background 

Current condition in the 
surface erosion model is 
greater than 800 percent 
over background 

 
 

WATERSHED 
CONDITIONS 
 
 
 
 
 

Riparian 
Reserves 

Less than one percent of 
Riparian Reserve is roaded 
and less than 10 percent is 
<40 year old plantation or 
stand replacing fire 

Between one and two 
percent of Riparian Reserve 
is roaded or between 10 and 
20 percent is <40 year old 
plantation or stand replacing 
fire

Greater than two percent of 
Riparian Reserve is roaded 
or greater  than 20 percent is 
<40 year old plantation or 
stand replacing fire 
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Reference streams used for the Scott River Ranger District are either wilderness stream reaches or stream 
reaches that are primarily un-roaded and un-managed.  They are considered   to have   pristine conditions   for   
the   Scott River Basin area.  Table 5-13 displays reference habitat parameters for Scott River District streams.  
Table 5-14, Reference Coarse Woody Material, summarizes instream wood values for Scott River District un-
managed streams.  Values for Scott River District reference streams are averaged across all channel types, 
watershed areas, and elevations.  
 
 
Table 5-13. Scott River District Reference Habitat Parameters 

Stream WA 
Area 

Reac
h 

Leng
th 

Widt
h/ 

Dept
h 

% Substrate composition 1/ Pool 
Tailo
uts 

Channel 
Widths/ Pool 

2/ 

# of 
Pools/Mile 

% 
Shad

e 
3/ 

 (ac) (m)  Fine
s 

Grav
el 

Cobbl
e 

Bould
er 

Bedro
ck 

% 
Fines

SCI Prima
ry 

SCI Prima
ry 

 

W Boulder 1,500 449 26 29 17 33 21 0 6 3 0 140 0 69 
Up Sugar 1 2,500 474 18 9 22 3 12 53 <1 2 12 160 31 62 
Up Sugar 2 2,500 386 18 11 27 21 22 18 <1 3 29 134 13 90 
Up Sugar 3 2,500 904 18 4 36 16 39 5 <1 2 25 157 14 75 
L Etna Mill 1 6,700 328 40 12 39 10 12 31 <1 2 7 88 25 84 
L Etna Mill 2 6,700 379 40 15 44 10 31 35 <1 1 14 157 13 78 
U Etna Mill 1 6,700 730 31 - 32 34 33 4 <1 2 0 90 0 83 
U Etna Mill 2 6,700 527 31 1 15 12 26 45 <1 1 21 168 9 65 
Wooley 1 9,500 871 23 3 13 38 35 11 <1 6 17 26 9 79 
Wooley 2 6,000 620 - 1 28 35 18 19 N/A N/A N/A N/A N/A - 
Wooley 3 15,700 862 31 2 30 39 25 46 4 9 10 11 9 - 
 1/ Substrate particle size breakdown; fines = <4mm, gravel 4-64mm, cobble 64-256mm, boulder >256mm 
 2/  Bankfull channel width divided by number of pools in each category.  SCI pools are of a depth at least two-
time that of the pool tail crest.  Primary pools are greater than 
      Three feet in depth. 
 3/ Average percent shade includes both canopy cover and topographic shade; not just vegetation. 
SCI Protocol version 3.4 (6/27/96) 
 
 
 
Table 5-14, Reference Coarse Woody Material 1/
Diameter 
Class 2/ # Pieces Volume 

(cub.met)  
Length 

class (m) 
2/ 

# 
Pieces

Volume 
(cubmet)

<.4 10.8 6.3  2-8 10.1 10.8 
.4-.8 12.3 47.7  8-16 9.5 31.6 

.8 2.3 43.6  16+ 5.9 55.2 
TOTAL 25.4 3/ 97.6  TOTAL 25.5 3/ 97.6 

 1/ All values are per 1,000 lineal feet of stream. 
 2/ Minimum diameter = .4m, while minimum length varied and    
usually was 3+ meters. 
 Meters. 
 3/ Approximately sixteen pieces of wood (>.4 m in diameter & 
>2+ m in length)   
 Were found on avg/1,000' of channel length. Of this, 
4.8pieces/1,000' were > .4m 
 (About 16") in diameter and 7.9 pieces were > 8m (26.2') in  
length. Volume (cubic meters) 
 averaged 24.8/1,000' of channel. 
 
Many of the values for fisheries habitat criteria in the 
Forest Plan and environmental indicators in the 

NMFS matrix may be inappropriate, especially when 
applied to moderate to small streams in the Horse 
Creek assessment area.  In some cases this may 
have resulted in a determination of Not Properly 
Functioning or At-Risk when the negative 
connotation of these labels may not always be 
warranted.  Thresholds for habitat parameters in the 
Forest Plan and NMFS matrix may need refinement.  
More thorough analysis of existing data and further 
surveys of undisturbed streams could help refine 
appropriate ranges of conditions for comparing 
current to reference aquatic habitat quality.     
 
Successful recovery efforts will conserve and restore 
the long-term dynamics of watersheds, rather than 
just habitat attributes.  Meeting any given 
management-imposed habitat standard may or may 
not reflect the health of a stream. Maintenance of 
critical stream processes, such as the regimes of 
water; sediment and woody material delivery are 
more likely to result in the successful conservation of 
aquatic dependent species. 
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Overall, most of the stream habitat condition values 
are in line with properly functioning habitat 
conditions from both the Forest Plan and the NMFS 
Matrix of Factors and Indicators.  Most exceptions 
are low pool frequencies, high amounts of fine 
sediments, and low numbers of key large woody 
material. 
 
Cool, deep pools are critical for summer holding and 
rearing habitat.  Spawning takes place in the 
deposited gravel in pool tailouts.  Several amphibian 
species require cool, deep pools high in dissolved 
oxygen for successful breeding.  Pools can also be 
highly sensitive indicators of changes in watershed 
conditions (EPA 1991).  Pools are categorized into 
two classes: primary pools with a depth of at least 
one meter, and SCI pools with a depth greater than 
two times the pool tail crest. 
 
Two of the ten reference reaches displayed in Table 
5-13 and one of the eight managed reaches for 
Horse Creek displayed in Table 3-18 have no 
primary pools.  However, frequencies of primary 
pools, for reaches of Horse Creek that have them, 
are below those displayed for reference streams.  
The eight managed reaches of Horse Creek do not 
meet the NMFS pool frequency criteria for properly 
functioning because of the depth requirement.  A 36-
inch depth may be an unrealistic standard for 
smaller sized, high gradient streams in the Horse 
Creek assessment area. 
 
Reference reaches exhibited a much higher 
frequency of SCI pools than was found in Horse 
Creek: an average of one pool every 2.9 bankfull 
units for reference streams, versus an average of 
one pool every 20 bankfull units for manage 
streams.   
 
Stream temperatures are related to water 
temperatures in headwater streams, solar radiation, 
air temperature, stream gradient, and flow.  The 
amount of solar radiation hitting the stream is 
influenced by the amount of vegetative and 
topographic shade.  During the summer months, 
temperatures greater than the optimum required for 
salmonid growth can occur in the mainstem Klamath 
River.  Overall, the managed streams have a slightly 
higher amount of shading than the non-managed 
reaches.  Only reach 2 of Horse Creek (80% canopy 
closure) meets Forest Plan canopy closure criteria.   
 
Large wood provides a source of cover and habitat 
diversity for fish through a range of flows and 
seasonal conditions.  It is important for diversifying 
the habitat of amphibians and other riparian 
dependent species.  Wood serves an important role 

in maintaining healthy stream channels.  None of the 
reaches of Horse Creek met the NMFS properly 
functioning value of 20 pieces/mile.  If the NMFS 
size classes for "East Side" wood frequencies are 
used (a less stringent criteria of greater than 12 
inches in diameter and greater than 27 feet in 
length), then the upper five reaches exceed the 
criteria.  Development of size criteria in-between 
these two may be more appropriate to Scott River 
tributaries.  None of the reaches of Horse Creek met 
or exceeded the Forest Plan value of 105 
pieces/mile. 
 
The composition of streambed material influences 
the flow resistance in the channel, stability of the 
bed, and quantity as well as quality of aquatic 
habitat available to developing eggs, small fish, and 
invertebrates (Olson and Dix 1993).  Streambed 
quality for aquatic organisms is highly dependent on 
amounts of surface fines and substrate 
embeddedness; a measure of the extent that large 
streambed particles are surrounded or buried by fine 
sediment.  Excessive fines and embeddedness 
decreases embryo and fry survival and emergence, 
decreases or alters invertebrate populations that 
serve as a food base, decreases rearing habitat 
available for juvenile salmonids, and decreases pool 
frequencies.   
 
Reference streams were primarily bedrock or 
boulder dominated with lesser amounts of cobble 
and gravel.  The lower five reaches of Horse Creek 
were largely composed of cobble with lesser 
components of gravel and boulders.  The upper 
three reaches are also largely composed of cobble 
but contain higher percentages of boulders and less 
gravel than the lower five reaches.  All reaches of 
Horse Creek had 18% or greater fines in pool 
tailouts except for reach 6, which had 10% fines.  
Overall Horse Creek has higher fine sediment levels 
than the reference streams, especially in spawning 
gravels, and is not meeting both NMFS and Forest 
Plan criteria. 
 

Key Question #4 - What are the trends for 
riparian areas in the watershed? 

 
Riparian areas and channels affected by the 1987 
wildfires will continue to recover, as trees become 
established and grow.  Lands affected by the 1997 
flood will also continue recovering for the next 
decade throughout the assessment area, barring 
any additional disturbance; riparian vegetation will 
slowly increase and shade will improve.  In stream 
channels not severely affected by the flood or fires, 
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the proportion of dense, late-seral vegetation in 
riparian areas will increase, as trees grow larger and 
older.  Some dense, early-seral stands may 
stagnate as tree densities approach site capacity.  
Poor site quality areas will probably change little 
over time.  Overall instream aquatic habitat should 
slowly improve over time as the impacts of the fire 
and flood continue to diminish. However, some 
upslope riparian areas will remain at risk to high 
severity fire until adjacent high fuel loadings can be 
reduced.  Pool habitat will increase in heavily 
scoured streams over the next decade.  Riparian 
area conditions will continue to fluctuate with future 
intense storm events and wildfires. 
 
Streams within subwatersheds with high road 
densities, poor road conditions, and high 
disturbance histories will continue to experience 
chronic sediment inputs.  Repair of known road-
related erosion problems, decommissioning of 
unneeded roads, and appropriate logging practices 
in matrix will decrease sediment impacts in the long-
term.  Provided future flood events, wildfires, road 
building, and timber harvesting activities do not 
severely impact large areas, watershed processes 
should continue toward reference conditions. 
 
DESIRED CONDITIONS 
 
--Mid to late-seral stands in Riparian Reserves are 
maintained over the long-term at a percentage 
consistent with reference conditions.  Riparian 
Reserves, especially in headwater areas are 
resilient to fire.  Connectivity for late-seral wildlife is 
also maintained. 
 
--High quality aquatic habitat exists in all streams 
with adequate amounts of pools and LWM in 
streams as site capacity allows. 
 
--Habitat is sufficient for sustainable populations of 
indigenous aquatic species including flow and 
temperature conditions, especially in mainstem 
Klamath River and Horse Creek.  Fine sediment 
input, accumulation, and transportation in streams 
are reduced to levels consistent with good quality 
aquatic habitat. 
 
--Roads, dispersed recreation sites, and other 
human developments in riparian areas are 
maintained to achieve attainment of Aquatic 
Conservation Strategy objectives and there is 
reduced habitat disturbance from management 
activities. 
 

--Riparian features are well identified on maps and 
on the ground. 
 

Aquatic Dependant Species 

Key Question #1 - What are the natural and 
human causes of change between 
historical/reference and current species 
distribution and populations sizes? 

As stated in Step 4, Aquatic Dependent Species, it is 
assumed that there is a substantial decline from 
historical levels in the abundance of all anadromous 
species and in their diversity of life history patterns 
within the Klamath River basin.  Weakened 
anadromous populations within the basin have been 
impacted by aquatic habitat loss, often seasonal in 
nature, habitat degradation and simplification, and 
loss of habitat connectivity.  As aquatic habitat 
becomes degraded or unavailable in the Klamath 
River system, anadromous fish production 
throughout the basin, including the analysis area, is 
weakened.  The introduction of non-native fish 
species in mountain lakes may also be negatively 
affecting native populations. 
 
Due to the geographical location of the Horse Creek 
Analysis basin, low annual precipitation amounts, 
high evapo-transpiration rates, and the deep alluvial 
nature of Scott Valley proper, stream flow in some of 
the major valley tributaries may have historically 
gone subsurface during low rainfall years.  Even 
some valley portions of mainstem Scott River appear 
capable of going dry a few times a century.  
Historically, many beaver dams were present and 
probably provided high quality habitat for salmonids 
even in areas where flow went subsurface during dry 
summer months.  These beaver dams may have 
been located at places where water tables were 
higher and provided secure refuge in dry areas until 
stream flow was re-established.  Low numbers of 
beavers are still present in Scott Valley but beaver 
dams, especially on the low gradient portion of the 
valley and its tributaries, are virtually gone.   
 
Increased water usage in recent decades 
(hydropower operations, agriculture water 
diversions) in the portions of the Klamath River 
upstream from the analysis area and groundwater 
pumping in the Shasta River Valley upstream from 
the analysis area, has probably increased the 
frequency, duration, and the extent of reduced flow 
in the main river. This impact results in a direct loss 
of habitat.  This process can occur abruptly with the 
onset of the growing season, sometimes as early as 
April or May, and extend until significant fall rains re-
establish flow, October to November.   
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The valley portion of the Shasta River is very low 
gradient and historically supported a very productive 
fishery.  However, unrestricted grazing in riparian 
areas has contributed to a loss of riparian vegetation 
and streambank support.  Both processes have 
resulted in increased width to depth ratios, increased 
down cutting, and a loss of undercut banks and side 
channels.   
 
The increased width to depth ratios of the river and 
declines in riparian vegetation, have combined with 
decreased summer flows to increase water 
temperatures, especially during the summer months. 
All of the preceding processes have contributed to 
degraded aquatic habitat, negatively influencing 
carrying capacity and the over-summering and over-
wintering capabilities of the area.     
 
Water temperatures in the Klamath River within and 
downstream of the analysis area may approach or 
even exceed 80 degrees Fahrenheit.  In drought 
years juvenile salmonids are assumed to flee to the 
cooler tributary streams to rear.  This effect is 
diminished in years with cool summers, good snow 
packs, and longer periods of spring runoff. 

 
Effects of diminished flows and elevated stream 
temperatures continue downstream past the 
analysis area.  Both the amount and quality of 
available habitat is reduced, although flows and 
water temperatures are slightly improved by the 
contribution of several perennial, coldwater 
tributaries, i.e. Thompson, Indian, Grider and Elk 
Creeks.  In general, present-day summer low flows 
and the associated warm stream temperatures in the 
mainstem Klamath are thought to especially impact 
those salmonid species, such as coho and 
steelhead, which generally spend one or more years 
in freshwater before emigrating to the ocean.  Fish 
health problems also begin to arise as poor water 
quality and high stream temperatures are 
encountered. 
 
In addition to creating a loss of habitat, and 
degraded habitat condition, low flows and warm 
stream temperatures also cause a break in habitat 
connectivity, especially for anadromous populations, 
between upriver and downriver areas. A well-
connected river/tributary system facilitates a diversity 
of life history patterns and habitat utilization, which 
strengthens the persistence of anadromous 
populations. 
 
As a result of habitat connectivity loss, smolt out 
migration may be unduly hastened, resulting in small 
smolt size and reduced ocean survival. Out 
migration can even be terminated by the presence of 

thermal barriers or dry sections of stream channels.  
As the historically most productive, low gradient, 
areas in the Horse Creek Watershed become either 
impaired or unavailable during much of the summer 
period, fish that would normally rear in the 
watershed may be forced to rear in the canyon area 
of the Klamath.  Klamath rearing may also become 
restricted, especially as summer stream 
temperatures begin to rise and flows begin to drop, 
and fish may be forced to rear in greater numbers in 
less productive tributaries.  
 
At times these conditions also exist in nearby Shasta 
River, and in mainstem Klamath River coming out of 
Irongate reservoir.  The net impact of the preceding 
conditions has probably also contributed to the loss 
of early run fish, such as summer steelhead and 
spring Chinook, and a general reduction in fall/winter 
run steelhead and coho salmon in the mid Klamath 
region.  
 
Diversion ditches, many of which have been in use 
since the 1800's, can also disrupt habitat 
connectivity. A loss of out migrating juvenile 
salmonids can occur as they became entrained in 
the water flowing into ditches.  The result is often 
young fish stranded on an agricultural field.  Many 
diversion ditches have been screened to avoid this 
loss but significant unscreened diversions still exist.   
 
Upper sub-basin anadromous stocks require the 
analysis area to complete portions of their life history 
(rearing, out migration, etc.).  It is also expected that 
fish from the analysis area may require use of the 
upper sub-basin for prime over wintering habitat, 
and crucial feeding and rearing ventures, for 
example, steelhead half-pounder runs that follow 
Chinook salmon upstream during spawning to feed 
on salmon eggs.   
 
The impacts of high mountain lake fish stocking on 
other native aquatic populations within the analysis 
area are unassessed.  There are no high mountain 
lakes within the analysis area. The introduction of 
fish into previously barren mountain lakes can result 
in a decline of native invertebrate and amphibian 
populations.  At the same time, a popular sport 
fishery is established within the lake and usually in 
previously barren stream reaches below the lakes.   
The stocked trout may also move downstream into 
anadromous reaches where they compete with 
native fish for habitat.  It may be possible that some 
interbreeding may occur between introduced and 
native fish of the same species.  The outcome of this 
occurring, or the potential of negative genetic 
impacts, is also unassessed.   
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Key Question #2 - What are the risks/trends to 
areas critical for maintenance, protection and 
recovery of aquatic dependent species and how 
can they be mitigated? 

 
The analysis area will continue to be impacted by 
low summer flows and poor water quality conditions, 
especially water temperature, generated upstream.  
These conditions will likely persist until water use 
and land use practices in the Klamath River Basin 
are modified.  Significant strides in riparian 
protection on private land are occurring but the 
collective restoration of the valley channel structure 
and desired summer flows, have not yet been 
initiated.   
 
The continued participation of the Klamath National 
Forest with Federal Energy Regulatory Commission 
is important in working towards both favorable flow 
levels and water quality within the Horse Creek 
Analysis Area. 
 

Key Question #3 - What are the population 
trends and desired conditions for aquatic 
dependent species in the watershed? 

 
 
The anadromous fish populations within the analysis 
area will continue to be influenced by upriver sub 
basin conditions, mainstem Klamath River 
conditions, ocean conditions and harvest levels.  
Long-term solutions for this area will require 
continued improvement of habitat factors, including 
obtaining a suitable flow, water temperature and 
sediment regime, especially in the mainstem 
Klamath River and in several main tributaries.    
 
Salmonids: 
 
Fall Chinook: Large, recent runs (estimated 
12,000+ fish) have occurred in 1996 and 1997, and 
were thought to result from severe ocean harvesting 
restrictions in place at the time.  Smaller runs 
(estimated 2500-3500 fish) have occurred in 1998 
and 1999.  The smaller run in 1999 is assumed to be 
linked with the January 1997 flood.  Chinook eggs 
and fry were still in the gravels when severe 
scouring flows occurred.  Chinook populations within 
the analysis area and the sub basin appear 
moderately stable and even able to expand when 
unfavorable habitat conditions are removed.  The 
species appears to sustain itself moderately well in 
the Klamath because juveniles can largely avoid 

summer low flows and the associated poor water 
quality conditions.  Even greater Chinook production 
could be expected if the flow, water quality and 
sediment issues are improved.    
 
Early-Run Fish (Spring Chinook, Summer 
Steelhead):  These stocks within the analysis area 
and the Upper Klamath are not expected to recover 
in the near future because of a very weakened 
metapopulation in the mid-Klamath area.  Projected 
poor summer holding conditions, such as low flows 
and high stream temperatures in the Scott River 
system also deter their recovery.  Similar low flows 
and poor water quality conditions exist in the 
mainstem Klamath and Shasta Rivers.  Significant 
improvement in these watercourses, along with the 
Scott, is necessary to re-establish these early-run 
salmonids within the mid-Klamath region.  Adult 
strays of these fish will likely continue to explore the 
Horse Creek watershed in very low numbers unless 
metapopulation numbers are decreased even 
further.     
 
Coho salmon, Steelhead:  Both species are largely 
unassessed in the Horse Creek watershed.  Local 
knowledge of these species may increase soon due 
to proposed smolt out migration studies recently 
initiated by the USFS, USFWS, and CDFG in 
connection with the Klamath River Instream Flow  

 
Study and CDFG steelhead monitoring activities.   
Because of their listing as a threatened species, wild 
stocks of coho salmon and steelhead in the 
Southern Oregon Northern California Ecological 
Significant Unit are protected by harvest and/or sport 
fishing regulations.  These factors should allow a 
small increase in the numbers of adults returning 
each year, but whether the gain is significant 
remains to be shown.  The apparent cessation of the 
drought from the 1980's and mid 1990's may also be 
contributing positively to steelhead populations.  
Significant increases of coho salmon and steelhead 
trout within the mid-Klamath region, Scott sub basin, 
and the analysis area are not expected to occur until 
stream flow and water quality issues stream 
temperatures are resolved.   
 
Non-game Resident Fish: 
 
Dace, suckers, Sculpins:  Population numbers for 
these fish over time are unknown, however, 
populations appear numerous and robust under 
current water quality and flow conditions.  
Populations of these fish are expected to continue 
as at present without any change in water quality or 

TRENDS  
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flow conditions.  Current spawning substrates for 
suckers may not be as negatively impacted as those 
for salmonids within the sub basin.     
 
Lamprey:  Populations are largely unmonitored, 
however, it is assumed that adult populations 
returning to the analysis area streams to spawn, are 
much reduced from historical levels.  However, 
during electro fishing and out migration operations, 
lamprey juveniles (ammocoetes) appear numerous 
in some areas of the basin.  This species needs to 
be monitored more closely to assess population 
trends.    
 
 
Hatchery Fish (Salmonids):  High mountain lake 
stocking programs are expected to continue at 
present levels within the basin.  Some lakes within 
the basin may be self-sustaining in regards to fish 
populations, but these conditions are currently 
unassessed.   Lakes are expected to continue to 
supply stocked fish to downstream habitats, 
including anadromous reaches.         
 
Other aquatic species: 
 
Tailed Frogs, Pacific Giant Salamanders:  These 
species primarily reside in coldwater tributaries 
within the analysis area and are largely unaffected 
by water conditions within the mainstem Klamath.  
Population numbers for these species over time are 
unknown, however, populations appear numerous 
and robust where encountered during electro fishing 
projects.  Populations are expected to continue at 
present numbers.         
 
Freshwater mussels:  This species resides in the 
mainstem Klamath River within the analysis area.  
Little is known about current or historical populations 
numbers or conditions.  Elsewhere, mussel 
populations are known to be negatively affected by 
excessive sediment levels.  Monitoring of mussel 
populations over time would need to occur to 
determine existing conditions and possible trends. 
 
DESIRED CONDITIONS  
 
--Management activities maintain or improve the 
high quality, cool water contribution of analysis area 
tributaries to Horse Creek and the Klamath River. 
 
--Aquatic populations especially threatened and 
endangered species, within the analysis area 
increase toward habitat carrying capacity.  Current 
fish range resembles historic range.  Genetic and life 
history knowledge of anadromous fish, especially 

coho salmon and steelhead stocks, is improved.  
Public knowledge of anadromous processes and 
needs is strengthened.  
  
--Summer flow levels are increased and summer 
water temperatures are decreased in the Klamath 
River as it enters the analysis area, thereby 
improving connectivity and habitat volume 
throughout the sub basin.   
   
--Important low gradient, alluvial valley habitat is 
restored, providing necessary features for fulfillment 
of life history requirements for sub-basin stocks.   
 
--Cool water flowing from Horse Creek to the 
Klamath River is increased during the summer 
months.  The entire mid-Klamath metapopulation of 
coho salmon, Chinook salmon, and steelhead trout 
is strengthened by improved water quality and 
summer flows in the Scott River, Shasta River and 
upper Klamath River.  The survival and timely 
growth of Horse Creek and other upper/mid-Klamath 
out migrating smolts is promoted.   
 
 

Forest Health and  
Fire Disturbance Risk and Hazard 

 

Key Question 1 - How have the vegetation 
communities changed over time and what have 
been the agents of change? 

Much of the analysis area has been logged at 
varying intensities.  Extensive partial cutting has 
been done throughout the area, clear cutting has 
been done on at least 9,000 acres.  Timber harvest 
activities for the most part removed larger trees and 
high value conifer species (ponderosa pine, sugar 
pine and Douglas-fir).  Younger stands of dense 
conifers are currently more prevalent in the 
watershed than during reference conditions.  
Historically, open stands of large trees were the 
most prevalent characteristic through the mid to high 
elevation mixed conifer areas. 
 
With the combined effects of timber harvest (clear 
cuts and extensive partial cutting), timber stand 
improvement projects, road construction, impacts 
from large fires, fire suppression (reducing low 
intensity fire disturbance), and natural processes 
that have continued to generate large amounts of 
vegetative biomass on very good site, vegetative 
conditions have developed that are susceptible to 
disturbances such as insects and disease outbreaks 
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and stand-replacing fires.   More detail follows in 
discussions by vegetation community. 
 
Vegetation communities in the analysis area 
developed, adapted, and were maintained by 
variations in soils, aspect, precipitation, 
microclimate, and disturbance.  Changing the role of 
fire from a frequent low to moderate severity 
disturbance to less frequent moderate to high 
severity disturbance has been the most dramatic 
change to vegetation communities.  In attempting to 
protect them from fire, communities that were 
resilient and adapted to frequent fire have developed 
conditions that make them more vulnerable to being 
lost to fire.  Some communities (fire intolerant 
species) are more extensive due to their ability to 
establish and persist in undisturbed areas.  With 
continued protection from fire, some species 
dependent on fire disturbance to persist may cease 
to be found in the analysis area.  Fire disturbance is 
necessary in order to maintain a wide variety of 
vegetative communities, remove decadence, 
increase species, and seral stage diversity. 
 
Mixed Chaparral 
 
The historic frequent fire regime that for this 
community averaged 8 years maintained more of a 
grass/forb and young shrub condition in much of the 
area occupied by mixed chaparral.  Spatially there 
has been very little change in this community.  It is 
typically found on poor sites that will not support 
conifer stands.  Mixed chaparral found in the 
analysis area consists mostly of species mixes 
dominated by Ceanothus cuneatus (wedgeleaf 
ceanothus) with inclusions of Arctostaphylos patula 
(greenleaf manzanita) and Cercocarpus betuloides 
(mountain mahogany).  These species are all 
adapted to fire disturbance.  Wedgeleaf ceanothus 
generates in large numbers after fire. It is typically 
described as a nonsprouter, but seedbanks in the 
soil under mature shrubs geminate in large numbers 
after fire.  Exposure to heat stimulates seed 
germination.  Greenleaf manzanita seeds have an 
extremely thick endocarp and will not germinate 
unless scarified.  Seed coat scarification usually 
occurs naturally by the high temperatures 
associated with fire.  Greenleaf manzanita also 
reestablishes after fire by sprouting from dormant 
buds in the root burl.  Birchleaf mountain-mahogany 
is a strong resprouter after fire and survival is usually 
high, although seeds are not heat-resistant and are 
easily destroyed by fire.  These adaptations have 
ensured that once these species are established on 
a site they will persist.  Within the analysis area this 
community is found mostly on dry southern aspects 
below 3,500 feet.  Historically, frequent fire 

occurrence maintained this community in more open 
condition with natural grasses and forbs found in the 
open areas between patches of shrubs that had 
much less decadence than is found currently.  
Studies indicate that fire return intervals less than 20 
years will significantly reduce the amount of 
ceanothus.  These sites historically burned on 
average every 8 years, which would not have 
allowed for the development of decadent shrub 
conditions which are currently prevalent. 
 
Montane Hardwood 
 
This community is found in close proximity to the 
mixed chaparral community.  Quercus garryana 
(Oregon white oak) is the most abundant hardwood 
species found in this community.  Quercus 
chrysolepis (canyon live oak) is also found on 
harsher sites.  These species found without much 
intermix of conifers define the community.  Due to 
soils and moisture regimes (harsh site conditions), 
the area occupied by this community has not 
changed significantly from historic to current 
conditions, although some conifer encroachment 
has occurred with the removal of fire as a frequent 
disturbance.  Frequent fire disturbance maintained 
open conditions with an abundance of natural 
grasses and forbs throughout the community.  Both 
of these oak species are prolific sprouters following 
fire.  Older trees produce less sprouts than younger 
trees.  Although a lack of disturbance is probably 
least beneficial, this community will persist, despite 
an increase in the fire return interval. 
 
Montane Hardwood/Conifer 
 
These hardwood dominated areas tend to be found 
at lower elevations within the analysis area, mostly 
on the lower one-third of south aspects.  This 
community is often a transition zone between 
hardwood and mixed conifer communities.  The 
community often occurs in a mosaic-like pattern with 
small, pure stands of conifers interspersed with 
small stands of hardwoods.  Typically where the 
species are found together, conifers form the upper 
canopy and hardwoods comprise the lower canopy.  
Little understory occurs under the dense, multi-
layered canopy; however, considerable ground and 
shrub vegetation can occur in ecotones or following 
disturbance such as fire or logging.  Steeper slopes 
normally have a light covering of litter; gentler slopes 
often have considerable accumulations of litter and 
downed woody material. 
 
Oregon white oak, California black oak and Pacific 
madrone are the most common hardwoods in this 
community, with big leaf maple and red alder found 
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in riparian areas.  Ponderosa pine is the most 
abundant conifer, with Douglas-fir, incense-cedar, 
and sugar pine also associated with the community.  
With removal of frequent fire disturbance, more 
conifers have been able to establish in this 
community.  This encroachment into poorer quality 
sites has increased competition for moisture and 
nutrients, thus has increased mortality in this 
community. 
 
Ponderosa Pine/Mixed Conifer 
 
This is the most abundant community in the analysis 
area.  The ponderosa pine mixed conifer was 
naturally maintained in what has been described as 
an open pine savannah.  Much of this community 
could be described as grass-covered slopes with 
scattered pines on drier sites and open mixed 
conifer conditions on more mesic slopes.  This 
community is found throughout the low to mid 
elevations of the analysis area.  It is more prevalent 
on south aspects and the very frequent fire returns 
on these slopes maintained the naturally occurring 
grasses, scattered oak, and ponderosa pine.   
 
This community provided the commercially valuable 
conifers that drew loggers to the area; sugar and 
ponderosa pine being the most sought-after species 
in the early years of logging.  After the harvestable 
pine species were depleted, Douglas-fir and true fir 
were harvested. 
 
Two regimes of partial cutting contributed 
significantly to changes in species mix and stand 
structure.  Unit area control in the 1950s through 
early '60s and Klamath partial cuts of the '70's 
altered the species composition, overall stand 
structure, health, and vigor.  Similar to railroad 
logging, generally the largest trees were removed; 
however, all species were cut as opposed to 
primarily pine species.  Some cut areas were 
planted, but the majority was left to naturally reseed.  
These areas are currently stocked with trees that 
seeded in from the suppressed and intermediate 
size-classes.  Overall stand vigor is deteriorating, 
due in part to logging damage of the residual trees, 
and that much of the in-growth is mistletoe infected.  
In general, most logging slash was left untreated. 
  
The fire suppression era, beginning about the same 
time as the first commercial harvest activities, 
allowed dense conifer stands to develop.  The lack 
of fire favored regeneration of Douglas-fir and white 
fir over pine species.  The introduction of white pine 
blister rust has hampered the reestablishment of 
sugar pine.  Currently dense stands of Douglas-fir 
and white fir are found in areas that were historically 

open, pine dominated stands.  With eighty years of 
fire suppression, stands are denser, and litter and 
downed woody material accumulations are greater 
than that maintained under the historic fire regime.  
Increasing mortality, untreated fuels from past partial 
cutting and timber stand improvement projects 
exacerbate the fire hazard. 
 
Douglas-fir/Mixed Conifer 
 
The Douglas fir mixed conifer community was 
naturally maintained with frequent fire in a much 
more open condition than is found today.  This 
community, often referred to as the Klamath mixed 
conifer community makes up the majority of 
vegetation from the mid-high elevations of the 
analysis area.  Timber harvest history for this 
community is much the same as the Ponderosa Pine 
Mixed Conifer.  This area is typically very good site 
conditions, which ensures good seedling survival, 
growth and thus competition for moisture and 
nutrients once trees reach larger size classes.  
Areas with this competition have increased mortality.    
 
True fir 
 
This high elevation conifer community is dominated 
by red fir.  In this analysis area, this community is 
found on good site conditions.  In 1971 the Red Fir 
Fire had within its perimeter what was at that time 
the largest Red Fir tree ever recorded.  Historically a 
fire regime that on average would burn through this 
community every 25 years removed decadence in 
these stands.  With the removal of fire disturbance 
these stands have become extremely decadent.  
Comparing the latest aerial photos to earlier photos 
this decadence stands out as these stands have 
turned from green to brown.  Other changes 
associated with this decadence has been the 
removal of shrub and grass/forb understories by the 
accumulation of litter and blowdown that has 
covered the forest floor.  Currently this community 
has fewer openings and a more closed forest 
condition than was historically maintained, but it is 
set-up for the establishment of large open 
conditions. 
 
Sub alpine 
 
In the higher elevation sub-alpine areas, lightning 
fires were common, but moist conditions, lack of fuel 
continuity, and barren areas limited the spread and 
intensity of fires.  This community is found in a 
condition very similar to what was maintained 
historically, although the loss of frequent small-scale 
low intensity fires has promoted a build-up of dead 
and down material and decadence in flowerpot 



HORSE CREEK Ecosystem Analysis November 2002 Step 5 - Interpretation 
 Page 5-22 
 

areas where dense stands of mostly red fir and 
mountain hemlock are found. 
 
Montane Meadow 
 
Comparing 1944 aerial photos with photos taken in 
1999, it is very apparent that this community has 
been severely impacted by encroachment of 
conifers.  The shapes of the meadows have stayed 
about the same but encroachment is occurring on all 
sides.  Taking measurements on these photos 
indicates a 25% loss of meadows in areas not 
impacted by timber harvest.  Areas where roads and 
recent timber harvest have occurred, it is difficult to 
conclude from the photos a significant difference in 
meadow sizes, although encroachment by conifers 
and shrubs is evident.  Reducing fire disturbance 
has allowed encroachment by conifers and shrubs 
have reduced the size of these meadows in this 
complex.     
 
Montane Riparian 
 
This community is found along the Klamath River, 
major tributaries, including Horse, Buckhorn, and 
Middle Creek drainages, wet seeps and slumps, and 
high elevation wet meadow complexes.  Much of 
what was this community along the Klamath River is 
now dredger tailings or has been converted to 
agricultural lands.  What remains recovers well from 
disturbance, which happens mostly from flood 
events.   
 
Comparing the current conditions of the vegetation 
communities with what was found within the analysis 
area at settlement (around 1850), in general, the 
most obvious change has been in the amount of 
vegetative biomass that was here historically and 
the increased amounts that are here now.  With 
much less natural disturbance (fire), the vegetation 
communities have been allowed to increase 
vegetative biomass over the years.  Small amounts 
of vegetative biomass have accumulated each year.  
As time has gone by the sum of these small annual 
increases is a dramatic increase in vegetative 
biomass from what was maintained historically to 
what is currently found in the vegetation 
communities.   
 
As discussed in Chapter 4, research done on fire-
scarred trees by Taylor and Skinner (1996) on 
Thompson Ridge (15 miles west of the analysis 
area) indicates that the fire return interval on south 
aspects averaged 8 years, and on the east aspects 
the fire return interval averaged 16 years for the pre-
settlement time period (prior to 1850).  Another 
study looked at changes in openings over a period 

of 41 years during the suppression era (Skinner 
1995).  This study indicates a decrease in the size of 
openings by over 10% occurred during the 41 year 
study period. 
 
Based on these studies and the effects of the 
frequent natural fire return interval, early-seral 
vegetation and openings were more prevalent prior 
to the fire suppression era.  The vegetation 
communities that exist currently were present 
historically, although changes have occurred in 
seral-stage, density and the area occupied by fire 
tolerant and intolerant species.  The natural fire 
regime favored fire tolerant species and 
communities.  Much of the increase in vegetative 
biomass and stand densities has come from the 
spread and development of fire intolerant species, 
especially within the understories of the mixed 
conifer communities.  
 

Key Question #2 - Where are large areas at risk 
from catastrophic fire disturbance and what 
areas are important to treat and/or protect? 

Fire behavior modeling has identified 66% of the 
analysis area as having high to moderate fire 
behavior potential.  See Figure 3-8 Fire Behavior 
Potential, contained in the Map Packet located at the 
end of this document.  Fires occurring in these areas 
have the potential of becoming large, high intensity 
burns.  These fires have the potential of reducing the 
amounts of pole, early/mature, mid/mature, 
late/mature, and old-growth seral stages, while 
increasing the amounts shrub/forb seral stages. 
 
Plantations on good sites are valuable investments.  
Protecting these sites is important for wildlife values, 
visual quality enhancement, and future harvest 
opportunities.  These stands should be evaluated for 
treatment needs.   
 
Wildfires respond to breaks in topography and 
vegetation (natural and/or constructed fuelbreaks).  
Some natural fuelbreaks exist in the analysis area, 
as well as some fuelbreaks, which are remnants 
from wildfire suppression and fuels treatment 
activities.  These fuelbreaks can possibly be utilized 
with little investment, in the future for fuels treatment 
or fire suppression activities that will protect and 
promote desired vegetative conditions.  
 
It is extremely important to protect people living in 
the analysis area and their residences from fire.  All 
residents in the watershed should be concerned and 
take precautions to protect themselves and their 
homes from wildfire.  Wildfires will continue to 
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threaten residences in the analysis area.  Area 
residents should be encouraged to clear fuels and 
use defensible space precautions around their 
homes.  Cooperative efforts can be taken to reduce 
fuels on Public lands adjacent to private property. 
 
Streams providing high quality water also have 
adjacent vegetative conditions that are prone to high 
severity wildfire.  The complete removal of 
vegetation, as in a stand-replacing fire, can increase 
sedimentation, change the flow regimes, and 
increase stream temperatures, thus degrading 
aquatic species habitats.  This makes it critical to 
protect these areas from catastrophic fire, which can 
be made possible by making the upslope areas 
more resilient to the effects of fire. 
 
An average of 8 fires occur within the analysis area 
every year.  Based on the size of the analysis area 
and the number of starts that have occurred since 
1922, a risk rating of high has been calculated. The 
natural disturbance regime for the analysis area was 
dominated by large low to moderate severity fires.  
Fire suppression efforts over the last approximately 
80 years have been, for the most part, very 
successful in limiting fire spread and effects in the 
analysis area.  This has allowed for increased 
vegetative biomass (fuels), high decadence, 
standing dead, and down available fuels. 
 
The current fire suppression organization has been 
very successful (since 1922, 92% of all fires have 
been caught at <10 acres), but multiple start events 
can be quickly stretch this organization to its limits.  
A trend has developed that shows fires that escape 
initial attack are getting larger and more damaging.  
With the high fuel accumulations creating higher fire 
intensities and making it more difficult to build fire 
line, fire suppression forces will have less success in 
the future.  In addition, a damaged and poorly 
maintained transportation system hinders or can 
make initial attack with engines impossible in some 
areas.  With the continuation of a successful fire 
prevention program, lightning storms igniting 
multiple fires will continue to be the source of most 
fire starts.  Based on continuing increases in fuels, 
these fires will more often overwhelm fire 
suppression forces, escape initial attack, burn more 
area, and burn with higher intensities. 
 
With frequent fire disturbance, mixed conifer 
communities were maintained with light fuel loadings 
(Fuel Models 8 and 9).  With fire exclusion, these 
communities have been allowed to accumulate high 
fuel loadings (Fuel Model 10).  These communities 
were historically maintained with frequent low to 
moderate intensity fires.  To continue to maintain 

these communities, it is important that they be 
treated i.e., underburned.  Areas modeled as Fuel 
Model 10 tend to correspond with areas of late-
successional habitat.  Many areas of late-
successional habitat have accumulated high fuel 
loadings and are modeled as having high fire 
behavior potential.  These factors impact the health 
of stands by increasing stand densities, inner tree 
competition, and reducing the ability for early and 
mid-seral trees to grow larger, and the ability of 
larger trees to survive large-scale fire disturbance. 
 
Wildlife habitats susceptible to high fire severity are 
found in the analysis area, along with private 
residences and other Forest investments.  In order 
to enhance and protect these important features, the 
development of a coordinated system of natural and 
managed shaded fuelbreaks was identified in the 
Klamath National Forest Forest-Wide LSR 
Assessment (USDA, 1999) as a first step. 
 
As part of the development of the Road Analysis 
Process portion of this analysis (Appendix E), some 
roads that could be utilized for developing these 
shaded fuelbreaks have been identified, as well as 
other roads and ridges that are important for fuels 
treatment and fire suppression efforts.  Once 
developed, this system can be used for fire 
suppression and for implementing fuels treatment 
activities that use prescribed fire, along with other 
types of fuels removal, to protect important features 
now found in the area and to develop desired 
conditions.  See Figures 6-2 and 6-3 for fire and 
fuels treatment opportunities, contained in the Map 
Packet located at the end of this document. 
 

Key Question #3 - What is the desired role of fire 
in the analysis area and how can fire be 
incorporated as an ecological process and meet 
standards for smoke management?   

One of the highlights from the Forest Plan is "an 
aggressive Fuel Management Program treating 
about 27,000 acres per year will reduce fuels with 
the intent that future fires will be less intense and 
less destructive.  A primary objective of the Fuel 
Management Program is to allow fire to play its 
regulating role in the ecosystem.  Prescribed fire and 
prescribed natural fire will be emphasized.  
Prescribed natural fire will be used in Wilderness, 
the larger LSRs, and in Backcountry." (Forest Plan 
Pages 3-18, 3-19)  Through this analysis, we have 
defined the desired role of fire as a natural 
ecological process that has the ability to: control 
vegetation density and fuel loadings; maintain 
vegetation communities in conditions that are more 
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resistant and resilient to the effects of high intensity 
disturbances; reduce the probability of a large 
catastrophic fire occurrence; promote vegetation 
species diversity; enhance and maintain 
disturbance-adapted plant species; enhance and 
maintain important wildlife habitats; and protect 
private residences and important investments. In 
response to Forest Plan goals and objectives, the 
Forest can implement fuels treatment projects within 
the analysis area.  The 27,000-acre Forest-Wide 
target equates to approximately 1,100 acres of 
prescribed fire per year in this analysis area.  In 
addition to this, there is also an opportunity to allow 
natural ignitions to burn in the LSR. 
 
This analysis has identified fire as a tool which if 
utilized can develop and maintain desired 
conditions. High and moderate severity wildfire is a 
threat to current and desired conditions.  Managed 
fire in this analysis area by itself and/or in 
conjunction with other vegetation management can 
be used to develop and maintain desired conditions.  
Large-scale catastrophic wildfire, on the other hand, 
will setback the development of these same desired 
conditions. 
 
Managed fire will cause some small-scale 
detrimental effects, but these effects will be short 
lived and the long-term benefits far outweigh these 
short-term small-scale effects.   
 
Following is a quote from the Thompson Ridge Fire 
History Study (Taylor and Skinner 1996) regarding 
late-successional habitat:  "The cumulative effect of 
fire severity variation across slopes suggests that 
forests with late-successional characteristics (e.g., 
multi-layered canopy, high density of large diameter 
trees, snags, coarse woody debris) were more 
commonly found at lower slope positions as well as 
on north and east facing slopes.  Upper slope 
positions as well as intermediate positions on south 
and west facing slopes were more likely to display a 
pattern of scattered, remnant, older trees and 
patches, exhibiting some late-successional 
characteristics within a coarser-grained pattern 
largely of younger stands.  Managers designing 
activities to reduce the likelihood of large, severe 
fires (e.g., prescribed fires, thinning, fuelbreaks) 
while still providing for long-term, late-successional 
conditions in the LSRs may find it advantageous to 
pattern the severity and extent of treatments after 
these historical patterns of severity."  Based on the 
results of the Taylor and Skinner study a map of fire 
return intervals has been developed.  See Figure 6-
<> Fire Return Intervals. 
 

Survey and Manage requirements are currently 
increasing costs and causing severe delays in 
implementing projects, and also with the discovery 
of any species, reducing the size of project areas.  
The Forest needs to challenge the scientific 
community that single species management 
approaches are not appropriate outside of laboratory 
settings.  The Forest is managing one of the most 
diverse areas for flora and fauna in the world.  This 
diversity developed with the influence of frequent fire 
disturbance.  To attempt to remove this disturbance 
threatens the existence of these disturbance-
dependant species. 
 
To meet air quality objectives, prescriptions for fuels 
treatment (underburning) include weather 
parameters that are favorable for smoke to quickly 
disperse from residential areas and view sheds in 
and near the analysis area.  This is one advantage 
of using prescribed fire over wildfire to meet desired 
conditions.  Managers should try to avoid burning 
under a stable air mass (inversion).  Temperature 
inversions are common in the analysis area during 
late evening and morning hours.  Burns should be 
timed so that the majority of smoke generated is 
transported out of the area during afternoon hours.  
Prescriptions can be developed that will avoid 
extended periods of smoldering.  Large-scale 
wildfire events will not meet air quality guidelines.  
Temperature inversions and long-term smoldering 
will work together under a stable air mass to hold 
smoke and particulates within the analysis area for 
long periods.  Depending on size and timing of the 
fire event, this could last from several days to 
months. 
 

Key Question #4 - What type(s) of fuels 
treatments have been done in the analysis area 
and how successful have these projects been in 
meeting objectives? 

Within the analysis many acres have been 
harvested and had activity fuels treated.  For the 
clear-cut units the fuels treatment objectives were for 
site preparation (providing open ground for planting) 
and for hazard reduction.  The fuels treatment 
objectives for clearcut units were most often met 
using broadcast burning and were very successful in 
removing fuels and creating open areas for planting.  
Partial cutting has been done throughout the 
analysis area without the benefit of fuels treatment. 
 
Timber stand improvement projects that thin 
plantations have been done extensively on both 
public and private lands.  Most of these units have 
not had any follow-up fuels treatment.  An exception 
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is some units that had whole tree yarding done after 
the thinning.  This removed the fuels and promoted 
the growth of grass understory that is being utilized 
by elk in the analysis area. 
   

Key Question #5 - What is the desired 
relationship with private landowners in regards 
to fuels treatment? 

It is important that the Forest Service maintains good 
relationships with private landowners (residents and 
industrial landowners) within the analysis area.  
Fuels treatment has been controversial within the 
area, due to smoke impacts, concerns for possible 
escapes, and damage to water sources or 
improvements.  The Forest Service needs to work 
with private residents especially to help educate and 
resolve their concerns about burning.  It is for benefit 
of residents as well as forest health, wildlife, 
fisheries, and recreation, that the underburn 
program continues to expand. 
 
The largest industrial landowners Fruit Growers 
Supply Company has expressed that they would be 
willing to work with the Forest Service to utilize 
natural breaks for underburning.  For burning next to 
boundaries with Timber Products, the next largest 
land owner, it may be possible to utilize fuel breaks 
that are already in place 
 
Desired Condition   
• The use of fire will likely be an integral component 

of management plans that successfully provide 
long-term, late-successional conditions in the 
newly established LSRs of the Klamath Mountains 
(Taylor and Skinner 1996). 

• Stand conditions that don't promote high severity 
fires. 

• Disturbance-adapted mixed conifer communities 
are maintained/increased.  

• Fire-adapted plant species are maintained in the 
analysis area. 

• Area is more resilient to catastrophic fire and 
drought disturbances. 

• Fire plays a natural role allowing for development 
and maintenance of late-mature/old-growth 
stands. 

• Management activities consider and are consistent 
with overall fire management strategies. 

• A diversity of seral stages similar to pre-settlement 
conditions are maintained across the analysis 
area.  This mosaic of moderate and small patches 
will provide habitats for the variety of wildlife that 
use the analysis area. 

• Poor sites, which are mostly hot and dry and for 
the long-term can only support shrubs, are 
managed for wildlife values.  These areas are 
important deer and elk winter and spring range. 

• In LSRs and RRs where vegetation communities 
are mixed conifer and/or true fir, are managed for 
the maintenance of 50-75% of these stands with 
large tree character (mid/mature, old-growth).  
This is in line with natural conditions of the 
vegetation types in the analysis area. 

• Conifer plantations growing on good sites in this 
watershed are protected from catastrophic fires.  
These same plantations are managed to promote 
tree growth and make them more resilient to fire.  
This will provide future mid/late-seral habitat and 
also commercial timber.  

• A viable system of shaded fuel breaks (including 
ridge-top roads) is established and maintained 
throughout the analysis area.  This system can be 
utilized for both fire suppression and fuels 
treatment activities. 

• Reduce the severity/change the fuels profile to be 
conducive with historic vegetative patterns.  
Increase stability and diversity. 

• Loss of mature forest cover to wildfire would be 
unusual. 
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•  Plantations are put into a fire-stable condition. 
• Human residents, their homes, and property are 

safe from the effects of wildfire. 
 

Key Question #6 - What is the desired road 
system for fire suppression and fuels treatment 
activities? 

The extensive road system in this analysis area has 
been a key component to the success of the fire 
suppression organization in keeping most fires 
small.  The desire is for a road system that provides 
access for fire suppression and prescribed fire.  
These roads are utilized as control features for 
prescribed fire.  During this analysis the terrestrial 
subgroup identified roads that were important for fire 
suppression and fuels treatment access and those 
that could be utilized as fuel breaks.  Table 5-15 
Fire/Fuels Road Rating Criteria, describes the 
criteria used by this subgroup for rating roads within 
the analysis area. 
 

Key Question 6 - What are forest health trends 
for the watershed? 

This analysis area has more mortality identified than 
any analysis previously done on this Forest, 67% of 
the analysis area has some level of mortality 
identified. 
 
Fire behavior potential modeling has identified 6,926 
acres as having high, 39,049 acres as having 
moderate, 22,886 as having low fire behavior 
potential, and 975 acres are identified as being non-
flammable.  Areas identified as having high to 
moderate fire behavior potential account for 66% of 
the analysis area.  The current conditions will burn 
with more intensity and higher severity than any 
vegetative condition that has existed in this area in 
documented history. 
 
 Investments made for future forested conditions, 
i.e., plantations are very susceptible to high severity 
fire.  This susceptibility has been exacerbated by 
timber stand improvement projects that have 
recently thinned plantations and left these thinnings 
in the plantations.  This analysis area has a higher 
fire risk than any other analysis area on the Forest. 
Even with active fire suppression efforts, there is a 
high likelihood that much of the analysis area will be 
involved in large-scale wildfire events in the near 
future.  The following photos display plantation 
conditions found in the analysis area. 
 

 
15 year old plantation, recently thinned, (fuel model 
11 conditions). 
 

Table 5-15  Fire/Fuels Road Rating Criteria 
Rating Criteria* Access 

Needs H M L 

Fire 
Suppression 

Access 

All roads 
under 
private, state 
or county 
jurisdiction 
and all ML 3, 
4 and 5 
roads and 
ML 2 roads 
on ridges or 
with main 
access 

ML 1 and 
2 roads 
that 
provide 
primary 
access or 
better 
access 
than 
alternate 
routes. 

ML 1 and 
2 roads 
that are 
not 
needed for 
primary 
access.  

Prescribed 
Fire   

Access 

All Forest 
Service ML 
3, 4 and 5 
roads and 
ML 2 roads 
on ridges or 
with main 
access 

ML 1 and 
2 roads 
that 
provide 
access for 
prescribed 
fire mgmt. 
and/or are 
strategicall
y located 
for 
potential 
fuel-
breaks. 

ML 1 and 
2 roads 
that are 
not 
needed for 
prescribed 
fire access 
or use. 

H = High need for open and maintained road, 
M = Moderate need for open and maintained road, 
L = Low need for open and maintained road 
ML=road maintenance level. 
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23 year old plantation, recently thinned, (fuel model 
12 conditions). 
 

 
21 year old plantation thinned and slash removed 
(fuel model 9 conditions). 
 
Of the three conditions displayed, the last one (fuel 
model 9) has the best chance of surviving a wildfire.  
These fuel model 9 plantations also represent the 
least amount of plantation conditions.  The majority 
of plantations within the analysis area can be found 
in fuel model 11 condition and a large area within 
the Buckhorn burn (1977) area is found in fuel model 
12 conditions.  
 
With dense multistoried stands, an unstable 
vegetative condition has been created in an area 
where fire is the dominant disturbance agent.  
Opportunities to reduce fuels making mixed conifer 
communities more resilient to the effects of fire 
currently exist, but can be lost in an instant.   
With high stand densities, competition for solar 
space and moisture increases mortality and 
susceptibility to attacks from insects and disease.  
Without some sort of stocking control, natural 
thinning by fire or forest management, dense stand 
conditions develop.  These dense stand conditions 

reduce the ability of trees to grow large and promote 
increases in stand mortality and attacks by insects 
and disease.  Reduced stand vigor and slow growth 
or even negative net growth is also expected in 
many densely stocked stands.  These stands will 
also be less resilient to changing conditions such as 
short duration drought, less resilient to fires and will 
be more susceptible to stand replacement fires. 
 
The formula for determining fire risk is outlined in the 
Forest Plan and in Appendix D Fire and Fuels. The 
fire risk analysis uses the Forest’s fire history 
database to determine the number of fires that have 
occurred in the analysis area from 1922 to the 
present.  Basically the formula is this, the number of 
fires recorded in this period is divided by the total 
number of years and then divided by the acres 
within the analysis area, and this output determines 
the fire risk.  Using this formula, the number of fires 
that have been recorded in the analysis area over 
the last 79 years shows this area as a high risk for 
fire.  These fire start locations have been fairly 
evenly distributed over the area.  Lightning fires, 
which are 70% of the total number of fires, are 
mostly ignited along ridges, but also have been 
ignited mid and low on slopes and in drainage 
bottoms.  The Klamath River corridor shows the 
highest number of human caused fires, and as seen 
last year, fires that start low in the canyon can 
become large and severe in a hurry, even when we 
haven’t yet reached 90th percentile weather.  As 
discussed in Step 4, large fire events are common in 
the analysis area.  This is a list of the years that we 
have records of large fires (any fire >40 acres) 
occurring in the analysis area; 2000, 1994, 1987, 
1983, 1977, 1971, 1968, 1963, 1962, 1956, 1954, 
1949, 1947, 1945, 1944, 1943, 1939, 1938, 1935, 
1932, 1930, 1929, 1928, 1927, 1926, 1925, 1924, 
1923.   
 
The perimeters of large fires that have occurred 
within the analysis area show many similarities to 
fire perimeters throughout the Klamath National 
Forest.  The majority of the area burned is found on 
south aspects and the most severe intensities 
recorded are on the south aspect between 2,000 
and 4,000 feet elevation.  Large fires that occurred 
in 1987, 1994 and 2000 were all mapped by burn 
intensity level.  High intensity indicates that 70 to 
100% of the vegetation was killed.  Moderate 
intensity is for areas that had between 30 and 70% 
of the vegetation killed.  Low intensity identifies 
areas that had less than 30% of the vegetation killed 
by the fire.  Tables 5-16 and 5-17 Burn Intensity By 
Elevational Range (Percent Of Total Area Burned) 
and Burn Intensity By Aspect (Percent Of Total Area 
Burned), display data collected by the mapping of 
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burn intensities on fires that occurred within the 
analysis area in 1987, 1994 and 2000.  
 
Table 5-16 Burn Intensity By Elevational Range 
(Percent Of Total Area Burned) 
Elevational 
Range <2000’ 2000’-

4000’ >4000’ 
High  
Burn Intensity 0% 10% 7% 
Moderate 
Burn Intensity 1% 35% 7% 
Low  
Burn Intensity 0% 26% 13% 
Total % Area 
Burned  1% 71% 27% 
 
Table 5-17 Burn Intensity By Aspect (Percent Of 
Total Area Burned) 
Aspects North East South West 
High 
Intensity 1% 6% 8% 3% 
Moderate 
Intensity 2% 10% 25% 6% 
Low 
Intensity 6% 7% 17% 10% 
Total % 
Area 
Burned  

9% 23% 50% 19% 

 
Based on this analysis, approximately ½ of the 
analysis area should be considered at extremely 
high risk to disturbance by fire.  Included in areas 
that are important to treat and/or protect could be 
these mid-elevation south aspects.  It needs to be 
noted that protection of these areas will not always 
be successful.  There appears to be many other 
benefits that could be realized by treating fuels in 
these mid-elevation areas, of note is the 
improvement of winter and transitory habitat for elk.    

Late Successional Habitat 

Key Question 1- How has the amount, 
distribution and condition of late-successional 
habitat within LSRs changed across the analysis 
area?  
Key Question 1a- What have been the agents of 
change? 

Late-successional forest habitats are naturally 
diverse within the project area.  Historically, the 
distribution and condition of forest habitats were 
shaped by disturbance processes, such as weather 
events and/or fire.  The natural fire regime had direct 
and indirect effects on species composition and 
species abundance.  Prior to the influence of 
European settlers, it is expected that the landscape 
was patchy, containing a variety of different age and 

size classes in the forested communities. Large-
scale fires were infrequent, while frequent low-to-
moderate fires broke up the larger patches of forest 
and maintained fuels at a sustainable level.  Dense, 
late-successional forest habitats were found along 
drainage bottoms, on the lower portions of north and 
east aspects, and in higher elevation true fir types 
(refer to Fire discussion).  More open stands of late-
successional forest (consisting of pine or pine/mixed 
conifer) occurred on south and west aspects.  
Scattered conifers and hardwoods with chaparral, 
grasses, and forbs in the understory covered south 
and west aspects at lower elevations.    
 
Historically, frequent burning had a profound effect 
on the local fire regime by maintaining early 
successional vegetation in openings, maintaining 
open understories, excluding fire-intolerant species 
(such as white fir), and maintaining lower levels of 
ground fuels. Fire exclusion became policy for 
National Forests shortly after the turn of the century, 
but didn't have much effect until the 1940s when 
suppression efforts were mechanized after the World 
War II.  Effective fire suppression since that time has 
changed the distribution and structure of late-
successional forest by allowing stand densities to 
increase, allowing the understory to fill in with shade 
tolerant conifer and hardwood reproduction, 
increasing the buildup of fuels, promoting 
development of ladder fuels, and promoting 
development of closed canopies that can sustain 
crown fire.  With this change in stand structure, fire 
suppression has also allowed for the development of 
more dense forested stands on south and west 
aspects, and higher on slopes, where historically 
stands were much more open.    
 
Changes to forested stands over the last century 
have lead to large landscape-level fires burning with 
varying degrees of intensity across the Forest.  
These wildfires have reduced and fragmented late-
successional forest in the landscape.  Large fires 
occurred adjacent to the analysis area in 1955 and, 
more recently, within the analysis area in 1977, 
1987, and 2000; large fires in the area have burned 
over 13,000 acres since 1935. 
 
Forest management activities have also influenced 
late-successional forest habitats in the analysis 
area. Timber harvest and road building have 
accounted for most of the management that has 
impacted vegetation and influenced the amount of 
late-successional habitat currently found today.  
Roughly 17% of land in the analysis area has been 
cleared through timber harvest since the 1930s.  In 
addition, there are approximately 459 miles of roads 
within the analysis area.  Clearing through timber 
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harvest and road building has reduced the amount 
of late-successional habitat and fragmented larger 
blocks of habitat (refer to Step 3).  
 
Areas that have been harvested in the matrix will be 
managed for forest health, maximum tree growth 
and yield, and future commodity outputs.  Within 
LSRs, areas that have been harvested will be 
managed for development of late-successional 
forest habitat that will persist over time.  It is not 
expected that LSRs will consist of homogeneous 
stands of late-successional forest, rather it is 
expected that the landscape will contain a mosaic of 
seral stages and structural components as 
described below under Key Question #2 Desired 
Conditions. 
 
Many of the features that make late-successional 
habitat suitable for late-successional forest-related 
species also make it susceptible to catastrophic loss 
from wildfire or pest epidemic.  Large downed wood, 
dense canopies, and understory vegetation all 
contribute to habitat suitability and to high fire 
behavior. The higher stand densities on south and 
west slopes, resulting from fire suppression, leave 
them susceptible to mortality from inter-tree 
competition, insect epidemic, and loss to fire.  
Treatments to reduce fire risk, such as reducing 
continuity of canopies, removing ladder fuels, and 
reducing ground fuels, may reduce the quality of 
habitat for late-successional forest-related species.  
Therefore, within LSRs it is important to seek 
balance in an approach that reduces risk of fire while 
at the same time protects large areas of fire-prone 
late-successional forest.  
 
Currently, there are 12,329 acres of late-
successional forest habitat within the analysis area 
(23% of the capable land).  It is estimated that dense 
late-successional forest occupied roughly 25,000 
acres of the area in the early part of this century, 
based on historic logging and road building (roughly 
50% of capable land), with the remainder of the 
capable land in a variety of seral stages or open 
conifer stands influenced by natural processes.  
Using these acreage figures, late-successional 
forest habitat has been reduced by roughly 50%, on 
both public and private lands, since the 1930s.  The 
overall distribution of late-successional forest is 
similar to historic patterns; however, larger stands of 
forest have been fragmented by wildfire, timber 
harvest, fire salvage, and roads.  Average patch size 
has decreased, and there has been a loss of large 
diameter trees, especially in the pine/mixed conifer 
zone.   
 

Key Question 2- What is the desired condition of 
late-successional habitat within LSRs and 
across the analysis area? 

 
The desired condition for late-successional forest 
habitat focuses on reserves (LSRs) that have been 
set aside for the purpose of maintaining and 
enhancing late-successional forest habitat and other 
land allocations that are expected to provide 
dispersal for late-successional forest related species 
across the landscape (100-acre LSRs, RRs, and 
special habitat areas).  The desired conditions 
described here have been adapted from the 
Forestwide LSR Assessment (USDA 1999). 
 
The desired condition within reserves and special 
habitat areas is to provide late-successional forest in 
which structure and composition is consistent with 
site conditions and ecological processes.  Important 
structural attributes include live old-growth trees, 
standing dead trees, fallen trees or logs on the forest 
floor, and logs in streams.  Additional important 
elements typically include multiple canopy layers, 
smaller understory trees, canopy gaps, and patchy 
understory.  These conditions typically begin to 
appear when forest stands are between 80 and 140 
years in age, depending on site conditions, species 
composition, and site history. 
 
A generalized desire for LSRs is to promote and 
maintain late successional conditions in the 
maximum amounts sustainable through time.  
Processes that historically have created late-
successional ecosystems include:  tree growth and 
maturation; death and decay of large trees; low to 
moderate intensity disturbances (such as fire, wind, 
insects and disease) that create canopy openings 
and gaps in the vegetation; establishment of trees 
beneath the maturing overstory trees either in gaps 
or under the canopy; and closing of canopy gaps by 
lateral growth or growth of understory trees.  These 
processes result in forests moving through different 
stages of succession that may span several hundred 
years.  
 
It is desirable to have variability in late-successional 
vegetative characteristics across the analysis area. 
Multistoried conditions will be scattered throughout 
the landscape, but will be more prevalent on the 
lower half of the more mesic north and east aspects, 
and in riparian areas.  South and west facing slopes 
will have fewer multi-layered conditions and 
potentially different species composition.  Canopy 
closure will vary across the landscape, ranging from 
less than 50% on south and west slopes to greater 
than 80% on north and east slopes and riparian 
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areas.  Upper portions of all aspects, except in the 
true fir type, will generally have lower densities as 
compared to lower on the slopes.  Snag and down 
log accumulations will be higher on the lower 
portions of slopes and decrease as one moves up 
slope. 
 
It is anticipated that plantations are capable of 
supporting mature and late-successional forest, and 
therefore, the desired condition is to manage them 
over the long term to produce late-successional 
forest.  Residual snags, hardwoods, and down logs 
from the previous stand will be desired components 
to maintain within these plantations.  Hardwoods 
should be carried through the life of the stand.  In 
the interim, the stands should be healthy and fast 
growing with stocking levels and fuel accumulations 
that reduce the likelihood of loss to catastrophic fire.  
 
The introduction of prescribed fire into late-
successional forest stands will help encourage the 
processes and attributes that define late-
successional ecosystems.  It is expected and even 
desirable to have low to moderate intensity fires 
burn in LSRs and Riparian Researves.  Low 
intensity fires will reduce fine fuels and ladder fuels, 
create a seedbed for a diversity of herbaceous 
plants, and create a patchy understory.  Moderate 
intensity fires are desirable if they create small 
openings in the canopy of one to five acres in size.  
This allows for regeneration of forest stands and 
creates snag patches and concentrations of down 
woody debris, which are important habitats for some 
late-successional forest-related species.  Burn 
openings are most desirable if they occupy only a 
small percentage (5-10%) of the stands providing 
habitat.  In addition, the introduction of a fire cycle 
more similar to that which occurred in pre-
suppression times will reduce the risk of catastrophic 
fires.  Large, stand-replacing, high intensity fires are 
not desirable within reserves or special habitat 
areas.  Throughout the area, fuel conditions should 
generally range from low to moderate fire behavior.  
Variability of fuel conditions across the landscape is 
desired, with some high concentrations of fuel 
(coarse woody debris) intermixed with areas of low 
fuel accumulations.  It is reasonable to expect that 
heavier scattered pockets of fuels (coarse woody 
debris) will occur on relatively cool, moist sites, such 
as those found on north and east aspects, or low on 
the slope adjacent to perennial riparian areas.  
South and west aspects and upper slope positions, 
which are typically drier and harsher, will generally 
contain lighter fuel loadings with fewer scattered 
pockets of heavy fuel.  Site capability will also 
influence the amount of fuel or coarse woody debris. 
 

It is desirable to continue to have insect and disease 
populations at endemic levels within late-
successional forest habitats.  Insects and diseases 
create gaps and are important for creating many of 
the decadence attributes desired in old-growth 
stands.  It is important that they don't reach levels 
that will create situations that will prevent the long-
term sustainability of late-successional habitats. 
 

Key Question 3- How will connectivity of late-
successional habitat be maintained within and 
between LSRs? 

 
Connectivity between LSRs in the analysis area is 
considered good for two reasons.  First, the distance 
between LSRs is less than 6 miles, giving it a "very 
strong" rating in the Forestwide LSR Assessment.  
Second (USDA 1999), the Horse Creek Analysis 
Area has more than 50% of capable ground in 
dispersal habitat (average diameter at breast height 
of 11 inches and average crown closure greater than 
40%), putting it below the threshold for formal 
consultation on projects that will remove or degrade 
habitat for northern spotted owls (USDA 1999) (refer 
to Table 3-28 Dispersal Habitat Between LSRs and 
Wilderness Within The Horse Creek Analysis Area).  
Although the criteria show that there is good 
connectivity in the area, the majority of dispersal 
habitat in the Matrix is in a mid-successional stage 
and is at the low end of the 11 inch diameter at 
breast height (DBH) criteria as described in Chapter 
3.  The quality of connectivity habitat in the Matrix 
portion of the Horse Creek Analysis Area is limited 
due to fragmentation of the landscape and a 
preponderance of early and mid-successional forest 
conditions.    
 
Maintenance and/or improvement of existing 
connectivity between large reserves will be achieved 
through project planning that protects remaining old-
growth patches, maintains more than 50% dispersal 
habitat in the watershed, through road 
decommissioning in areas with high road density, 
through maintenance of Riparian Reserves and 100-
acre LSRs, and through management of plantations 
and burned areas to promote growth of mature 
trees.    
 
Connectivity of late-successional forest within the 
Horse Creek portion of the Johnny-O’Neil LSR is 
lacking.  The wildfires of 1987 and subsequent 
salvage logging reduced late-successional habitat 
on over 1,330 acres in the Horse Creek drainage.  In 
addition, much of the LSR in the adjacent watershed 
was also burned.  The desired condition for this LSR 
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is to promote the growth and development of late-
successional habitat over time.  Management of 
forested stands in this area should focus on 
treatments that will accelerate growth, reduce fuels, 
reduce competition, and protect the stands so that 
they can develop into late-successional habitat.  
 
Overall distribution of late-successional habitat in the 
Collins-Baldy LSR is weak.  Dense, mid-
successional and pole stands dominate the LSR.  
These mid-successional and pole stands may 
provide some connectivity, however, dense stand 
conditions, high fuel levels, and conditions on 
adjacent private land reduce the effectiveness of the 
habitat for late-successional forest related species.  
Management of habitat in the Collins-Baldy LSR 
should focus on stocking control and fuels reduction.  
Protection and management of these stands is 
critical to the development of late-successional 
forest in this LSR.  Connectivity of late-successional 
habitat across the LSR will continue to be limited 
due to the checkerboard ownership pattern.  
Management should focus on a mosaic of late-
successional forest that includes larger patches on 
public lands (square mile sections) and expect 
smaller patches and clumps of residual trees on 
private land (spotted owl protection zones, riparian 
buffers, and other special management areas).  
 
In order to maintain connectivity within and between 
large reserves, it is important to consider the 
potential for catastrophic loss of habitat through fire 
or disease.  High stand densities and large amounts 
of ground and ladder fuels indicative of fire exclusion 
increase the risk of wildfire and insect epidemic.  
Thinning of dense stands and utilizing prescribed fire 
to reduce fuels will aid in maintaining existing habitat 
connections across the landscape.  
 

Key Question 4 - How will the effects of high 
road density on late-successional habitats be 
minimized? 
Key Question 4a - What are the criteria used to 
assess roads for the Roads Analysis Process 
included in Appendix E of this document? 

 
Road construction in the Horse Creek Analysis Area 
was generally done to access timber harvest areas 
or mining claims.  Road building opened up areas to 
higher levels of human use through recreation, 
hunting, or collection of forest products.  Human 
access has effects on wildlife by providing a source 
of disturbance, which can reduce the effectiveness 
of the habitat.  It also provides access to once 
remote areas, which can cause an increase in the 

illegal harvest of wildlife.  Roads also permanently 
alter habitat within the roadway itself, they divide 
larger blocks of forest into smaller fragments, which 
impacts species of low mobility by splitting habitat 
and making portions of the habitat inaccessible.  
 
Impacts to late-successional habitat and disturbance 
to wildlife populations can be minimized by closing 
roads, thereby eliminating disturbance from 
motorized vehicles and reducing access, or by 
closing/decommissioning roads and allowing the 
roadbed to be recolonized by the local vegetation or 
replanted. 
 
Land allocations, such as LSRs and Riparian 
Reserves, have management goals/ objectives 
where commodities and logging are not the primary 
land use.  The reserves are established to protect, 
enhance and restore habitats and ecosystems.  
Portions of the current road system are not 
consistent with these land allocations and have been 
reviewed as part of this ecosystem analysis.  Refer 
to Appendix E Roads  Analysis Process, which 
provides a starting point for developing road 
improvement, maintenance, and decommissioning 
opportunities. 
 
The road network within the analysis area was 
assessed for effects on late-successional forest 
habitat and deer/elk range using road density criteria 
as displayed in Table 5-18 Terrestrial Wildlife Road 
Rating Criteria for the Horse Creek Analysis Area..  
These criteria were used to rate each road within the 
analysis area, combined with criteria from other 
resources including human use, as described in 
Appendix E Road Analysis Process.  Areas rated as 
"high resource impacts associated with roads" (see 
below) were highest priority for road closure or 
decommissioning in order to reduce disturbance 
and/or reduce habitat fragmentation in those areas 
most heavily impacted. 
 

Table 5-18,  Terrestrial Wildlife Road Rating 
Criteria For The Horse Creek Analysis Area. 

Rating Criteria 

Resource 
Impacts 
 

(H) high 
resource 
impacts 

associated 
with roads* 

(M) moderate 
resource 
impacts 

associated 
with roads* 

(L) low or 
negligible 
resource 

impacts from 
roads* 

Reduce 
road 
density in 
LSRs 

Areas within 
LSRs with >4 
miles per sq. 
mile of roads

Areas within 
LSRs  with  

1-4 miles per 
sq. mile of 

roads 

Areas within 
LSRs with  

< 1 mile per 
sq. mile of 

roads 
Reduce 
road 

Areas within 
deer/elk 

Areas within 
deer/elk 

Areas within 
deer/elk 
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Table 5-18,  Terrestrial Wildlife Road Rating 
Criteria For The Horse Creek Analysis Area. 

Rating Criteria 

Resource 
Impacts 
 

(H) high 
resource 
impacts 

associated 
with roads* 

(M) moderate 
resource 
impacts 

associated 
with roads* 

(L) low or 
negligible 
resource 

impacts from 
roads* 

density in 
deer/elk 
range 
(winter, 
summer, 
transitory) 

range with  
>4 miles per 
sq. mile of 

roads 

range with  
1-4 miles per 

sq. mile of 
roads 

range with 
< 1 mile per 
sq. mile of 

roads 
 

Site Specific Criteria:   
1)Roads that access plantations, that have been identified 
for closure within LSRs, should be considered for gating to 
allow access for thinning of plantations, decommissioning 
should be planned for the future.   
Roads that intersect blocks of late-successional habitat 
within LSRs should be considered for decommissioning in 
order to reduce fragmentation of late-successional forest 
habitats.   
3)  Maintenance level 1 and 2 roads within 1/2 mile of bald 
eagle or peregrine nests should be considered for closure.  
*Road density ratings are based on total road density for 
system roads, including roads with seasonal or year-round 
closures.  Therefore, open-road related disturbance is less 
than is implied by the above density ratings.    

 
Desired Condition 
• Road densities are reduced to an average of less 

than two miles per square mile within LSRs.  
• Road densities in the matrix are reduced to less 

than four miles per square mile where possible.   
• Roads in the vicinity of known nest sites or 

important habitat areas are closed. 
• Fragmentation of late-successional habitat is 

reduced by decommissioning of roads in areas 
that exceed four miles per square mile. 

 

Key Question 5 - What are the implications of 
private land management adjacent to LSRs as it 
relates to managing for late-successional forest 
related species across the landscape? 

 
Land management emphasis on privately owned 
land is long-term management of timber lands, using 
even and uneven-age management, for maximum 
production of high quality forest products while 
maintaining and enhancing other forest resources 
such as water quality and wildlife habitats (C. Brown 
and S. Farber, pers. comm. 1999).  The goal of this 
management process is to maintain functional 
spotted owl habitat while growing and harvesting a 
sustainable yield of forest products.  The strategy of 

maintaining structural features, such as snags, 
green cull, downed logs, and clumps of residual 
trees, is expected to provide for the long-term 
stability required for the conservation of the northern 
spotted owl.     
 
Currently, there are roughly 32,120 acres of private 
land; 15% of that is in a late-successional forest 
stage, 34% is in a mid-successional stage, and 26% 
is in an early successional stage.  Timber harvest on 
private land is expected to reduce late-successional 
habitats and promote early and mid-successional 
stages of forest habitat.  Habitats on private land will 
consist of a mosaic of younger, harvested stands 
with clumps of large trees and patches of older 
forest in known spotted owl activity centers, in 
riparian buffers, and in other special habitat areas.  It 
is expected that dense late-successional habitat will 
be reduced over time on private lands except in 
known spotted owl activity centers.  Private lands will 
provide foraging and dispersal habitat for late-
successional forest related species, but those 
species will rely on public lands for larger patches of 
mature forest for nesting and denning.  
 

Terrestrial Wildlife and Plants 
 

Key Questions for wildlife have been combined and 
will be answered together for each species. 

Key Question #1 - For the identified habitats and 
associated wildlife/plant species, what has 
changed from historic to present and what have 
been the agents of change? 
Key Question #2 - What are the desired 
conditions for habitat types in the analysis area? 
Key Question #3 - What are the effects of exotic 
species on the ecosystems within the analysis 
area? 
Key Question #4 – What are the effects of high 
road density on wildlife and plant species and 
their habitats? 
 
Subalpine Conifer, Red Fir and White Fir 
 
The distribution and composition of the subalpine 
conifer and true fir forest in the analysis area has 
been most influenced by wildfire, fire suppression, 
timber harvest, and road construction.  Timber 
harvest, road construction, and wildfire (in 1971) 
have affected roughly 800 acres  (15%) of mature 
green or burned forest, these acres have been set 
back to early seral stages through timber harvest or 
salvage on National Forest land in the last two 
decades.  Harvest and road building have lead to 
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fragmentation and decreased patch size in older 
subalpine and fir forest in the vicinity of upper West 
Fork Middle Creek, upper Buckhorn Creek, and on 
the east side of Dry Lake Mountain.         
 
The change in frequency and severity of fires 
through effective fire suppression over the past 
several decades has had an effect on the structure 
of subalpine conifer and true fir habitats.  Forests in 
these types have become decadent, with high levels 
of downed wood, snags, and ladder fuels.  Stands 
have become over-dense; crowding and competition 
have created conditions conducive to attacks by 
insects and disease.  Although outbreaks of insects 
and disease are a natural occurrence in forested 
habitats, the lack of fire has lead to higher levels of 
mortality, which is exacerbating fuels conditions and 
increasing the risk of stand replacing wildfire.  The 
fire interval is longer for true fir and subalpine conifer 
forest types than for mixed conifer types.  Due to the 
longer fire interval in these forest types, they have 
not been as heavily impacted by fire suppression as 
have other habitat types, and are only now 
approaching twice the average fire-return interval 
found in several studies (Agee, 1993).  Because of 
these minor alterations to the natural fire regime, we 
still have the ability to perpetuate the mosaic of age 
classes through the use of fire and other 
management techniques.  
 
Trends   
A change in the distribution of seral stages toward 
younger stands is expected in the true fir habitat 
type based on the moderate and high levels of 
mortality currently found in those types (refer to 
Forest Health and Fire Disturbance Risk and Hazard 
section).  A decrease in patch size of older forest 
and the number of larger patches is expected, and 
an increase in the density of snags and logs is 
expected on National Forest lands.  Overall, fire 
suppression activities will lead to continued fuel 
build-up, increased stand density, and increased risk 
from wildfire in this habitat type (refer to Forest 
Health and Fire Disturbance Risk and Hazard).  
 
Desired Condition   
• The amount of older subalpine conifer and true fir 

forest in the analysis area is maintained on at least 
50% of the capable ground within the analysis 
area (50% of the subalpine conifer and true fir 
vegetation types). 

• Mature subalpine conifer and true fir forest occurs 
adjacent to montane meadows, grasslands, red fir 
barrens and in Riparian Reserves. 

• Fuels are reduced to a more natural level (refer to 
Forest Health and Fire discussion) and stand 

densities are reduced or maintained at sustainable 
levels. 

 
Great Gray Owl 
 
Incidental sightings of great gray owls have occurred 
within and adjacent to the analysis area.  It is 
expected that true fir forests in the area provide 
suitable nesting and foraging habitat for this species. 
   
Trends 
• Few surveys have been conducted for great gray 

owls in the analysis area, it is expected that 
additional surveys will reveal owl nest sites in the 
area.   

• Discovery of nest sites will allow for protection of 
those sites.    

• The amount of suitable habitat will fluctuate as cut-
over areas within the forest mature and additional 
areas are harvested.  Current methods of timber 
harvest are not expected to remove large blocks of 
suitable habitat (clear cuts), partial harvest and 
patch cuts may continue to provide suitable 
habitat.       

• Successful fire suppression has created conditions 
within suitable habitat that have increased the 
potential for large-scale disturbance events, such 
as wildfire or disease epidemics; large-scale 
disturbance would increase the fragmentation of 
suitable habitat. 

 
Desired Condition   
• Great gray owl populations are at or near full 

potential in the analysis area.  
• The amount of suitable habitat within LSRs is at 

the maximum amount sustainable through time. 
• Mature forest condition is provided at 50% of 

capable ground in the area outside of LSRs; 
mature forest habitat is provided adjacent to 
montane meadows, grasslands, streams and red 
fir barrens. 

 
American Marten and Wolverine 
 
American marten and wolverine have not been 
documented in the analysis area and it is expected 
they either do not occur or they are quite rare in the 
area.  Due to the lack of historical data on 
populations within this analysis area, it is difficult to 
assess population changes from the historical to the 
current time period.  Information in the literature on 
changes in populations focus on declines that 
occurred due to over trapping and logging in the 
United States and Canada.  The literature suggests 
that California fur resources were so low by the late 
1800s, that populations have not yet recovered 
(CDFG 1992).   
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There is little information on how trapping and 
habitat loss have affected populations locally.  
Logging, road building, and fire suppression have 
changed the structure of the forest, but suitable 
habitat is still abundant in the area.  Recreational 
activities may impact marten and wolverine in the 
area through disturbance and displacement of 
individuals to avoid people.  The description of 
habitat changes over time from Late-Successional 
Habitat Key Question #1 and the great gray owl 
discussion (above) also apply to marten and 
wolverine.   
 
Trends   
Management for late-successional forest within 
LSRs, with emphasis on large coarse woody 
material and snags, will provide habitat for the long-
term.  Trends for forest conditions are described 
above. 
  
Desired Condition   
• Marten and wolverine populations are at or near 

full potential in the planning area. 
• Late-successional habitat (denning, resting, and 

foraging habitat) within LSRs is at the maximum 
amount sustainable through time.  

• Foraging and dispersal habitat is provided in the 
matrix at 50% of capable ground in the area; 
mature forest habitat is provided adjacent to 
montane meadows, grasslands, streams and red 
fir barrens.  

 
Klamath Mixed Conifer, Douglas-fir, Ponderosa 
Pine  
 
The distribution and composition of the mixed 
conifer forest type has been most influenced by fire, 
timber harvest, road building, and fire suppression.   
The amount of late-successional forest has 
decreased in the analysis area on both public and 
private lands (refer to Chapter 3) through timber 
harvest, fire salvage, and road building.   Harvested 
stands have been replanted, or have seeded in 
naturally, and are currently in early and mid-seral 
stages.  Timber harvest and road building have lead 
to fragmentation, decreased patch size, and fewer 
large patches of older forest.  Timber harvest and 
roading have lead to an increase in mid-seral, early 
seral and edge habitat.          
 
The change in frequency and severity of fires 
through effective fire suppression over the past 
several decades has had an effect on the structure 
of mixed conifer habitat.  Mixed conifer forest has 
become denser with multi-layered stands, larger 
numbers of shade-tolerant species and 

accumulations of ground fuels.  Understory trees 
and shrubs have encroached into normally more 
open stands (e.g. ponderosa pine type) due to the 
lack of ground fires.  This change to forest structure 
is creating a condition that will most likely lead to 
large stand-replacing fires similar to those already 
experienced during 1977, 1987 and 2000.  The 
continuous accumulation of small surface fuels, 
vertical fuels, and large woody material have created 
a situation in which crown fires will occur with 
greater frequency and fires will be larger and far 
more destructive of habitat.  In order to reverse the 
trend, fire would have to be reintroduced into the 
landscape.  Fuels reduction efforts would have to be 
focused on areas where fuels were naturally lower, 
such as south and west aspects and higher on 
slopes. 
 
Management direction in the Forest Plan 
emphasizes development, protection and 
enhancement of late-successional and old-growth 
forest in LSRs, 100-acre LSRs in the Matrix, and 
Riparian Reserves.  In the analysis area, achieving 
Forest Plan objectives can be done by developing 
and enhancing previously burned and harvested 
stands, by reducing the current build-up of fuels and 
by reducing stand density in mid- and late seral 
stage stands.  Outside of LSRs and Riparian 
Reserves, connectivity of older forest should be 
maintained by retaining 15% old-growth forest in fifth 
field watersheds and by maintaining and enhancing 
patches of mid- and late seral forest (size class 3 
and above) over 50% of the watershed.  Early seral 
habitat (size class 3 and below) should account for 
50% of the land base in the Matrix within the fifth 
field watershed. 
 
Trends   
A change in the distribution of seral stages in the 
mixed conifer habitat type is expected based on 
natural succession:  the amount of early seral mixed 
conifer forest will decrease and the amount of mid- 
and late-seral forest will increase as stands that 
were harvested in the past continue to mature.  
Stand replacing fires and timber harvest would alter 
this predicted change and private landowners are 
expected to continue to harvest their land using 
short rotations.  An increase in patch size, the 
number of larger patches, and the density of snags 
and logs is also expected Forest Health and Fire 
Disturbance Risk and Hazard d on National Forest 
lands.   
 
In ponderosa pine dominated mixed conifer stands, 
it is expected that continued fire suppression will 
promote encroachment of Douglas-fir and white fir 
and a reduction in pines.  Overall, fire suppression 
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will lead to continued fuel build-up, increased stand 
density, and increased risk from wildfire in this 
habitat type (refer to Forest Health and Fire 
Disturbance Risk and Hazard section).  
 
Desired condition   
• The amount of older mixed conifer forest within 

LSRs is at the maximum amount sustainable 
through time. 

• Connectivity of mid- and late seral mixed-conifer 
forest is provided at 50% of capable ground in the 
analysis area in Matrix. 

• Early seral mixed conifer forest is provided on 
approximately 50% of the analysis area in the 
Matrix, and is provided in areas where natural 
disturbance has occurred within LSRs. 

• Fuels are reduced to a more natural level (refer to 
Forest Health and Fire Disturbance Risk and 
Hazard discussion) and stand densities are 
reduced or maintained at sustainable levels. 

 
Northern Spotted Owl 
 
The change in frequency and severity of fires 
through effective fire suppression over the past 
several decades has had an effect on the structure 
of suitable spotted owl habitat.  Mixed conifer forest 
in the analysis area has become denser with multi-
layered stands, larger numbers of shade-tolerant 
species and accumulations of ground fuels.  
Understory trees and shrubs have encroached into 
normally more open stands (e.g. ponderosa pine 
type) due to the lack of ground fires.  This change to 
forest structure is creating a condition that will most 
likely lead to large stand-replacing fires similar to 
those already experienced during 1977, 1987, and 
2000, as described above.   
 
It appears that the amount and distribution of conifer 
vegetation has changed in this analysis area as fire 
exclusion has allowed conifer growth or 
encroachment into other plant communities.  It also 
appears that the amount of suitable spotted owl 
habitat (dense late-successional forest) has 
decreased overall as a result of timber harvest, fire 
salvage, and road building.  Currently, within the 
analysis area, there are approximately 29,175 acres 
of suitable nesting, roosting, and foraging spotted 
owln ; this is roughly a 28% reduction in habitat 
since the 1930s based on historic logging.  Of the 
habitat that has been affected by timber harvest and 
road building in the analysis area, roughly 30% is 
located within large LSRs.  Current management 
direction in LSRs calls for the protection and 
enhancement of late-successional forest within 
LSRs.  Given this direction, the long-term objective 
in this analysis area is to develop previously logged 

and roaded areas within LSRs into late-successional 
habitat suitable for northern spotted owls.  There are 
approximately 3900 acres of previously harvested 
land that can be developed into suitable habitat over 
the long-term.  In addition, as a result of fire 
suppression, there are large areas of dense, early 
and mid-successional habitat that are at risk of loss 
to wildfire, insects or disease.  Thinning and fuels 
reduction in dense stands will increase growth and 
development of late-successional forest 
characteristics while protecting stands from loss to 
wildfire or insect epidemic.     
  
There are currently 24 spotted owl activity centers 
tracked in the Forest Geographic Information 
System (GIS) in the analysis area; “activity center” 
status is based on the available survey data.   It is 
expected that this number of identified activity 
centers over estimates the current population (due 
to nesting not having been confirmed at all sites, 
amount of available habitat, and close proximity of 
some activity centers), but that it is representative of 
the population potential for the analysis area.  It is 
estimated that when previously burned and 
harvested forest stands recover, there is the 
potential for two or three more activity centers in Salt 
Gulch, Middle Creek, or Buckhorn Creek (refer to 
Figure 3-11 Wildlife Features, and Figure 4-3 
Timber Harvest By Decade. 
 

Critical Habitat: Spotted owl Critical Habitat 
overlaps the two LSRs within the analysis area by 
100% (both Johnny-O’Neil LSR and Collins-Baldy 
LSR).  Critical Habitat (CH) will be managed as 
LSR (refer to Forest Plan and USDA 1999) and 
constituent elements of CH (physical and 
biological features that support nesting, roosting, 
foraging, and dispersal) will be maintained over 
the long term.  In order to maintain constituent 
elements of CH, which are generally associated 
with mature and old-growth forests, techniques will 
need to be employed to reduce fuels, stand 
densities, and overall fire hazard and return stands 
to a condition that is sustainable over time under 
the inherent disturbance regime of the landscape 
(Everett, et. al. 2000).   

 
Spotted Owl Baseline Analysis: LSRs 
categorized as insufficiently providing for owls 
(such as Collins-Baldy and, potentially, Johnny-
O’Neil), require support from owl territories in the 
surrounding Matirx to maintain their populations as 
LSR habitat recovers (e.g. from wildfire, road 
building or timber harvest).  To ensure support 
from owl territories in surrounding Matrix, the 
Baseline Analysis recommends that occupied owl 
home ranges within a 7-mile buffer surrounding 
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these LSRs are maintained at their current level of 
suitable habitat.  Within these buffers, the United 
States Fish and Wildlife Service (USFWS) 
recommends minimization of incidental take to 
maintain owl populations during the LSR recovery 
period.  Removal of nesting/roosting habitat within 
occupied owl home ranges (determined through 
protocol surveys) is not recommended.  Without 
current protocol surveys, removal of unsurveyed 
nesting/roosting habitat is also not recommended.  
Seasonal restrictions are recommended for all 
projects involving habitat modification (February 1 
through September 15) or noise disturbance 
(February 1 through July 31) within ¼ mile of 
suitable habitat or known spotted owl sites. 

  
Trends 
• The number of spotted owl activity centers will 

remain fairly constant for the near future (30 to 50 
years) on National Forest lands, but may increase 
by 2 or 3 as habitat develops in previously burned 
and harvested areas (Salt Gulch, Middle Creek 
and Buckhorn Creek).  

• The amount of suitable spotted owl habitat in 
LSRs will increase over time, provided there are 
no large-scale wildfires, as harvested areas, and 
areas affected by fire, recover within the LSRs.  

• The amount of suitable habitat in the Matrix will 
fluctuate as cut-over areas within the forest mature 
and additional areas are harvested.  Current 
methods of timber harvest are not expected to 
remove large blocks of suitable habitat (clear 
cuts), partial harvest and patch cuts may continue 
to provide suitable habitat.  

• Dispersal and foraging habitat will increase as cut-
over areas within the forest Matrix and in Riparian 
Reserves mature. 

• Dispersal and foraging habitat (including 
harvested openings) will occur on adjacent private 
lands; nesting and roosting habitat will be more 
limited on private lands. 

• Successful fire suppression has created conditions 
within suitable habitat that have increased the 
potential for large-scale disturbance events, such 
as wildfire or disease epidemics; large-scale 
disturbance would increase the fragmentation of 
suitable habitat. 

 
Desired condition   
• Northern spotted owl populations are at or near full 

potential in the planning area.  
• Recovery of spotted owls is promoted or achieved 

through development and protection of suitable 
habitats. 

• The amount of suitable habitat within LSRs is at 
the maximum amount sustainable through time. 

• Dispersal habitat for owls is provided at 50% of 
capable ground in the fifth field watershed 
(McKinney-Horse); dispersal habitat is provided 
within 100-acre LSRs and within Riparian 
Reserves. 

 
Northern Goshawk 
 
There are seven known goshawk areas tracked 
(through GIS) in the analysis area; six of the sites 
were identified by multiple incidental sightings by 
Forest personnel and one is based on a confirmed 
nest site.  None of the sites have been surveyed to 
protocol.  The confirmed nest site (OK17) will be 
managed according to the Forest Plan, including 
designation of primary nest zones and foraging 
habitat zones.  The remaining six sites should be 
surveyed to protocol (2 years) and, if occupied, 
managed according to the Forest Plan, or, if not 
occupied, removed from the network.  In addition, for 
project work in which suitable habitat will be 
removed (e.g. timber harvest), surveys should be 
conducted to identify other goshawk nest sites in the 
vicinity and all nest sites should be afforded 
protection as outlined in the Forest Plan.    
 
Goshawks utilize habitat that is similar to the 
northern spotted owl, including a variety of mature 
forest types.  High canopy closure is desired.  They 
commonly have more than one nest within their 
territories and use them on a rotating basis.  
Goshawks forage below the canopy on a variety of 
mammals and bird species.  Within the analysis 
area, habitat for goshawks is described as similar to 
that of northern spotted owls; therefore, the 
discussion of habitat changes over time for spotted 
owls (above) applies for goshawks.  Goshawks, 
however, are known to use stands that are much 
more open than those used by spotted owls (e.g., 
ponderosa pine stands); therefore, changes in stand 
structure as a result of fire suppression may have 
more impact on the ability of goshawks to forage 
under the canopy. This change to forest structure 
has also created a condition that will most likely lead 
to large stand-replacing fires and subsequent large-
scale habitat loss. 
 
Trends 
• The amount of late-successional habitat will 

increase over time as harvested areas and areas 
affected by fire recover within the LSRs; however, 
dense stand conditions as a result of fire 
suppression may preclude the ability of goshawks 
to forage in dense stands.   

• Habitat in the Matrix will fluctuate as cut-over 
areas within the forest mature and additional areas 
are harvested.  Current methods of timber harvest 
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are not expected to remove large blocks of 
suitable habitat (clear cuts), partial harvest and 
patch cuts may increase goshawk foraging 
opportunities. 

• Successful fire suppression had created 
conditions within suitable habitat that have 
increased the potential for large-scale disturbance 
events, such as wildfire or disease epidemics; 
large-scale disturbance would increase the 
fragmentation of suitable habitat. 

 
Desired condition   
• Goshawk populations are at or near full potential 

in the planning area.  
• The amount of late-successional habitat within 

LSRs is at the maximum amount sustainable 
through time, more open stands are maintained on 
south and west aspects through the use of 
prescribed fire. 

• Late-successional and mid-successional forest 
habitats are provided at 50% of capable ground in 
the fifth field watershed; suitable habitat is 
maintained within designated Goshawk 
Management Areas, 100-acre LSRs, and within 
Riparian Reserves. 

 
Pacific Fisher 
 
Incidental sightings of fisher in the analysis area, 
and survey data from the Collins-Baldy LSR and the 
adjacent watershed, indicate that fisher populations 
are well distributed in the area.   Due to the lack of 
historical data regarding populations within this 
analysis area, it is difficult to assess population 
changes from the historical to the current time 
period.  Information in the literature on changes in 
fisher populations focuses on declines that occurred 
due to over trapping and logging in the United States 
and Canada.      
 
There is little information on how trapping and 
habitat loss have affected populations locally.  
Logging, road building, and fire suppression have 
changed the structure of the forest, but suitable 
habitat is still abundant in the area.  The description 
of habitat changes over time from Late-Successional 
Habitat Key Question #1 and the northern spotted 
owl discussion (above) also apply to fisher.   
 
Trends   
• Management for late-successional forest within 

LSRs, with emphasis on large coarse woody 
material and snags, will provide for fisher for the 
long-term.   

 
Desired Condition   

• Fisher populations are at or near full potential in 
the planning area. 

• Late-successional habitat (denning, resting, and 
foraging habitat) within LSRs is at the maximum 
amount sustainable through time. 

• Foraging and dispersal habitat is provided in the 
matrix at 50% of capable ground in the fifth field 
watershed; foraging and dispersal habitat is 
provided within 100-acre LSRs, Riparian 
Reserves, and other special habitat areas. 

 
Red Tree Vole 
 
Very little is known about red tree voles in the 
analysis area.  Recent surveys have found red tree 
voles on the Forest over 30 miles west of Horse 
Creek.  Surveys in Oregon have found voles in the 
Applegate drainage north of the analysis area.     
These species will be better understood and 
protected as more information about populations, 
habitat occurrence, and distributions are found 
through surveys and research.   
 
Trends   
• It is unknown if red tree voles (A. longicaudus) 

occur within the analysis area, therefore trends for 
this species cannot be predicted.  If red tree voles 
occur in this landscape, it is expected that habitat 
in LSRs will increase over time as harvested areas 
and areas affected by fire recover.   

• Habitat in the Matrix will fluctuate as cut-over 
areas within the forest mature and additional areas 
are harvested.  Current methods of timber harvest 
are not expected to remove large blocks of 
suitable habitat (clear cuts), partial harvest and 
patch cuts may continue to provide suitable 
habitat. 

  
Desired condition within the range of the species   
• The range of red tree voles in California is clearly 

defined through surveys and research, definition of 
the range will determine whether red tree voles 
occur in the watershed. 

• Viable populations of red tree voles occur in 
suitable habitat with adequate corridors of habitat 
in the Matrix for dispersal between LSRs. 

 
Mollusks 
 
Very little is known about mollusks in the analysis 
area.  These species will be better understood and 
protected as more information about populations, 
habitat occurrence, and distribution within the Lower 
Scott Analysis Area are found through surveys and 
research.   
 
Trends   
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• Populations of mollusks will be located in the 
analysis area through implementation of available 
survey protocols.  

• Management and protection of known sites will 
assist in maintaining the viability of known and 
newly discovered populations. 

• Trends for mixed conifer habitats are described 
above. 

 
Desired Condition 
• Populations of mollusks within the analysis area 

contribute to the viability of the species over their 
ranges. 

• Forest management practices are conducted 
congruent with maintaining viable populations of 
mollusks. 

 
Montane Hardwood-Conifer, Montane Hardwood 
 
The amount and distribution of the montane 
hardwood-conifer and montane hardwood habitat 
types has been influenced by fire exclusion, 
homesteading, mining, road building and wildfire.  
Homesteading, mining, and road building have 
resulted in conversion or loss of some hardwood 
habitat type, but there has not been significant loss 
in the analysis area.  Fire exclusion (suppression) in 
the area has had a more profound effect on these 
vegetation types from a habitat perspective.  These 
types were adapted to frequent fires and were more 
open and vigorous than what is found today, 
hardwood types have been encroached by conifers, 
and hardwoods have become decadent with little 
resprouting or regeneration.      
 
Management direction in the Forest Plan 
emphasizes the maintenance of a significant 
hardwood component in the montane hardwood-
conifer type, and emphasizes the maintenance or 
improvement of montane hardwood habitat, 
especially Oregon white oak.  Use of frequent 
prescribed fire is a recommended tool for 
maintaining or improving stands.  
        
Trends   
• With continued fire suppression montane 

hardwood-conifer and montane hardwood habitat 
types will persist as a climax species on xeric sites 
unfavorable to conifers, stands will remain 
decadent with reduced vigor, resprouting and 
regeneration.  

• With continued fire suppression, where conditions 
are favorable to conifers, hardwoods will be 
overtopped and sites will be converted to conifer 
type, reducing the amount of the hardwood habitat 
type in the analysis area over time.  

 

Desired Condition 
• Montane hardwood stands are maintained by 

frequent fire as open and vigorous stands with 
little woody fuel and an abundance of grass and 
forbs.  Montane hardwood stands occupy 
approximately 3%  to 5% of the analysis area. 

• Montane hardwood-conifer stands are maintained 
by low intensity fires as relatively open stands with 
accumulations of litter and downed wood 
commensurate with a frequent fire regime.  
Montane hardwood-conifer vegetation occupies 
approximately 9% to 11% of the analysis area.  

 
Turkey 
 
Turkeys have been introduced on the Forest.  
Sightings of turkeys in the analysis area have been 
on the increase and they are expected to be 
abundant.  Habitat for turkeys in the analysis area 
includes riparian areas, chaparral, oak woodlands, 
and agricultural or pasture lands along the Klamath 
River.  Hardwood sprouting and mast production 
may be increased by the use of prescribed fire.  
 
Trends   
• Turkeys are a fairly recent arrival in the analysis 

area.  It is expected that populations will increase 
until available habitats are occupied. 

• As turkey numbers increase it is expected that 
turkey hunting will increase in the area. 

• Hardwood and hardwood-conifer habitats suitable 
for turkeys are declining due to lack of fire 
disturbance.   

 
Desired Condition   
• Habitat for turkeys is maintained within the 

analysis area. 
• Turkey populations are healthy, sustainable and 

huntable. 
 
Montane Chaparral, Mixed Chaparral 
 
The distribution and condition of chaparral habitat 
types in the analysis area has been most influenced 
by fire exclusion.  The historic frequent fire return 
interval in the chaparral habitat types (approximately 
every eight years) promoted a mosaic of age classes 
from patches of older, senescent stands, to young, 
vigorous stands with inclusions of grasses and forbs 
in the understory.  Changes in chaparral habitats in 
the analysis area over time include encroachment by 
conifers (reduction in the amount of chaparral), 
expansion of chaparral types into meadows or 
grasslands (increase in chaparral), and an overall 
increase in decadence.  All of these changes are 
related to the lack of fire on the landscape.  Although 
the amount of chaparral habitat has not changed 
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significantly from historic times, the quality and 
palatability of forage available for wildlife species 
has declined.  
 
Trends   
• With continued fire suppression chaparral habitats 

will remain as dense, decadent thickets with few 
grasses and forbs.  The quality and palatability of 
these vegetation types for wildlife will decrease.   

• With continued fire suppression, where conditions 
are favorable to conifers, chaparral will be 
overtopped and sites will be converted to conifer 
type, reducing the amount of the chaparral habitat 
type in the analysis area over time. On dry sites 
chaparral will persist as a subordinate species to 
conifers and chaparral will dominate on harsh 
sites.  

• Timber harvest in the Matrix and on private land 
may create conditions favorable to colonization by 
chaparral as an early seral vegetation type, over 
time these stands will convert back to conifers.     

 
Desired Condition   
• Chaparral habitat types are maintained by 

frequent fire as vigorous stands with sprouting and 
regeneration.  Plants are maintained in shrub form 
within moderately dense stands.   

• Chaparral vegetation occupies approximately 3%  
to 5% of the analysis area. 

  
Montane Riparian and Riverine 
 
The distribution and condition of montane riparian 
and riverine habitats has been most influenced by 
mining, grazing, timber harvest, homesteading, road 
construction, fire suppression and flood events.  
Flood events are a primary disturbance process in 
riparian habitats and occur in conjunction with other 
disturbance processes.  Over time there has been a 
change in the anthropomorphic disturbance agents 
influencing riparian vegetation from natural fire and 
Indian burning, to homesteading and extensive 
grazing by livestock, to a combination of timber 
harvest, roading, and grazing.   
 
More recently, the effects of fire suppression on 
riparian habitats have become evident.  In montane 
riparian habitats, vegetation (grasses, sedges, forbs, 
young willows and alders) adjacent to streams was 
probably more abundant and vigorous historically 
due to the renewing effects of fire, flooding, grazing 
and activities of beavers.  Over the past several 
decades, there has been an increase of alder habitat 
that is older, larger, and more decadent, probably 
due to the effects of fire exclusion and the reduction 
in grazing.  There has also been an increase in 
encroachment of conifers in riparian areas.  

Overgrazing in the 1800 and 1900s may have 
successfully limited the encroachment of alders into 
streamside habitats, but eventually resulted in 
degradation of riparian habitats, including changes 
in species composition.  Mining, road construction 
and timber harvest have also had negative effects 
on the extent and condition of montane riparian 
habitats.   
 
The majority of riverine habitat along the Klamath 
River is in private ownership (>80%).  Riverine 
habitat has been affected by factors mentioned 
above and by Highway 96 which runs parallel to the 
river within the analysis area.  Ranching, 
homesteading, mining, and occasionally logging on 
private will continue within the riverine habitat in the 
planning area.  Implementation of RR and 
Recreational River guidelines will protect riverine 
habitat on National Forest Lands to the extent 
possible.          
  
Trends  
• Montane riparian habitats are in varying degrees 

of succession depending on the effects of recent 
flood events (e.g. 1997).  Habitats that were 
affected by recent flooding will be in a early seral 
condition and will proceed to later seral 
communities.  Grasses, forbs, willows and alders 
colonizing recently flooded areas will be vigorous 
and healthy.    

• Riparian areas that were not affected by flooding 
will persist in their current condition (e.g. riparian 
shrub communities or conifer stands with riparian 
species as subordinates).  These stands may be 
set back by future flood events.  

• In riparian habitats where logging has occurred, 
Riparian Reserves protection will allow stands to 
mature and provide cover. 

• Refer to the Aquatics Section for information on 
hydrologic trends in riparian areas.    

 
Desired Condition  
• Montane riparian habitats dominated by trees or 

shrubs are in a healthy vigorous condition and 
provide cover for wildlife and streams.   

• Riparian dependent grass, forb and shrub types 
are frequently set back by natural flood events and 
recover quickly. 

• ACS objectives are met and the Klamath River 
system is in an improving trend. 

• The large tree component along the Klamath 
River, on National System Forest lands, is 
maintained for wildlife (osprey and bald eagles). 

 
Willow Flycatcher 
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Habitat for willow flycatchers in the Horse Creek 
Analysis Area consists of riparian strips with willow 
or alder thickets, small patches of willows or alders 
in higher elevation montane meadows, and lower 
gradient reaches of Horse Creek, Middle Creek, and 
the Klamath River.  Willow flycatchers have been 
documented along the Klamath River and in Horse 
Creek.  Habitats in the analysis area have been 
impacted by mining, grazing, homesteading, and to 
some extent by road building.  Hydrologic events, 
such as floods, remove willow habitat for short 
periods of time, but willows quickly re-colonize 
suitable disturbed sites.  The effects of cattle grazing 
on willow flycatcher habitat in the analysis area are 
more thoroughly discussed in the Horse Creek/Dry 
Lake Allotments, Horse Creek/Beaver 
creek/Haystack Watershed Analysis (Klamath NF, 
1996).  
  
Although livestock grazing in the watershed is 
considerably less than it was at the turn of the 
century, riparian shrub habitats may continue to be 
impacted by cattle grazing in allotments and on 
private lands where shrub utilization is high.  A major 
flood event in 1997 may have reduced patches of 
riparian shrub habitat with plants large enough for 
nesting in drainages within the analysis area. 
   
Emphasis for willow flycatcher management should 
focus on protecting and enhancing existing 
meadows and willow habitat.  Use of Riparian 
Reserve guidelines will protect willow stands within 
riparian buffers.  Use management techniques to 
reduce encroachment of conifers in existing 
meadows to maintain desired opening sizes, and 
maintain or improve saturated, standing or flowing 
water near potential nesting areas.  If it is 
determined through surveys that nesting is occurring 
in the analysis area, conduct monitoring of 
management activities, such as grazing, to 
determine potential negative effects.      
 
Trends   
• Management and protection of Riparian Reserves 

and implementation of the ACS objectives will 
improve willow and alder habitat conditions on 
National Forest System lands along the Klamath 
River and its tributaries.  The amount and 
distribution of willow habitat will remain dynamic 
as influenced by hydrologic events (e.g. floods). 

• With continued fire suppression, alder and willow 
patches will continue to expand in upper elevation 
meadows, and may provide nesting habitat. 

• Protection of riparian habitats may lead to an 
increase in willow thickets and an increase in 
willow flycatcher nesting habitat.  As a result, 
numbers of nesting birds may increase in the area. 

 
Desired Condition   
• Riparian reserves provide nesting habitat and 

dispersal corridors across the landscape. 
• Breeding and dispersing willow flycatchers are at 

or near full population potential in the analysis 
area. 

• Bird watching opportunities in the analysis area 
are identified and promoted. 

• Important migratory and dispersal routes along the 
Klamath River and larger tributaries (e.g. Horse 
Creek) are developed and maintained through 
cooperative management efforts with private 
landowners. 

• Livestock utilization or riparian shrubs is 
monitored; mitigations, such as fencing or deferred 
rotation grazing, are used to reduce impacts to 
habitat. 

 
Western Pond Turtle, Yellow-legged Frog and 
Cascades Frog: 
 
Incidental sightings of western pond turtles in the 
Klamath River drainage suggest that this species is 
fairly common and well distributed, although local 
abundance has not been determined.  Western pond 
turtles are associated with aquatic habitats and may 
use upland habitats within 1/4 mile of water for 
nesting.  The most significant declines in western 
pond turtle populations in California have occurred in 
the interior valleys such as the Sacramento Valley 
and the San Joaquin valley.  Declines have been 
associated with livestock grazing, widespread 
conversion of aquatic habitats to farmland, 
reclamation of swamp and overflow land, and dam 
construction.   
 
Distribution and abundance of yellow-legged and 
Cascades frogs are not known in the area.  Both 
species of frogs have been documented elsewhere 
on the District and it is expected that they occur in 
the Horse Creek Analysis Area.   
 
Locally, threats to western pond turtles and native 
frogs include the following:  introduced predators 
such as bullfrogs; cattle grazing which may result in 
trampling of emergent vegetation and streambanks; 
mining which results in siltation and localized 
flooding; road building near riparian areas; and 
removal of logs, snags, brush or aquatic vegetation 
in riparian areas and streams.   Survey information is 
needed in the Klamath River drainage and in the 
Horse Creek area to determine population levels 
and to better understand the extent of local threats.    
 
Trends   
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• Management and protection of Riparian Reserves 
and implementation of the ACS objectives will 
improve habitat conditions along the Klamath 
River and its tributaries.  

• Populations may increase with improved 
conditions in streams and riparian areas. 

• Increasing bullfrog populations may impact turtle 
and native frog abundance or distribution. 

 
Desired Condition   
• Riparian Reserves guidelines protect aquatic 

habitats and provide nesting habitat in the 
adjacent upland. 

• Western pond turtle and native frog populations 
are at or near full population potential in the 
analysis area. 

 
Bald Eagle 
 
Suitable habitat along the Klamath River and its 
tributaries has remained fairly constant over the last 
few decades, with a reduction in nesting and 
roosting habitat along the river (mining, road 
building, and logging) since historic times.  Foraging 
opportunities along the River and the larger creeks 
have decreased with lower numbers of salmon.  
Without specific data on historic numbers of bald 
eagles, it is assumed that there were more nesting 
bald eagles in the area prior to European settlement 
than there are now due to higher abundance of prey, 
less disturbance, and potentially more large pines 
for nesting.  Currently, bald eagle populations are on 
the increase from lowest population levels in the 
1970s due to their protection under the Endangered 
Species Act and the restrictions on use of pesticides 
such as DDT (Dichloro-diphenyl-trichlorethane).  The 
carrying capacity of the habitat within the analysis 
area is unknown.  It is expected that the area cannot 
support more than one, or possibly two, nesting 
territories due to limited low gradient reaches of the 
Klamath River characteristic of nesting/foraging 
areas.  
 
Trends 
• It is expected that there will be a healthier and 

larger bald eagle population on the Forest, but 
with only one or two nest territories within the 
analysis area.  

• Winter use of habitats along the Klamath River will 
remain the same or will increase with recovery of 
salmon populations.   

• Protection of late-successional forest within 
Riparian Reserves, LSRs, Recreational River and 
Scenic River designations will ensure adequate 
nest and roost sites.   

• Recovery efforts for anadromous fish are expected 
to increase foraging opportunities along the 
Klamath River.   

 
Desired Condition 
• There are late-successional forest conditions, with 

large trees/snags for nesting and roosting, along 
the Klamath River and within RRs with emphasis 
on large pines and low to moderate fuel loading.     

• Future nest sites have limited or no road access 
with minimal disturbance from humans. 

• There are only low levels of disturbance from 
recreationists around future nest sites. 

 
Montane Meadow 
 
The distribution and condition of montane meadow 
habitat in the analysis area has been most 
influenced by grazing, fire exclusion, road 
construction and recreation.  Species composition 
and the condition of meadow habitat has been 
altered by historic extensive grazing as described in 
the Horse Creek and Dry Lake Allotments 
Watershed Analysis (Klamath NF 1996).   
 
As described in the Forest Health and Fires 
Disturbance Risk and Hazard section of this 
document, the distribution (size or amount) of 
meadow habitat has been reduced through fire 
suppression and subsequent encroachment of 
conifers and brush species.   This is supported by a 
study conducted in the Dillon, Clear, and Swillup 
Creek watersheds near Happy Camp (Skinner, 
1995).  Skinner found significant changes in the 
spatial characteristics of the openings in the 
landscape studied between 1944 and 1985.  The 
primary differences between the characteristics were 
that the sizes of openings have decreased as 
distances between them have increased.  Before the 
initiation of fire suppression activities, frequent fires 
were characteristic of landscapes in the vicinity of 
the study area.  This is also true in the Horse Creek 
Analysis Area, where not only were lightning fires 
allowed to burn but fires were started by local 
residents to improve grazing conditions.  The 
changes observed are consistent with changes that 
would be expected when fire is removed from a 
landscape where frequent, low-moderate severity 
fire was a common ecological process.  With 
continued fire exclusion, and in the absence of a 
large stand-replacing fire, it is expected that this 
trend will continue.  An ambitious prescribed fire 
program, which includes burning through high 
elevation meadows, would reduce encroachment on 
natural meadows and maintain available forage for 
wildlife in the analysis area.   
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Road building in the analysis area has opened much 
of the area to recreationists and hunting.  In many 
locations, roads or spur roads access meadow 
habitat, increasing the potential for disturbance to 
wildlife and reducing the quality of the habitat.  
Meadows are often used as camping areas in the 
summer and during hunting season.      
 
Trends:  
• With continued fire suppression brush and conifer 

species will continue to encroach into montane 
meadow habitats.   

•  Recreation, especially hunting, will continue or 
increase in the area.  Damage to meadow habitats 
from vehicles and camps may increase.  
Disturbance and displacement of wildlife in 
meadows may increase. 

 
Desired Condition   
• Montane meadow habitat types are maintained by 

frequent fire.    
• Road density in the analysis area is reduced from 

the current condition and roads accessing 
meadows are closed or decommissioned.   

• Montane meadow habitat occupies approximately 
2%  to 3% of the analysis area. 

 
Caves, Cliffs and Talus  
 
There has been little change in these unique habitat 
features over time.  The spatial configuration for 
cave and cliff habitat is similar to what it was 
historically, although there have been changes to 
adjacent vegetative communities and potentially to 
the microclimates surrounding these sites.  Talus 
habitat is scattered throughout the analysis area and 
has been most influenced by timber harvest, mining, 
rock quarry development and road construction.  
Mining, rock quarry development and road 
construction directly affect habitat and reduce the 
amount of talus.  Timber harvest alters the 
microclimate surrounding talus habitats.  Areas 
containing talus habitat are often small and location 
is unpredictable, therefore this type of habitat has 
not been specifically inventoried.  Surveys for 
species that occupy talus habitat (e.g. salamanders) 
for projects that may alter habitat, will continue and 
habitat will be identified.       
 
Trends   
• Talus habitats will be identified and mapped 

through project surveys.   
 
Desired Condition  
• Cliff, cave and talus habitats are protected for their 

unique values.    
 

Peregrine Falcon 
 
Peregrine falcons are limited by suitable cliffs for 
nesting and snags and large trees available nearby 
for perches.  There have been no nest sites or 
typical nesting habitat identified in the analysis area 
and the nearest known sites are over 10 miles away.  
Peregrine numbers have increased across their 
range due to protection under the Endangered 
Species Act and restrictions on pesticide use.  The 
analysis area may provide foraging habitat for 
peregrines, foraging opportunities are abundant in 
the area, with open areas around Klamath River, 
riparian areas, meadows and other openings 
expected to be the preferred foraging areas.  It is 
unknown what effect changes in forest structure, 
such as logging, burned areas, fire salvage, and 
road building, have had on peregrines in the 
analysis area.  However, since peregrines are not 
adapted to close pursuit of prey among trees in 
closed canopy forests (Asay and Davis, 1984), it can 
be assumed that openings created by fire, timber 
harvest and road construction may have increased 
the foraging opportunities for peregrines.   
 
Bats 
 
Very little is known about bats in the analysis area, 
local distribution and abundance has not been 
determined.  Potential roost and foraging sites, such 
as caves, buildings, late-successional forest and 
mine shafts, occur within the analysis area.  Caves, 
abandoned buildings, and abandoned mine shafts 
will be surveyed or protected as outlined in the 
Forest Plan.  These species will be better 
understood and protected as more information about 
populations; habitat occurrence and distribution 
within the Horse Creek Analysis Area are found 
through surveys and research.     
 
Trends   
• Decadence within late-successional forest habitats 

will increase with continued fire suppression; 
snags, dying trees and hollow logs will provide 
additional habitat for roosting. 

• The amount of late-successional forest will 
increase as plantations and burned areas develop. 

• Caves and abandoned mine shafts will remain 
constant; bat habitat will be protected as per 
Forest Plan Standards and Guidelines. 

• Foraging habitat provided by riparian areas may 
improve as Riparian Reserve guidelines and ACS 
objectives are implemented.  Habitat in riparian 
areas is dynamic and driven by hydrologic events. 

 
Desired Condition   
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• Undisturbed roost sites, such as caves, 
abandoned mine shafts, and abandoned buildings, 
occur within the landscape. 

• Forest structure in the vicinity of roost sites is 
maintained to provide foraging habitat and to limit 
the temperature fluctuations and intensity of 
sunlight penetrating caves and mines. 

• Caves and abandoned mines known to be 
occupied by bats (through surveys), but that pose 
a hazard to the public, are closed using devices 
which do not preclude use by bat species (e.g., 
bat gates). 

• Late-successional forest habitat is abundant and 
sustainable in the analysis area.  Forested 
habitats provide adequate numbers of snags, 
dying trees, and hollow logs for roosting of bat 
species. 

 
Del Norte and Siskiyou Mountains Salamanders 
 
Recent surveys for Del Norte and Siskiyou 
Mountains salamanders have more clearly defined 
the range of both species on the Forest.  Surveys 
have also indicated that these salamanders occupy 
a wider variety of habitats than previously 
suspected.  Within this Analysis Area, it is known 
that Siskiyou Mountain salamanders occupy habitats 
in Horse Creek and east of the Scott River and near 
the mouth.   It is expected that Del Norte 
salamanders do not occur as far east as the Horse 
Creek Analysis Area (S. Cuenca, pers. comm.)    
 
Siskiyou Mountain salamanders are associated with 
deep, talus or rocky substrates; they are dependent 
on cool, moist environments. The presence of dense 
canopy closure may help to maintain optimum 
surface conditions.  During periods of inhospitable 
environmental conditions, the salamanders retreat 
below the forest surface, utilizing interstitial spaces 
provided by deep layers of rock and talus.  
Management activities in the analysis area that may 
have affected suitable habitats for salamanders 
include mining, road building, rock quarry 
development, and timber harvest.  These types of 
activities have affected habitats by directly disturbing 
rock talus or by altering the microclimate 
surrounding the talus substrate.   
 
The effects of fire on plethodon salamanders are not 
well understood.  It is expected that these 
salamanders are adapted to the historical fire regime 
of frequent low-intensity fires.  Fires of this nature 
usually occurred during late summer and fall when it 
is expected that salamanders were below the 
surface.  Fire suppression over the past several 
decades has probably had both positive and 
negative effects; accumulations of fuels, downed 

logs and dense canopies have increased habitat 
over the landscape; however, large catastrophic 
fires have removed habitat elements over large 
areas and may have eliminated isolated populations 
of salamanders.  
 
Trends 
• Populations of Siskiyou Mountain salamanders will 

continue to be identified in the analysis area 
through implementation of available survey 
protocols.  

• Management and protection of known sites will 
assist in maintaining the viability of known and 
newly discovered populations. 

• Knowledge of these species gained through 
survey and research will aid in developing 
management recommendations consistent with 
Forest management. 

• Fire suppression, development of plantations, and 
development of previously burned areas will result 
in an increase of vegetation over existing rock 
talus, thereby creating a favorable microclimate for 
salamanders.  Populations may increase as 
habitats become favorable.  

• Catastrophic fire could radically change the 
microclimate in localized areas, causing short-term 
losses of isolated populations. 

 
Desired Condition   
• Populations within the landscape contribute to the 

viability of the species. 
• Talus habitats are protected within the landscape, 

especially the older, more stable talus slopes 
where large, deep cobble and rock provide the 
best habitat.   

• Forest structure associated with talus habitat is 
maintained to provide food sources and protection 
of sites from high temperatures and low humidities 
associated with increased exposure. 

• Rock and gravel quarries for road building are 
developed to minimize negative effects to isolated 
populations of plethodon salamanders; this is 
done by locating quarries in areas with the least 
desirable characteristics (e.g., unstable areas in 
sedimentary rock with large amounts of fine 
material that may not provide habitat).   

 
Wide-Ranging Species in the Analysis Area 
 
Deer 
 
Black-tailed deer are a Forest Emphasis Species 
and a species of local concern within the analysis 
area.  Their needs are governed by the ability to find 
sufficient forage to meet their energy requirements, 
and cover to regulate body temperature and escape 
predation or harassment.  Deer are a popular 
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species in this area to view and hunt.  They are 
habitat generalists and as such use a variety of 
habitats within the analysis area for various aspects 
of their life histories.  The analysis area contains 
winter range, transitory range, and summer range.  
While specific population estimates and habitat 
suitability are not available for the area, a California 
Department of Fish and Game (CDFG) draft habitat 
model was used to predict where high quality habitat 
may occur and how much of it is in the area. 
  
Although no specific data exists, visual and 
photographic comparisons, field review, and 
anecdotal information, indicate that forage quality 
and availability are declining in the watershed.  
Declines are related to lack of fire, increasing 
decadence of brush stands, maturation of cut over 
and burned areas, and conifer encroachment in high 
elevation meadows.  According to the draft habitat 
model, high quality foraging habitat occupies only 
18% of the analysis area in scattered areas.  Much 
of the area identified as "high forage value" is 
located within previously harvested or burned areas.  
Areas burned in 1977 and 1987 are becoming 
unusable for foraging due to age and size of plants.  
Areas identified by the model as "high cover value" 
are good quality cover close to high value forage; 
therefore, with limited forage, high value cover is 
also limited (39% of the analysis area).  Forage 
quality and abundance can be improved by 
introducing an underburning regime in suitable 
forage areas relatively close to cover.  
   
Competition for forage or cover between deer and 
cattle has not been documented within the 
watershed.  Competition may occur in some areas, 
but the potential effects have been minimized 
through compliance with utilization standards and 
guidelines in the Forest Plan.  Trends in rangelands 
are improving since the 1950's, when transects and 
plots were first installed in key grazing areas.  
Improvements in rangeland condition are associated 
with improved rangeland management by Forest 
personnel and allotment permittees, a gradual 
decrease in number of head on allotments, and with 
shortened grazing seasons since the early part of 
the century.  
 
Road construction in the analysis area was generally 
done to access timber harvest units or mining 
claims.  In addition, roads opened up areas to higher 
levels of human use through recreation, hunting, or 
collection of forest products.  Human access has 
effects on wildlife by providing a source of 
disturbance, which can reduce the effectiveness of 
the habitat.  It also provides access to once remote 
areas, which can cause an increase in the illegal 

harvest of wildlife. Use of roads and motorized trails 
can cause animals to move away from certain areas 
of heavy use.  Thomas (1979) shows that both deer 
and elk respond negatively to increasing road 
density.  Refer to Table 5-18 for road rating criteria, 
and Appendix E Road Analysis Process, for 
recommendations for reducing road density.   
 
Trends   
• Deer habitat within the LSRs is expected to 

decrease due to management of habitat for late-
successional forest-related species.  In the 
present situation, continued fire exclusion will 
reduce the amount of early-successional habitat 
created by low or moderate burning and timber 
harvest.  Early seral habitat will be reduced unless 
a stand-replacing fire occurs.   

• It has been suggested that local herds are stable 
or declining (K. Nickell, pers. com., information 
from recent CDFG studies in California, M. Crew, 
pers. com.). 

• In Matrix lands, large areas that were previously 
harvested or burned will be managed for later 
seral stages and this will reduce available forage 
in the analysis area.  Under a continued policy of 
fire exclusion, early seral habitat would decrease 
except in areas of recent timber harvest or in the 
event of a stand-replacing wildfire. 

• Under management direction in the Forest Plan 
and opportunities identified in the Forestwide LSR 
Assessment and in this analysis, an ambitious 
prescribed fire program is proposed.   In the event 
that this program is adequately funded and 
implemented, development of early seral habitat, 
maintenance of shrub communities and natural 
meadows, and maintenance of more open stands 
on south and west aspects would provide a 
vehicle for maintaining a larger forage base for 
deer herds in the area. 

 
Desired Condition   
• Adequate cover in maintained through 

management of late-successional forest. 
• High quality forage is maintained in the analysis 

area through underburning.  
• Matrix lands consist of 50% of capable area in mid 

and late-successional condition (dense or open), 
the other 50% is early-successional, pole, and 
sapling, which will provide forage for deer. 

• Natural meadows and brush fields are sustained 
by frequent, low intensity fire. 

• Transitory range and winter range on south and 
west aspects have open, fire-adapted conifer 
stands with forage below, and are maintained by 
frequent low intensity fire. 

• Road density and associated disturbance is 
reduced in the analysis area.  
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• Roads are below an average of two mi/mi² (total 
road density) in LSRs.  Areas in Matrix with 
current densities of four mi/mi² have reduced 
densities (Refer to Appendix E Road Analysis 
Process, which provides a starting point for 
developing road improvement, maintenance, and 
decommissioning opportunities). 

 
Elk 
 
Elk are also a Forest Emphasis Species and a 
species of local concern within the analysis area.  
Their needs are governed by the ability to find 
sufficient forage to meet their energy requirements 
and cover to regulate body temperature and escape 
predation or harassment.  The analysis area 
contains winter range, transitory range, and summer 
range.  Elk are a popular species in this area to view 
and hunt.  They are habitat generalists and use a 
variety of habitats for various aspects of their life 
histories.  Elk were hunted out of California early in 
this century and are now re-populating from animals 
released on the Happy Camp Ranger District and 
from herds in Hilt and Applegate Valley.  Most of the 
elk use in this area is in Horse Creek, Middle Creek, 
Dry Lake and Johnny-O’Neil Ridge.  Currently, elk 
are not hunted to any great extent in the analysis 
area. When elk are hunted, they become very 
sensitive to open roads, and high open road density 
can greatly reduce habitat utilization by elk. 
 
Potential elk habitat has been identified using the 
draft elk habitat model.  Potential habitat was 
located throughout the analysis area with the largest 
patches identified along the north side of the 
Klamath River, along Middle Creek Ridge, in the 
vicinity of Dry Lake, in plantations, and in areas 
burned in 1977 and 1987.  Cover habitat within the 
analysis area appears to be increasing as 
plantations and burned over areas develop into 
mature stands.  On the other hand, forage habitat 
appears to be decreasing as plantations and burned 
areas progress to later seral stages.  Fire 
suppression has resulted in forested stands that 
have become denser with multi-layered stands, 
larger numbers of shade-tolerant species, and 
accumulations of ground fuels.  Understory trees 
and shrubs have encroached into normally more 
open stands (e.g., south and west aspects) due to 
the lack of ground fires. Natural meadows are being 
reduced in size by encroachment of conifers, due to 
lack of fire.    
 
Road density in the analysis area is high, with over 
79% of the area exceeding 2.5 mi/mi2.  Road 
construction in the analysis area was generally done 
to access timber harvest units or mining claims.  In 

addition, as mentioned above for deer, roads 
opened up areas to higher levels of human use, 
human access has effects on wildlife by providing a 
source of disturbance, which can reduce the 
effectiveness of the habitat. 
 
Trends 
• It is expected that elk numbers will continue to 

increase. 
• Elk foraging habitat will decrease as plantations 

mature, woodland and chaparral habitats become 
less vigorous and palatable, and meadows shrink 
by encroachment. 

• Elk transitory range (forage)  (i.e., south and west 
aspects) will become less suitable as conifers and 
brush continue to encroach with fire exclusion. 

• In the event of catastrophic fire events, burned 
areas would provide new forage areas. 

 
Desired Condition 
• High quality forage and cover are provided in the 

analysis area. 
• LSRs include late-successional habitat in draws, 

north and east aspects and Riparian Reserves; 
south and west aspects are more open (<50% 
crown) with forage below. 

• Matrix lands consist of 50% of capable area in mid 
and late-successional condition (dense or open), 
the other 50% is early-successional, pole, and 
sapling, which will provide forage for elk. 

• Natural meadows and brush fields are sustained 
by frequent, low intensity fire. 

• Transitory range and winter range on south and 
west aspects has open, fire-adapted conifer 
stands with forage below, and are maintained by 
frequent low intensity fire. 

• Roads are below an average of two mi/mi² (total 
road density) in LSRs.  Areas in Matrix with 
current densities of four mi/mi² have reduced 
densities (refer to Appendix E Road Analysis 
Process, which provides a starting point for 
developing road improvement, maintenance, and 
decommissioning opportunities).  

 
Special Emphasis Plant Species 
 
The Horse Creek Analysis Area contains known 
populations and habitat for six plant species of 
concern:  Pacific fuzzwort, American sawwort, 
Howell’s lousewort, clustered lady’s slipper orchid, 
mountain lady’s slipper orchid and Henderson’s 
horkelia.    
 
Trends:   
• Known populations, American sawwort, Howell’s 

lousewort, and Henderson’s horkelia, are 
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expected to persist through time in their present 
abundance and distribution. 

• Populations of clustered lady’s slipper orchids, 
mountain lady’s slipper orchids and Pacific 
fuzzworts may increase as mature forest 
increases and as plantations convert to later seral 
stages.     

• Uncontrolled noxious weed spread and 
suppression of natural wildfires may contribute to 
declining habitat conditions for these species.   

• With the exception of weed and wildfire influences, 
existing habitat conditions will remain unaltered to 
provide necessary habitat elements for known 
population sites.   

• Additional suitable habitat will remain unaltered 
and available in its current condition to provide 
dispersal habitat for juvenile recruitment.  

 
Desired condition:   
• Sensitive plant populations are stable and 

increasing in size and distribution.   
• Suitable habitats are intact and are managed to 

provide recruitment opportunities.   
• Botanical diversity is enhanced.   
• Late-successional forest associated plant 

populations are healthy and viable, and are not 
declining. 

 
Botanical Special Interest Area 
 
There are two Botanical Special Interest Areas 
(SIAs) within the analysis area: the White Mountain 
Botanical SIA and Horse Creek Botanical SIA.   
 
Trends: 
• The unique features of White Mountain Botanical 

SIA are related to soil and geology and those 
features will remain the same.  It will remain the 
site of the southern-most population of Saussurea 
americana.  

• The Horse Creek Botanical SIA is a late seral 
stage riparian forest, it is unknown how long this 
late forest stage can persist, flood or fire could set 
the area back to early seral condition.  

  
Desired Condition: 
• Natural vegetation features are maintained to 

protect the unique plant communities of interest. 
• Monitoring programs document changes in 

vegetative structure and composition over time. 
• Human uses (grazing, recreation) are managed to 

minimize impacts to SIAs. 
 
Exotic Species 
 

Several species occur in analysis area that were 
introduced or that have expanded their range, such 
as bullfrogs and opossums.  Introduced (range 
expanding) species compete with, or prey upon, 
native species.  They are typically able to occupy a 
broader range of habitat conditions and they will 
continue to out-compete native species. 
 
Trends:   
• Population densities for exotic/expanding species 

are unknown within the analysis area.  Species 
associated with human activities will most likely 
remain constant, as human populations are 
expected to remain about the same. 

• More recently introduced species, such as 
opossums, may increase in numbers. 

• Following current trends, bullfrogs will continue to 
expand their range. 

 
Desired Condition:   
• Exotic species populations are controlled and do 

not present a threat to native species diversity. 
 
Noxious Weeds 
 
Within the Horse Creek Analysis Area, five noxious 
weeds are known to occur:  Dyer's woad (Marlahan 
mustard), Scotch broom, Scotch thistle, squarrose 
knapweed, and yellow starthistle.   Squarrose 
knapweed and Scotch thistle have a pest rating of 
“A” and the other three have a pest rating of "C" by 
the State of California. 
 
No formal weed control strategy has been 
developed on the Forest.  Weed treatment has been 
accomplished by Siskiyou County in the past.  With 
the issuance of the recent Invasive Species 
Executive Order on March 2, 1999, Federal 
agencies are directed to address noxious weeds in 
all environmental documents, and to fund and 
implement noxious weed control strategies.  The 
Forest is currently in the process of preparing a 
noxious weed strategy (A. Yost, pers. com.).  
 
Within the Horse Creek Analysis Area, the 
opportunity exists to plan control or eradication of 
several of the existing noxious weeds.  Prevention of 
spread of these species should also be addressed in 
environmental documents produced within the 
watersheds. 
 
Trends: 
• Noxious weeds will continue to spread in the 

analysis area unless control measures are utilized. 
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Desired Condition:   
• Noxious weed populations are controlled and do 

not present a threat to native plant diversity. 
 

Roads 

Key Question #1 -  How have road uses changed 
from the past and why? 

 
The types of road uses have changed considerably 
from the past.  Historically, road use centered 
around resource use and extraction such as mining 
and timber harvest.  Early road construction followed 
old trail alignments and was constructed to provide 
access for fire suppression and mining activities.  
Early timber harvest in the 1930-40s utilized existing 
roads, but as the Forest Service offered increasing 
numbers of timber sales in the late 1950s, new road 
construction was required to provide access for 
equipment and log transport.  Road construction 
increased dramatically in the late 1960s through the 
late 1980s to provide access for the salvage logging 
following several large-scale fires in the analysis 
area.  Logging continued until the early 1990s, at 
which time the road use related to the timber 
resource declined significantly in response to 
reduced timber harvest levels from Threatened and 
Endangered species issues. 
 
There has been a slow but steady increase in 
recreational use of the road system, with current 
recreational use probably exceeding all other uses.   
A variety of recreational uses such as river rafting, 
fishing, hunting, sightseeing, etc. occur in multiple 
settings and are dispersed throughout the analysis 
area.  Uses such as firewood, and basketry 
materials collection, have created public 
expectations for relatively easy access to sites.  
 
In the past, timber sales were used as a means to   
accomplish more road maintenance and upgrade 
maintenance levels, supplementing road 
maintenance dollars.  This allowed the Forest's road 
maintenance dollars to go further, creating a higher 
level of roads than the Forest could maintain.  
 
 
Historically some of this Forest's road construction 
and/or maintenance were tied to timber sales.  As a 
result, an extensive road system was developed to 
access timber resources. Timber sales prior to the 
1990s maintained a good percentage of the Forest's 
mainline roads, thus forest maintenance funds could 
be spent on many of the other mainline roads, 
secondary and lower standard roads. Since the 
significant decline in timber harvest volumes in the 

1990s, the Forest had to concentrate more on the 
mainline roads, thus secondary and low standard 
roads get very little maintenance.  
 
Although the overall road budget has remained 
about the same since 1987 (prior to fire salvage 
from the 1987 fires), accounting for annual inflation, 
using Gross Domestic Product Price Deflators, 
annual road maintenance dollars have declined by 
as much as 31% since 1987.  In 2000 the roads 
budget rebounded but was still 8% short of the 
budget needed to obtain 1987 maintenance levels, 
see Table 5-19 Road Maintenance Budget Levels 
1987-2000. 

 
Several administrative road uses have probably 
stayed about the same, including fire suppression 
and law enforcement, while other uses such as 
silvicultural work have probably declined.  Seasonal 
road closures have increased in the last ten years 
due to providing increased resource protection such 
as minimizing erosion in winter months, and 
reducing wildlife poaching and harassment. 
 

Key Question #2 - What resource and social 
concerns exist with the current road system? 

Resource and social concerns include more 
immediate needs and longer-term concerns.  The 
January 1997 flooding and the heavy rainfall during 
the winter 1998 impacted the existing road system.  
Flood damage to the road system occurred across 
the analysis area. For further analysis discussion on 
hydrologic factors and roads, see Hillslope 
Processes in Chapter 5.  
 
The Forest Service has repaired all but one site in 
the analysis area.  Rather than repair this site on the 
Riley Road (47N05Y), the Forest Service is pursuing 
an easement from Fruit Growers Supply Company 
over an existing road for alternate access into the 
same area of National Forest System lands. 
 

Table 5-19. Road Maintenance Budget Levels 
1987-2000 

Fiscal 
Year 

Forest 
Maint. 
Budget 

Road 
Miles 
Maint. 

Ave. 
Cost/ 
Mile 

Miles 
Maint. 
with 

Timber 
Sales 

Timber 
Volume 
Hauled 
(mbf) 

Budget 
Needed to 

Remain 
Level  

w/ 1987 
1987 $1,200,000 1156 $1,038 785 238,000 -------
1995 $949,000 1165 $815 200 26,000 $1,520,100.
1997 $1,110,000 1061 $1,046 184 55,600 $1,612,700.
1999 $1,140,000 1132 $1,007 76 33,200 $1,710,900.
2000 $1,608,000 1759 $914 30 33,881 $1,762,800.
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Long-term resource concerns (not flood related) 
generally involve stream sedimentation from small fill 
slope failures, cut bank raveling, and road surface 
erosion.  Another resource concern involves road 
densities and their effect on wildlife habitat 
fragmentation.   Stream crossings have the potential 
to fail, thus delivering sediment to aquatic habitats. 
Refer to the Hillslope Processes and Terrestrial 
Wildlife and Plant Habitats sections for additional 
discussion on road related concerns. 
 
Social concerns about roads have been expressed 
at both the local and National levels.  At a recent 
public meeting for the ecosystem analysis, the main 
concern expressed by local residents was the issue 
of road access and road closure. Present road 
closures and seasons of use will remain the same.  
Any changes in access will be analyzed and address 
at the project level, not in this document. 
 
 Other issues were the importance of keeping 
emergency access open into and out of the area by 
alternative routes from Seiad to Horse Creek via 
White Cloud and then Rainey Saddle.  This access 
was opened during the 1997 floods and will be open 
in the future should it need be in an emergency 
situation.  Another concern the public expressed 
was the repair work needed on the Seiad Low Gap 
Road (46N50). At this time the section of road that 
needs repair is under county jurisdiction, the county 
is responsible for repair and maintenance. 
  
Vegetation encroachment along the roadway on cut 
banks and ditches is a continuing safety concern. 
This vegetation restricts safe sight distances at road 
intersections or along road curves and requires 
periodic trimming.   
 
Other social concerns include providing long-term 
access for recreational activities, mining, special 
forest product collection (e.g., mushrooms, 
basketry), firewood, fire suppression, administrative 
use, and maintaining a transportation system to 
support timber harvest activities.  
 
In January 2001 President Clinton signed the roads 
policy into law.  This law requires the Forest Service 
complete a Transportation Analysis prior to 
construction or reconstruction of Forest Service 
roads.  This law is effective on July 12, 2001.   
 
President Bush placed a 60 day moratorium on the 
Roadless Policy. After expiring, Congress placed a 
60 day moratorium on the Roadless Policy. It is still 
in effect as of this writing. 
 

The majority of the existing road system was 
primarily constructed to provide access for logging 
operations.  The change in Forest Plan land 
allocations has created management goals/ 
objectives where logging is either not allowed or is 
not the primary land use.  Portions of the current 
road system (maintenance levels, density, miles, 
etc.) are not consistent with these land allocations 
and have been reviewed in this process.  Refer to 
Appendix E Road Analysis Process, which 
documents the process used to develop road 
improvement, maintenance, and decommissioning 
opportunities. These opportunities are preliminary 
and will require further site specific environmental 
analysis before a decision is made. 
 
 

Key Question #3 - What are future trends in road 
uses, needs, and management? 

Trends 
• A variety of recreational activities (hunting, sight-

seeing, etc.)  will slowly increase in use, thereby 
placing greater demands on the road system. 

• Timber harvest will continue on Matrix lands in the 
analysis area, placing higher and limited demands 
on the existing road system during harvest activity. 

• There will probably be a limited amount of new 
road construction of National Forest system roads, 
primarily to support timber harvest.   

• Local opposition to road closure will continue and 
perhaps even intensify. 

• There will be an ongoing need to retain 
emergency alternative access routes in and out of 
the analysis area. 

• There is increased National emphasis on 
improving water quality and watershed restoration 
through road management and stabilization. 

• Without routine road maintenance, roads will 
continue to deteriorate. 

 
Desired Condition 
• A road system that meets rural access, 

community/public needs, resource protection, and 
administrative needs. 

• Roads are designed, constructed, or improved to 
minimize resource effects and meet Aquatic 
Conservation Strategy Objectives. 

• Use Roads Analysis Process and more site-
specific information to manage the road system. 

 

Key Question #4 - What is the recommended 
travel and access network?  
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As part of this ecosystem analysis, an Roads 
Analysis Process (RAP) has been developed to 
make preliminary recommendations for road 
maintenance, improvement, and decommissioning. 
These recommendations are preliminary in nature, 
and will not be finalized until site-specific 
environmental analysis, conforming to the 
implementing regulations for the National 
Environmental Policy Act (NEPA), has been 
completed.  The RAP considers potential resource 
costs and the need for access for each road in the 
analysis area. Both of these factors are considered, 
and then a recommendation is made based on the 
type and severity of the resource impact or access 
need or use.  Recommendations include (but are not 
limited to): mitigate resource concerns, improve the 
level of maintenance, vary the season of use, or 
close the road.    
 
One of the two primary considerations of the roads 
assessment is to determine the human access 
needs of the road system. A myriad of uses of the 
road system occurs: recreational activities - hunting, 
fishing, rafting, sight-seeing, wildlife viewing; private 
land access; administrative access; fire suppression; 
timber harvest; silvicultural access for stand 
treatment; firewood cutting; Christmas tree/bough 
collection; post/poles cutting; mushroom collection; 
mining and other uses.  
 
To determine the human need for access in the 
roads assessment, all of the uses were "boiled 
down" into five categories: 1) Recreation, 2) 
Timber/Silviculture, 3) Public Access, and 4) Fire 
Access (discussed in the Terrestrial section).  
Definitions of the access need as high, medium, or 
low were then developed and are listed below in 
Table 5-20 Human Access Need  - Definitions For 
Rating Roads In Road Analysis Process. The 
definitions were then applied to each road segment, 
and are displayed in Appendix E Road Analysis 
Process.  
 

 

Human Uses 

Key Question #1 - How have recreation uses 
changed from the past and what are their 
trends?  

Over the last five to ten years, general recreational 
use has remained about the same.  There have 
been no significant changes to the road and trail 
system nor have there been any changes or 
improvements to the recreational facilities. Boating 
in the Klamath River, that is rafting, driftboating and 
kayaking has remained about the same due to dam 
controlled water flows, although fishing related 
activities fluctuate with salmon and steelhead runs.  
The major change is the introduction of elk has 
resulted in elk hunting and viewing as an important 
activity within this area.  

TRENDS 
 
--Recreational fishing will likely decline with 
increased regulations and listing of fish. This will 
have a negative effect on the local economy. 
 
--Use patterns have changed somewhat from an 
exclusively locally dominated use to now include a 
Regional and National market.  This is based on life-

Table 5-20. Human Access Need - Definitions 
For Rating Roads In Road Analysis Process 
Recreation 

High 

primary access to recreational 
facilities/sites identified on the 1997 Forest 
Visitors map. It includes campgrounds, 
trailheads, etc.,; or high use (i.e. hunting) 
general forest areas. 

Medium 
primary access to known dispersed 
camping sites, mountain bike routes, 
woodcutting areas, or trailheads not listed 
on the Forest Visitors Map 

Low any open or closed road not included 
above 

Timber/Silviculture 

High 
primary access to Matrix lands and/or 
multiple plantations, or areas with potential 
future expansion for timber sales 

Medium 
secondary access to Matrix lands and/or 
multiple plantations, or providing access to 
a small area of matrix 

Low all other roads not included above 
Other Public Access includes mining, firewood cutting, 
access to private land and/or  uses (e.g. water sources) 
High known location with high use 

Medium secondary access, limited quantity or 
quality  

Low little or no use, no known resource value 
present, or a Level 1 road 
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styles oriented to the outdoors, ability to travel 
further, and National designations such as Pacific 
Crest Trail, and Wild & Scenic Rivers, which draw 
visitors from out of the area. 
 
--Driving for pleasure, hiking, and camping have 
increased from past levels as a result of 
corresponding population increases.  Their use is 
expected to increase. 
 
--River rafting and kayaking use has stayed about 
the same. 
 
--Hunting has always been a very popular use in the 
analysis area. Hunting use is expected to maintain 
at current levels or fluctuate slightly based on 
hunting regulations, herd size, and habitat 
conditions.    
 
--The overall visual condition has and will continue 
to improve as vegetation recovers.  Any decline in 
the visual condition will occur at a reduced rate than 
in the recent past because current management 
activities are smaller in scope and number than in 
past decades.  

 

Key Question # 1a - What are the desired 
conditions for the recreation program? 

Developed Recreation - Maintain the existing 
developed sites to meet the expectations of the 
current recreationists.  

Reconstruct or improve these sites where needed to 
better meet safety, sanitation and setting 
requirements.   

Remove barriers to reasonably allow access by the 
general public. Utilize the Forest Accessibility Action 
Plan (copy available in Supervisors Office).     

Dispersed Recreation -     

RIVER - Manage the Wild And Scenic river corridor 
to maintain its scenic quality.  Provide reasonable 
public access to the different river segments to 
accommodate the current recreational uses.  
Maintain the existing river accesses to meet health 
and safety requirements and the needs of the 
current users.  

GENERAL - Maintain reasonable road and trail 
access to accommodate current recreational uses 
outside the wilderness.  Manage the scenery 

respective of the amount and kind of recreationist 
viewing. 

Increase recreation opportunities, such as hiking, 
fishing, driving for pleasure, etc., to meet public 
need/demand while providing an economic benefit to 
the local communities. 
 
Where possible, provide recreationists with a semi-
primitive, non-motorized recreation opportunity.  
Maintain existing trailheads and trails to meet the 
needs of the current users.  In some cases where 
the trail is substandard, it may need to be 
reconstructed.  
 
Visual Quality Objectives (VQO) from the Forest 
Plan provides desired visual conditions for the 
watershed as well as potential rehabilitation 
opportunities. During project development, proposed 
management activities are assessed as to whether 
or not they meet the objective identified for the area 
in which the project is located. See Table 5-21 
Visual Quality Objectives for the Analysis Area, 
which lists the VQOs found within the watershed; 
also see Figure 5-2 Visual Quality Objectives, 
contained in the Map Packet located at the end of 
this document. 
 

Table 5-21 Visual Quality Objectives (VQO) for 
the Analysis Area 

VQO Acreage Percent 
Preservation 0 0 
Retention 5,600 15 
Partial Retention 26,600 70 
Modification 3,800 10 
Maximum 
Modification 

1,800 5 

  TOTAL 37,800 1/ 100 
1/ Includes VQO acres for NF lands only. 

 
  
Past management activities have created visual 
impacts (Existing Visual Conditions), which 
sometime currently exceed the desired visual 
conditions (Visual Quality Objectives) identified in 
the Forest Plan. An overlay of EVC and VQOs 
readily identifies discrepancies and will be used in 
Chapter 6 to identify visual improvement 
opportunities. These opportunities are general in 
nature and need additional site specific review. They 
should be looked at on case-by-case basis when 
feasible to implement concurrently with other 
opportunities. 
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Key Question #2 - How does private land affect 
National Forest management?  

The checkerboard layout or arrangement of private 
land in the watershed can affect National Forest 
management. The straight property lines, which do 
not typically follow topographic features, create 
unnatural boundaries for fuels treatment and other 
projects. 
 
Private land uses can affect National Forest 
management in various ways.  Increased logging 
slash on private lands may increase the 
government’s cost to treat logging slash or 
implement prescribed underburns on National Forest 
lands.  Access to National Forest lands may be 
restricted or even denied if the only access is directly 
through private lands.  Cooperator (COOP) roads, 
private easements and rights-of-way may be 
necessary to allow the public access.  
 
Private land harvesting has affected the Forest 
Service’s ability to harvest on Public lands. 
Watershed modeling has exceeded threshold limits, 
thereby restricting harvest on National Forest lands. 
 
 

Key Question #3 - How has community 
interest/involvement changed from the past and 
what is likely to change in the future?   

The local community (Horse Creek) has always had 
an interest in Forest management activities. This 
interest has increased since the late 1980s to early 
1990s. National concerns over the environment 
have brought about changes in the use patterns of 
the landbase in the form of constraints and 
additional restrictions on its use. This has served to 
heighten awareness and increase sensitivity to the 
issues affecting the landbase that surrounds them.  
Local communities want to be more involved in land 
management decisions. 
 
The area’s primary economic dependence on Forest 
lands and waters from mining, logging activities, and 
the steelhead fishing industry has shifted to other 
tourist related activities (rafting, hiking, hunting) with 
the decline in timber harvest levels and fish 
populations.  This shift has reduced economic 
opportunities for local communities. 

 
--The desire by the community to be involved in land 
management decisions will continue to rise. 
 

--There will be an increased community interest in 
water quality and domestic uses. 
 
--The general population and amount of private land 
in the analysis area is expected to remain the same.  
 
DESIRED CONDITIONS 
 
--Diversify economic opportunities to compliment 
natural resource objectives. 
 
--Maintain high quality water for domestic use.  
 
--Develop firewood opportunities.  
 
--Forest Service works closely with local 
communities through partnerships, collaboration, 
cooperative efforts, etc. 

 
Members of the Public identified opportunities at a 
public meeting  held on February 27, 2001. Their 
comments have been summarized in Table 5-22 
below.   
 
Table 5- 22. Summary of Road  Opportunities 
Identified - Horse Creek Watershed Analysis 
Public Meeting 2/27/01.  

 
Opportunities Identified: Number of 

similar 
comments: 

Grazing to reduce brush (fuels?) 1 
Utilize fire crews w/ FS chipper to 
reduce slash  on pvt lands 

1 

Timber harvest 2 
Improve road signing 1 
Road restoration/improvement 8 
Fuels reduction projects 7 
Fire line construction 1 
Close little used spur roads 2 
Sanitation/salvage projects 4 
Pond development/habitat and 
meadow enhancement 

4 

Watershed restoration 2 
Firewood/hardwood cutting areas 3 
Improved dust abatement 1 
Open gates during hunting season 2 
Repair road at mile post 6 on 
46N50 

2 

Coop Effort (FS, CDF & G, 
landowners) on stream diversion 

1 

Do not allow motorized vehicles on 
blocked off, closed by gates, or 
decommissioned roads 

1 

Remove mt lions 1 

TRENDS 

OPPORTUNITIES 
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Collins Creek – County road 
culverts may be fish passage 
problem 

1 

 
 
 

Key Question #4 - How have commodity uses 
changed from the past and what are their 
trends?   

 
The exploration and mining for gold had a significant 
influence on this area.  The primary areas impacted 
were the mainstem Klamath and its major tributaries, 
such as Horse Creek, where large-scale operations 
were in production from the late 1800’s to the mid 
1900’s.   
 
These operations brought settlement and 
development to the area.  Today, mining operations 
have greatly reduced in scope and scale on the 
National Forest Lands, primarily because smaller ore 
bodies, the cost of extraction has increased, the 
relative price has decreased and changes in state 
and federal laws and regulations have increased in 
complexity.    
 
Commodity uses in the past were heavy to timber 
harvest and mineral extraction and the use of forage 
for beef production.  Timber harvest has reduced in 
intensity on public lands as land management plans 
have de-emphasized timber harvest as a primary 
commodity output.  A trend in timber production will 
be the continued low output of timber from National 
Forest lands, focusing on forest health. 
 
Grazing: Livestock grazing was much more 
extensive within the watershed in the past than it is 
today.  Domestic livestock were brought to California 
over 150 years ago.  Miners and homesteaders 
raised livestock to supply food for local residents.  
As the Klamath River area was settled and ranches 
were established, cattle and sheep as well as 
horses, mules, goats, and swine were moved into 
the adjacent mountains to forage.  It is estimated 
that almost several thousand animals were allowed 
to graze unregulated within the watershed and along 
the Sisikyou Crest compared to approximately 300 
cows and calves currently permitted.  Establishment 
of Forest Reserves and the creation of the National 
Forest in 1905 brought about the first regulated use 
of these lands. 
 
Livestock management objectives have shifted from 
an emphasis nationally on red meat production to 
utilizing grazing animals as a tool to meet desired 

ecological conditions on rangelands.  Numbers and 
season of use have been reduced significantly since 
the turn of the century when livestock grazing was 
largely unregulated.  Animals were released from 
ranches in Horse Creek and along the Klamath 
River and they worked their way from the spring 
foothill range and into the high meadows following 
the snow melt and coming back to lower elevations 
after the first storms of the season in the late fall.  
Assigned areas (grazing allotments) were 
established and numbers and season of use 
controlled when the Forest Service began to 
manage the Forest Reserves in the early 1900's.  
Numbers were further reduced in the 1940's and 
1950's when vegetation and soil condition studies 
showed evidence of over-use and resource 
degradation.  Ecological trends have shown steady 
improvement with improved livestock management 
practices over the last 30 years.  Current studies 
indicate that ecological condition and trend in forage 
areas meet desired conditions and current numbers 
and season of use are appropriate (refer to Horse 
Creek/Dry Lake Watershed Analyses, 1996 for 
issuance of livestock grazing permits on these 
allotments for more detailed information). 
 
 
Timber: At the Forest scale, attaining the timber 
program outputs has become increasingly difficult 
since 1997. Numerous changes in management 
direction and fiscal allocation to the Forest have 
cumulatively contributed to this difficulty.  A number 
of factors have been introduced or gained clarity in 
the seven years of implementation since the Forest 
Plan was adopted in 1995. Those factors include: 
 

· Areas With Watershed Concerns (Impaired 
Watersheds) 

 
· Other Discretionary Areas 
 
· 100-Acre Late-Successional Reserves 

 
During this analysis, the current Matrix landbase was 
analyzed to identify lands that could realistically 
provide timber outputs in the next ten years.  Table 
5-23 provides a summary of the landbase 
realistically available for timber outputs.  A significant 
reduction of Forest Plan identified Matrix lands from 
13,630 acres to 3,215 acres is expected to be 
available in the short-term. It should be pointed out 
that 13,630 are still designated in the Forest Plan 
until such time as a planning amendment formally 
changes the lands available. The 3,215 acres 
identified in the analysis are only to be used for 
timber planning purposes for the next decade. 
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As shown in Table 5-23, several factors were 
highlighted during this analysis that reduced the 
Matrix land capability to produce timber outputs 
during the ten-year period. These acres are still 
considered Matrix land allocation, but current issues 
and constraints make it difficult to predict timber 
availability with any certainty. Listed below are the 
constraining factors and a discussion of how the 
Forest Plan considered them and how they were 
applied in this analysis for a short-term timber 
program (next ten years). 
 
100-Acre Late-Successional Reserves (LSRs) 
These were not identified in the 1995 Forest Plan. 
Since that time, six spotted owl activity centers 
totaling approximately 600 acres were identified in 
the watershed, on Matrix Lands.  Each has been 
designated 100-acre late-successional reserve, and 

as such they are permanently unavailable for 
scheduled timber harvest.    
 
Riparian Reserves 
These reserves have been refined since the Forest 
Plan acres that were originally mapped. The revised 
reserve acres increased by 680 acres (from 3,890 to 
4,570 acres), which are unavailable for scheduled 
timber harvest, were removed from previously 
identified matrix lands.  For a more detailed 
description of the Riparian Reserve revisions made 
during the ecosystem analysis process, refer to the 
"Riparian and Stream Areas" section Chapter  5. 
Further refinement of riparian reserves will continue 
to occur at the project scale as projects are 
proposed.  
 
Impaired Watersheds 
The Forest Plan identified 11,510 acres of Areas 
With Watershed Concerns in Matrix lands. 
Management activities in impaired watersheds must 
be neutral or contribute to recovery.  This ecosystem 
analysis reassessed these areas and determined 
that 7,820 acres (in Matrix) are considered "Impaired 
Watersheds" (formerly called Areas with Watershed 
Concerns). (See "Hillslope Processes" - Chapter 5.) 
Therefore these acres were considered to be limiting 
in the near future, unless specific management 
actions are neutral or contribute to watershed 
recovery. Future analysis determines when a 
watershed is no longer impaired.  
 
Non-Commercial Species Lands 
These areas include lands identified as grass, brush,   
non-commercial species in the vegetation data layer. 
Occupying 1,335 acres of matrix lands, these acres 
were considered to be limiting in the future. 
 
See Figure 5-3, which displays Short-Term Timber 
Program Analysis, contained in the Map Packet 
located at the end of this document for locations of 
matrix lands, where timber outputs may be 
considered.   
 
15% Old Growth Retention: The Forest Plan 
requires that a minimum of 15% old-growth be 
retained in all 5th field watersheds (includes all land 
allocations).  The Horse Creek analysis area makes 
up portions of two 5th field watersheds – 
McKinney/Horse and Humbug/Lumgrey. The Horse 
Creek 5th field watershed makes up 31,270  acres 
(National Forest lands only) of the analysis area;  
also  includes a portion of the Haystack 5th field 
watershed (Doggett & Kohl Creeks).  See Table 5-
24 below. 
 
 

Table 5-23 Forest Plan and Ecosystem Analysis 
Comparison of Lands Available for Scheduled 
Timber Harvest (Matrix) 

Land Allocation or 
Consideration 

Updated 
Acreage for 
Short-Term 

Timber 
Program 

Forest 
Plan 

Acreage 

Initial Land Base (NF 
lands only - excludes 
private lands) 

+37,810 +37,810 

Administratively-
Withdrawn (Special 
Management, LSRs - 
except 100 acre LSRs & 
Riparian Reserves) 

-20,270 -20,270 

100 Acre Late-
Successional Reserves 
(LSRs) 

-600 n/a 

Riparian Reserves 
(mapped)  

-4,570 -3,890 

Lands Available for 
Timber Harvest 1/ 

12,370 13,630 

Impaired Watersheds2/ -7,820 -11,510 
Non-Commercial 
Species Lands 3/ 

1,335 0 

TOTAL 3,215 2,120 
1/ Lands available for timber harvest include 
Retention, Partial Retention, Recreational River, and 
General Forest land allocations, collectively referred 
to as Matrix lands.   
2/ Also called Areas With Watershed Concerns, 
acres listed for Matrix lands only. 
3/ These acres are lands (outside of impaired 
watershed and include areas mapped as water, 
barrens, meadows, and hardwood-dominated 
stands.   
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There are 10,890 acres or 26% old-growth in the 
McKinney/Horse watershed, thus exceeding the 
minimum retention of 15% old-growth in a 5th field 
watershed standard (per Forest Plan).  
 
 
On the other hand, the Humbug/Lumgrey watershed 
is deficit with 7% old-growth. Within these areas, all 
remaining late-successional stands should be 
protected. Protection of these stands could be 
modified in the future, when other portions of the 
watershed have recovered to the point where they 
could replace the ecological roles of these stands.  
 
TRENDS 
 
The high public sensitivity to timber harvest in 
released roadless areas will probably continue 
making these lands in essence unavailable for 
harvest. 
 
--The threat to plantations from large, stand-
replacing wildfires is great.   
 
--Survey and Manage species, cultural concerns, 
wildlife issues, released roadless, and unstable 
lands will continue to strongly influence timber 
project scheduling, location, and design. 
 
--Mining activities will continue to fluctuate with 
market conditions and mining regulations. 
 
--Demand for other wood products (boughs, posts, 
poles, etc.) will fluctuate with market and local 
economic conditions and may increase slightly. 
 
--Commercial popularity of mushroom picking will 
fluctuate with market conditions.  
 

Key Questions #4a - What are the desired 
conditions for commodities?  

 
--Meet public demands for commodities 
commensurate with resource objectives. 
 
--Provide an even flow of timber products consistent 
with the Land Management Plan to help support 
local communities and meet National needs. 
 
--Wildfire threats are minimized to commodity 
resources. 
 
--The analysis area should be managed toward the 
desired mix of seral stages.  Table 5-25 Existing and 
Desired Seral Stage lists the existing and desired 
mix of seral stages for the Matrix land allocations 
(i.e. Retention, Recreational River, Partial Retention, 
and General Forest).  
 
 
Table 5-25 Existing and Desired Seral Stage 
Percentages for Available Lands for Horse Creek 
Watershed 

Size Class 

Existing 
Seral 

Stages (%) 
1/ 

Desired 
Seral 

Stages (%) 
2/ 
 

Shrub/Forb 360 5-25 
Pole 2,890 10-15 
Early/ Mid-Mature 4,280 35-60 
Late-Mature/Old- 
Growth 

1,090 15-45 

1/  Source – Forest Plan  layer data sort 
2/ Rick Svilich, personal communication, 2001.    
 
 
OPPORTUNITIES 
 
Using the 3,215 acres identified earlier (see Table 3-
24), the analysis area is estimated to produce 3,357 
millon board feet/decade on 519 acres/decade in the 
short term. See Appendix F for the calculations 
used to estimate these timber outputs. 
 
There are approximately 360 acres of plantations 
between less than 30 years of age that should be 
assessed for possible precommercial thinning with 
appropriated dollars.  Plantations should be 
considered for thinning if they can be accomplished 
for no more than $275/ac.  
 
Regeneration harvesting should occur in older 
decadent late-seral stands, stands that are currently 

Table 5-24 Percent Old Growth in Fifth Field 
Watersheds  

 
Watershed Total 

Capable* 
Acres 

Late 
Success-

ional 
Acres 

 
% Late 

Success-
ional 

 
McKinney/ 
Horse 

41,810 10,890 26% 

Humbug/ 
Lumgrey 

20,150 1,470 7.3% 

* = Lands capable of growing 20 cubic feet of 
commercial wood products per acre per year  
 Source: Rick Svilich, personal communication, 
5/30/2001.    
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under stocked, and mid successional stands that 
have culminated.  Late seral stands are currently  
lacking in this analysis area.  Size class 4 stands 
should not be regenerated unless they are 
completely falling apart.  Explore M3G stands for 
potential regeneration harvest, especially the stands 
over 130 years of age.  If regeneration is not an 
option due to the good health of the stands, 
additional commercial thinning should be done in the 
watershed in order to develop additional late-seral 
stands.  Treatment of younger plantations should be 
emphasized in order to reduce the percent of 
acreage in the shrub/pole size class.  The Blue 
Heron, Collins/Lime, Kohl/Dona, and Quigleys 7th 
field watersheds should be prioritized for harvesting.  
Field verification will be necessary to determine 
stand conditions and actual seral conditions 
remaining in available ground. 
 
In general, stocking control is needed in most of the 
watershed at the lower to mid elevations. Much of 
the true fir stands, in addition to be heavily 
overstocked, have had decades of mistletoe 
infection and cytospora abietas. Many of these 
stands are now literally falling apart with dead and 
broken tops, very poor live crown ratios and over 
50% mortality in pockets throughout the zone. Most 
of the dead trees have fallen or blown over. The 
Collins Creek drainage on the south side of the river 
experienced high mortality in the mid 1990’s with no 
salvage harvesting taking place. Much of this dead 
conifer component is now beginning to fall, 
significantly increasing ground fuels throughout the 
drainage. 
 
 

Key Question #5 - What are the contemporary 
American Indian uses and trends and how have 
they changed?  

 
Contemporary American Indian uses of the analysis 
area are not well known. However use is generally 
associated with road access, and include hunting, 
fishing, and woodcutting, collection of special forest 
products (i.e. ichnish).  

Specific conflicts with proposed land management 
activities will need to be addressed on a case-by-
case basis, thru the environmental analysis process. 
Close coordination with American Indians of 
proposed management activities on National Forest 
lands has increased over past levels.  
 
TRENDS 
 
--Interaction will continue between the Forest 
Service and the Quartz Valley Reservation, the 
Shasta Nation, the Karuk Tribe, and the Yurok Tribe. 
 
--Traditional uses may conflict with other forest uses 
as more demands are placed on Federal lands. 
 
 

Key Question #5a - What are the desired 
conditions for the cultural resources program?  

 
--Cultural and natural resources are identified and 
managed to benefit American Indian members 
where possible. 
 
--To maintain a dialog with the Quartz Valley 
Reservation, the Shasta Nation,  the Karuk Tribe of 
California, and the Yurok Tribe. 
 
--To strive towards agreements and partnerships on 
issues such as water quality and fisheries. 
 
 

Key Question #6 - What the expected special 
uses in the watershed?   

The current Special Use Permits will probably be 
renewed for the foreseeable future. The number of 
new permits is difficult to estimate because they are 
issued based on approval of applications submitted 
by the public and these are received on an 
occasional basis.   

 

 



 

Chapter 6 – Recommendations 
 

 
 
This chapter synthesizes results of the ecosystem 
processes discussed in previous chapters and 
generates management recommendations 
responsive to issues and key questions.  The goal of 
the recommendations is to identify changes in 
ecosystem conditions and functions that require 
management action to achieve desired ecologic, 
economic, and social objectives. 
 
Recommendations are developed based on 
analyses and conclusions reached in previous 
chapters.  Management recommendations are 
broken into the eight issue areas; Hillslope 
Processes, Riparian and Stream Areas, Aquatic 
Dependent Species, Forest Health and Fire 
Disturbance Risk and Hazard, Late Successional 
Habitat, Terrestrial Wildlife and Plants, Roads, and 
Human Uses.  The recommendations for each issue 
area are displayed in narrative format as 
Management Opportunities in Tables 6-1 through 6-
9 in this chapter; and are visually displayed in 
Figures 6-1 through 6-6, contained in the Map 
Packet, located at the end of this document.  
Narratives are to be used in conjunction with these 
maps to begin to identify project locations. 
 
In addition to identifying the management 
opportunities, the tables briefly describe the existing 
situation, desired condition, benefiting resources, 
project level considerations, and priority rating. 
 

Table Column Definitions 
 
EXISTING SITUATION & DESIRED CONDITION 
 
These narratives are qualitative and quantitative 
determinations identified through the analysis 
process.  Existing Situation summary statements are 
generated directly from integrating information on 
management practices and/or ecological processes 
from Chapters 3, 4, and 5; most are situations not 
meeting Desired Conditions. 
 
Desired Conditions are developed from Chapter 5 - 
Interpretation and represent a refinement of direction 
from the Forest Plan. 
 
MANAGEMENT OPPORTUNITY 
 
This is the identification of management actions, 
projects, and other activities that promote Desired 
Conditions.  During the analysis process, 
comparisons were made between Existing Situation 

and Desired Condition to determine how close a 
particular resource or ecological function was to 
achieving the Desired Condition.  Opportunities were 
developed that either maintained the Desired 
Condition, or improved ecosystem trends to move 
towards Desired Condition. 
 
BENEFITING RESOURCES 
 
This column identifies a list of multiple resources that 
most benefit from the completion of the listed 
opportunity. 
 
PROJECT LEVEL CONSIDERATIONS 
 
Factors identified in this column should be taken into 
account when implementing Management 
Opportunities.  They may include risks or benefits to 
other resources, or options and alternatives to 
consider when accomplishing the Management 
Opportunity.  Comments found under Project Level 
Considerations should be reviewed during 
development and implementation of site-specific 
projects. 
 
PRIORITY RATING 
 
To assist with establishing work priorities for 
projects, a rating was developed for each 
opportunity.  Analysis Team members assigned a 
High, Medium, or Low value to each opportunity, 
based on their professional judgment. The ratings 
were then tallied, and the rating with the highest 
number of like responses is shown under the “Team 
Rating” in the Chapter 6 tables. 
 
If an opportunity received a rating of “High,” it implies 
a sense of urgency for implementation to bring an 
ecosystem condition or function back in balance or 
respond to human needs or values.   
 
Interested members of the public also assigned 
priorities to Management Opportunities.  At an open 
house public meeting, interested members of the 
public were requested to identify opportunities that 
they thought were a High priority for the Forest 
Service to implement.   High priorities are displayed 
under “Public Rating” in the Chapter 6 tables.  A 
“N/A” rating is Not Applicable - no rating was given 
to this opportunity by a member of the Public. 
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Prioritization of the opportunities provides valuable 
information to forest managers.  This information will 
be used by the Scott River Ranger District when 
developing and implementing activities at the project 
level.   
 
It is important to note that all opportunities identified 
in this chapter are general in nature.  The location 
where specific opportunities will be implemented and 
the specific methods used to achieve desired 
conditions will be developed later, at the project 
level, based on this analysis and subsequent project 
development and site-specific analyses subject to 
the National Environmental Policy Act (NEPA) and 
public review. 
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Scott River Ranger District
Klamath National Forest

LEGEND

Matrix Lands Available for Timber Harvest
in the Short-Term (next 10 years)

Available lands are matrix regulation class 2 lands
outside of impaired watersheds that support
a commercial conifer component.

Matrix Lands Available for Timber Harvest
in the Longer-Term (> 10 years)

Private Land Within the
National Forest Boundary

Watershed Boundary

Forest/Ranger District Boundary

Perennial Stream

Intermittent Stream

State Highway/County Road

Other Road

Pacific Crest Trail
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Hillslope, Riparian, St ream  &  A quat ic -Dependent  Spec ies Opport un it ies

Scott River Ranger District
Klamath National Forest

LEGEND

Opportunity 9:  Protect the Horse Creek Old Growth Forest
Botanical Area

Opportunity 1a-1c:  Implement management activities in
impaired watersheds to improve or maintain watershed conditions

Opportunities 1c, 2c:  Inventory those roads/road sections
and subwatersheds that have not had a Road Sediment Source
Inventory and Risk Assessment completed

Subwatersheds needing inventory
Private Land Within the
National Forest Boundary

Watershed Boundary

Forest/Ranger District Boundary

Perennial Stream

Intermittent Stream

State Highway/County Road

Other Road

Pacific Crest Trail

Road segments needing inventory

Opportunity 11:  Investigate and repair as needed passage
barriers or restrictions to fish migration, as located in
lower Horse and Collins Creeks
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Forest  Healt h  &  Fire Opport un it ies (1 o f  2 )

Scott River Ranger District
Klamath National Forest

LEGEND

Opportunity 13:  Thin plantations and remove fuels
to develop conditions that are resilient to fire

Opportunity 15:  Work w ith private land managers to
develop projects on their lands to remove fuels and
improve habitat conditions w ithin plantations

Opportunity 16a:  Reduce ground and ladder fuels in
late-successional stands w ithin Late-Successional Reserves

Opportunity 16b:  Reduce stand densities in early- and
mid-successional stands w ithin Late-Successional Reserves

Private Land Within the
National Forest Boundary

Watershed Boundary

Forest/Ranger District Boundary

Perennial Stream

Intermittent Stream

State Highway/County Road

Other Road

Pacific Crest Trail

December 02, 2002
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Forest  Healt h  &  Fire Opport un it ies (2  o f  2 )

Scott River Ranger District
Klamath National Forest

LEGEND

Opportunity 17d:  Establish fire return intervals
that mimic the historic fire regime:

5-15 Year Return Interval

13-18 Year Return Interval

17-22 Year Return Interval

Private Land Within the
National Forest Boundary

Watershed Boundary

Forest/Ranger District Boundary

Perennial Stream

Intermittent Stream

State Highway/County Road

Other Road

Pacific Crest Trail

Opportunity 17b:  Utilize key ridges and roads to develop a system
of shaded fuel breaks

Opportunity 17c:  Improve access for fire suppression
and strategic use of roads for prescribed fire and suppression

December 02, 2002

0.00.38 0.38 0.76 1.14 1.52 Miles

Figure 6-3
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Late-Successional Hab it at  Opport un it ies

Scott River Ranger District
Klamath National Forest

LEGEND

Opportunity 19a:  Promote healthy
fast-grow ing plantations w ithin LSRs

Opportunity 19b:  Treat mid- and early-seral stands adjacent
to older stands to develop larger blocks of habitat

Opportunity 19c:  Treat fuels in
previously partial cut stands in LSRs

Opportunity 19d:  Reduce fuels in mature forest stands
in LSRs where there is risk of catastrophic fire

Opportunity 20c:  Promote healthy, fast-grow ing
plantations in matrix riparian reserves;
maintain or develop stands in 100-acre LSRs

Private Land Within the
National Forest Boundary

Watershed Boundary

Forest/Ranger District Boundary

Perennial Stream

Intermittent Stream

State Highway/County Road

Other Road

Pacific Crest Trail

December 02, 2002

0.00.38 0.38 0.76 1.14 1.52 Miles

Figure 6-4
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Terrest rial W ild lif e Opport un it ies

Scott River Ranger District
Klamath National Forest

LEGEND

Opportunity 22a:  Reduce fuels in mature
subalpine conifer and true fir habitats

Opportunity 22b:  Reduce Fuels in plantations
and early successional subalpine conifer
and true fir habitats

Opportunity 23f:  Conduct surveys in goshawk
management areas to determine if occupied

Opportunities 25, 30d, 31c:  Promote
healthy, vigorous stands of hardwoods and chaparral

Opportunities 27a, 30c, 31c:  Reduce conifer
and brush encroachment and increase forage for
elk and deer in montane meadows

Opportunities 30a, 31a, 31b:  Promote forage
in elk and deer transitory range

Opportunity 32b:  Evaluate SIA for threats,
control threats if necessary

Private Land Within the
National Forest Boundary

Watershed Boundary

Forest/Ranger District Boundary

Perennial Stream

Intermittent Stream

State Highway/County Road

Other Road

Pacific Crest Trail

December 02, 2002

0.00.38 0.38 0.76 1.14 1.52 Miles

Figure 6-5
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Road M anagem ent  Opport un it ies

Scott River Ranger District
Klamath National Forest

LEGEND

Private Land Within the
National Forest Boundary

State Highway/County Road

FS Cooperator Road

Other Forest Service System Road

FS Non-System Road

Private/Other Road

Opportunities 34b and 34 c:

Maintain Current Management

Add Unclassified Road to System

Change Maintenance Level

Reconstruct/Upgrade/Improve

Change Closure Status

Candidate for Decommissioning

Administrative Action Needed

No Recommendation
Further Analysis Needed

December 06, 2002

0.00.38 0.38 0.76 1.14 1.52 Miles

Figure 6-6
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Hum an Uses Opport un it ies (1 o f  2 )

Scott River Ranger District
Klamath National Forest

LEGEND

Opportunity 36:  Formally establish and develop management plans
for the Condrey Mtn Blueschist Geologic Special Interest Area
and the Horse Creek Old Growth Forest Botanical Area

Opportunity 39:  Develop and implement management strategies for
areas of concentrated use to rehabilitate landscapes not meeting
desired Visual Quality Objectives

Opportunity 44:  Apply silvicultural treatments on matrix lands to deal
w ith the current disease problem in the True Fir zone stands

Opportunity 46:  Use thinning or burning treatments in plantations
to develop stands that are resilient to fire

Private Land Within the
National Forest Boundary

Watershed Boundary

Forest/Ranger District Boundary

Perennial Stream

Intermittent Stream

State Highway/County Road

Other Road

Pacific Crest Trail

Opportunity 40:  Reconstruct portions of the Johnsons Dairy and
Horse Creek Trails and establish trailheads

Opportunities 40 and 41:  Improve the PCT trailhead near Reeves
Ranch Springs; reconstruct the Blue Heron and Brown Bear
River Access facilit ies

PCT Trailhead

River Access

December 02, 2002

0.00.38 0.38 0.76 1.14 1.52 Miles

Figure 6-7
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Hum an Uses Opport un it ies (2  o f  2 )
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Appendix A – Forest Plan Feedback 
 

 
 
The goal of ecosystem management is to promote 
sustainability by protecting the ecosystem elements 
within and across spatial and temporal scales. 
Ecosystem analysis supports ecosystem 
management by providing a larger scale context to 
guide the development and effects analyses of site-
specific projects and subsequent decisions. Another 
role of ecosystem analysis is to provide feedback to 
the Klamath National Forest Land and Resource 
Management Plan (Forest Plan). 
 
The following recommendations were developed 
during the Horse Creek Ecosystem Analysis 
process. These recommendations involve data 
layers, estimates of land allocation acreage, and 
assumptions used for Forest-wide calculations. 
 
1 - The Horse Creek analysis provides an updated 
estimate of Riparian Reserve acreage and a sample 
of ground-truthed riparian features for comparison. 
This allows a more accurate representation of both 
mapped and unmapped Riparian Reserve acreage 
than was used in the Forest Plan. It is recommended 
that more sampling of ground-truthed riparian 

features be done across the forest and future 
Forest-wide analyses use updated mapping and 
sampling to estimate Riparian Reserve acreage. 
 
2 - The requirement in the Forest Plan Record of 
Decision for a watershed analysis in Areas with 
Watersheds Concerns (AWWCs) has been met for 
the AWWCs in the Horse Creek watershed. 
However, four sub-watersheds (Lower Horse, Middle 
Creek, Buckhorn Creek, and Doggett Creek) have 
been determined to be impaired and in need of 
continued limitations from watershed disturbances. 
 
3 - Using updated Riparian Reserve mapping, 
updated AWWCs, updated 100-acre Late 
Successional Reserves, and refined vegetation 
mapping, an identification of areas capable of 
supporting timber harvest has been developed in 
this analysis. It is recommended that this refinement 
of capable acres in the Retention, Partial Retention, 
and General Forest Management Areas be used in 
developing expected timber yields from the 
watershed. 
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Appendix B - Cumulative Watershed Effects 
 

 
Assumptions, procedures and caveats of the CWE 
analysis are described below.  This analysis describes 
current watershed conditions as of February, 2000.  
Over time, model-generated values will change due 
to: (1) recovery of fire & harvest disturbances; road 
decommissioning, (2) refinement and/or update of 
component GIS layers [e.g., roads and harvest layers 
were updated in February, 2000], (3) refinements of 
coefficients [e.g., revision of mass-wasting coefficients 
as a result of flood assessment study done during the 
summer of 1998], (4) changes and/or refinement of 
models (e.g., adding complexity or simplifying). 

To estimate future landslide production, the 
appropriate coefficient is multiplied by the acres of 
each geomorphic type by disturbance for each 
subwatershed.  Background landslide production is 
based on the undisturbed landslide model coefficients 
and the acres of each geomorphic type. 
 
 
Surface Erosion Model 
 
Surface erosion modeling is based on the Universal 
Soil Loss Equation (USLE) which is A = RxLSxDx 
CxKxc.  A is cubic yards per acre per year estimated 
sediment delivery to streams, R is rainfall/runoff 
factor; 28 for areas with greater than 60 inches 
precipitation/year, and 14 for areas with less than 60 
inches precipitation/year)), LS is the length/slope 
factor (2.5 for gentle slopes, less than or equal to 
35%, and 7.32 for steep slopes, greater than 35%), D 
is delivery ratio (.29 for road prisms, .05 for everything 
else), C is cover factor (.5 for roads, .06 for less than 
10 year old plantations or fire, .01 for everything else), 
K is inherent soil erodibility from soils coverage, and c 
is 0.7 tons/cu yds conversion.  Current surface 
erosion uses the acreage and coefficients for roads 
and 1988-1997 plantations and background surface 
erosion includes only the background coefficients. 

 
 
Landslide Model 
 
The landslide model estimates sediment production  
from mass-wasting.  Results are  based on the 
Salmon Sub-basin Sediment Analysis, (de la Fuente 
and Haessig 1993) and uses methodology developed 
in Amaranthus et al. [1985],  the Grider EIS [1989] 
and the Forest Plan [1994].  The sediment study 
identified landslides and estimated landslide volumes 
based on air photo interpretation with some ground 
verification.  Landslide prediction was based on actual 
landslide production for the period 1970 to 1975.  
Several  large floods occurred in this time period but 
none as large as the 1964 flood.  The coefficients, 
expressed as cubic yards per acre given a series of 
floods similar to the 1970 to 1975 period, are 
displayed in the following table. 

 
Roads, plantations, wildfire, slope classes, 
geomorphic and soil types are Geographic Information 
System (GIS) layers.  Variable road prism widths are 
used to convert road lengths to acreage.  A road 
prism width of 12 meters or 39.17 feet was used for 
this model.  This width was chosen for the following 
reasons: a) similar to the 40 foot width used in the 
Salmon ... Sediment Analysis [de la Fuente & 
Haessig, 1994] and the width on which mass-wasting 
coefficients were based; b) similar to 40 foot dominant 
road prism width determined in the Ishi Pishi 
Ecosystem Analysis by using a variable road width 
technique; c) similar to estimated road prism width of 
37.88 foot computed for 16 foot average road width 
(14 foot travel surface plus average of 2 foot 
additional width for turnouts and turn widenings) on a 
50% side slope [Harry Sampson, Forest Engineer; 
pers. comm., 1998].   

 
 Land lide Model Coefficientss  

Geomorphic Type Road 
Related 

Harvest/Fire Undisturb
ed 

 
 

cu 
yd/ac <20 

years 
cu 

yd/ac 

20-40 
yrs 
cu 

yd/ac 

cu yd/ac

Active Landslides 1,000 125 75 25 
Dormant Slides/Toe 
Zone 

225 3.2 3.0 2.8 

Granitic Mtn. Slopes 
>60% 

1,005 12 6.5 1.3 

Granitic Mtn. Slopes 
<60% 

36 11 5.9 0.6 

Non-Granitic Slopes 
>60% 

82 3.3 2.5 1.7 

Non-Granitic Slopes 
<60% 

19 2.1 1.2 0.3 

Unconsolidated Inner 
Gorge 

376 51 39 26 

Granitic Inner Gorge 1,201 146 77 7.3 
Other Inner Gorge 285 11 9.2 7.2 
Debris Basins 25 50 3.8 1.3 
Glacial Moraine & 
Terraces 

7.5 6.5 4.9 3.2 

 
Roads coverages encompass the entire analysis area, 
extending into non-KNFadministered lands and 
including roads under county, and private jurisdiction.   
 
Through use of GIS, acres of different disturbance 
histories on different geomorphic and soil types, on 
different slope classes, and in different subwatersheds  

Horse Creek  Ecosystem Analysis November 2002 Appendix B - Cumulative Watershed Effects 
 Page B - 1 
 



CHANNEL SENSITIVITY (C) is based on Pfankuch 
stream stability ratings or Rosgen channel types for 
each subwatershed. 

are generated and plugged into sediment modeling 
equations.  The sediment model results are displayed 
in Step 5. 

  
  

Equivalent Roaded Area (ERA) Methodology Parameter Sensitivity 
Class 

Index Description 

 
Very High 5 

Pfankuch  >130
Rosgen A4, B4, 

C4 
 

High 4 
Pfankuch 115-

130 
Rosgen A3, A5, 

B3, B5, C3 
Channel 

Sensitivity Moderate 3 
Pfankuch  77-

114 
Rosgen B2, C1, 

C5 
 Low 2  Pfankuch 39-76

Rosgen A2, B1
 Very Low 1  Pfankuch <39 

Rosgen A1, F 

 
The ERA/TOC model provides a simplified accounting 
system for tracking disturbances that affect watershed 
processes, in particular, estimates in changes in peak 
runoff flows influenced by disturbance activities.  
Unlike the other two models discussed above, the 
ERA/TOC model is not intended to be a process-
based sediment model.  It does, however, provide an 
indicator of watershed conditions. 
 
The ERA methodology is commonly used throughout 
the Forest Service Region 5 (California Region) for 
assessing Cumulative Watershed Effects.  The basis 
for this methodology is converting road, harvest, fire, 
or other disturbance into Equivalent Roaded Area 
(ERA) using coefficients.  The coefficients used for 
Thompson/Seiad/Grider are derived from the Forest 
Plan.  Road miles are converted to acres as described 
under the sediment models.  0-20 year old 
regeneration harvest areas and 1987 moderate and 
high intensity wildfire acres are multiplied by 0.21 
ERA/acre to convert to ERAs.  20-30 year old 
plantations are multiplied by 0.17 and 30-40 year old 
plantations are multiplied by 0.06 ERA/acre to convert 
to ERAs.  The information needed to calculate ERA is 
in GIS and the percent ERA for each subwatershed is 
displayed in Step 5. 

 
 
BENEFICIAL USE (B) is an index of the significance 
of the stream for beneficial uses, by the highest 
beneficial use of surface water.  Five beneficial use 
stream classes are defined in the Forest Plan.  A 
Class 1A stream is a highly productive anadromous 
stream,  is a municipal or campground water source 
(>5 domestic uses), provides highly productive 
resident fisheries habitat, major fishing use, or major 
recreation use.  Class 1B stream provides domestic 
use for 1-5 surface water users, moderately 
productive anadromous fisheries, or highly productive 
resident fisheries habitat with major fishing use.  Class 
II provides agricultural or industrial use, low 
productivity anadromous fisheries, or moderately 
productive resident fisheries with moderate fishing or 
recreation.  Class III provides low productivity resident 
habitat and is rarely used for fishing or recreation.  
Class IV provides no beneficial uses. 

 
The percent ERA for each subwatershed is compared 
with a Threshold of Concern (TOC).  The TOC is 
calculated based on the channel sensitivity (C), 
beneficial uses (B), soil erodibility (E), hydrologic 
response (H), and slope stability (S).  The index for 
each of these factors is plugged into the equation - 
Watershed Sensitivity Level (WSL) = 3C + 2B + E + H 
+ S.  Watershed Sensitivity is converted to a 
Threshold of Concern in the equation - Threshold of 
Concern (TOC) = (43 - WSL)/2.  The number "43" is 
used because it best fits a regression of the 
watershed sensitivity levels and previously determined 
Thresholds of Concern.  For example, a watershed 
with sensitive channels, highly productive 
anadromous streams (high beneficial use), highly 
erodible soils, high landslide density &/or high 
percentage of granitic lands (slope stability), and high 
percentage of watershed in the ``rain-on-snow'' zone 
(~3,500' to 5,000' elevation; hydrologic response) 
would have a high ``Watershed Sensitivity Level'' and 
therefore a low TOC.  The explanation and index 
value for each TOC parameter is discussed in the 
following paragraphs. 

 
 
Parameter Significanc

e Class 
Index Description 

 Very Highly 5  Class 1A.  
 High 4 Class 1B. 

Beneficial Moderate 3 Class II. 
 Use Low 2 Class III.  

 Other 1 Class IV. 
 
 
SOIL ERODIBILITY (E) is based on the relative 
proportions of soils with different inherent erosion 
potentials where: 
 
Erodibility = [6(A + C) + 5(B + D) + 3(E + F + H) + 2(G 
+ I) + J]/Watershed Acres; and A = acres of granitic 
soils, B & D = acres of metamorphic units on steep 
slopes, C = acres of mica schist, E = acres of dormant 
landslides, F = acres of shallow soil and rock 
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outcrops, G = acres of very to extremely gravelly 
surface, H = acres of cobbly surface, I = acres of 
glacial till, and J = acres of all other units. 
 
 

Parameter Sensitivity 
Class 

Index Erodibility 
Rating 

 Very High  5  > 5 
 High 4  4-5 

Soil 
Erodibility 

Moderate 3  3-4 

 Low  2  1.3-3 
 Very Low  1  1-1.3 

 
 

HYDROLOGIC RESPONSE POTENTIAL (H) is based 
on the percent of the watershed in the transient snow 
zone (between 3,500 and 5,000 feet elevation), 
relative rain area (RRA or ratio of precipitation falling 
as rain vs. snow), and the dominant aspect of the 
watershed.   
 
 

Parameter Peak Runoff 
Potential  

Index Description 

 
 Very High  4 

High risk for rain-on-snow 
event every 1-5 years, 
rain-on-snow zone > 1/2 
watershed, RRA > 0.9, 
aspect S high, N low. 

 
Hydrologic 
Response 

High 3 
Ocassional rain-on-snow 
event (5-10 years), 1/4 to 
1/2 watershed in rain-on-
snow zone, RRA 0.5-0.7. 

 
Moderate 2 

Average risk of rain-on-
snow event (10-25 years) 
<1/4 of the watershed in 
rain-on-snow zone, RRA 
0.5-0.7. 

 Low 1 Low risk of high runoff 
peaks, RRA < 0.5 

 
 
SLOPE STABILITY (S) is based on the proportion of 
the watershed in various slope stability categories 
where  
 
Stability Rating = [10A + 6B + 4(C + D) + 3E + 
F]/Watershed Area 
 

A = acres of active landslide 
B = acres of unconsolidated inner gorge 
C = acres of consolidated inner gorge 
D = acres on toe zones of dormant landslides 
E = acres on highly dissected, steep granitics 
F = acres of all other terranes 

 
 

Parameter Risk Class Index Stability Rating
 Very High 5 > 1.5 
 High 4 1 - 1.5 

Slope Stability Moderate 3 0.75 - 1 
 Low 2 0.5 - 0.75 

 Very Low 1 <0.5 
 
 
An ERA/TOC ratio of greater than 1.00 indicates that 
disturbance levels have exceeded the natural capacity 
of the watershed to ``absorb'' these disturbances. A 
basin is assumed to be healthy again as soon as sub-
threshold ERA values are re-attained 
 
 
Model Integration 
 
Cumulative watershed effects assessments should 
include consideration of all model results.  Models 
were weighted equally, with one-third to the ERA/TOC 
model and two-thirds to the two sediment production 
models.  Model-derived sediment production (in 
cy/ac/yr) from an Indian Creek CWE assessment and 
the Ishi-Pishi Ecosystem Analysis suggests that 75% 
of the total is from mass-wasting, with 25% from 
surface erosion.  Therefore the mass-wasting model is 
weighted three times the surface erosion model.  This 
yields a final weighting as follows: (1) ERA/TOC = 
33.3%, (2) surface erosion = 16.7%, and (3) mass-
wasting = 50% 
 
Before applying the model weighting factors, 
individual watershed values were normalized by the 
following model ``threshold'' values: (1) ERA/TOC = 
1.00, (2) surface erosion = 800% over background, 
and (3) mass-wasting = 200% over background,  For 
example, a watershed with ERA/TOC = .80, surface 
erosion = 400%, and mass-wasting = 150% would 
have normalized values of ERA/TOC = .80 [.80/1.00], 
surface erosion = .50 [400%/800%], and mass-
wasting = .75 [150%/200%]. 
 
Normalized and weighted values from the three 
models were added to yield the ``Combined'' 
watershed CWE index.  The following table is a 
tabular summary of this procedure. 
 
 
Mathematics of Tools Used: 
 

 Mass 
Wasting 

Surface 
Erosion 

ERA/TOC Combined 
Index 

Current 
 (total 

existing) 
volume [C]; 
sed. prod. 

volume [C]; 
sed. prod. ERA  

Background volume [B]; 
sed. prod. 

volume [B]; 
sed. prod. 

 
  

Threshold 200 % 800% TOC  

% Over 
 Background

X  = (100) *
[C - B] / B 

X  = (100) * 
[C - B] / B 

risk ratio 
= 
 

ERA/TO
C 

 

% of 
 Threshold Y = [X] / 2.0 Y = [X] / 8.0 Y = risk 

ratio / 1.0  
Model .50 (50%) 0.167 .333  
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 Mass 
Wasting 

Surface 
Erosion 

ERA/TOC Combined 
Index 

 
Weighting 

Factor 
(16.7%) (33.3%) 

Combination 
 Index [Y] * [.50] [Y] * [.167] [Y] * 

[.333] 
Sum of  3 

values from 
left 
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APPENDIX C - Aquatic Habitat 

 
The following are National Marine Fisheries Service Matrices of Factors and Indicators used to document 
baseline stream and watershed conditions.  For a discussion of the applicablity of these indicators see Step 5, 
Riparian Areas. 
 
Listed below are the 7th Field Watersheds in Horse Creek for which Matrix’s have been completed. 
 
Lower Horse 
Upper Horse 
Collins/Lime 
Middle Creek 
Buckhorn Creek 
Kohl/Dona 
Doggett 
 
There is insufficient data available at this time to complete Matrix’s for the Quigley and Blue Heron watersheds. 
 

CHECKLIST FOR DOCUMENTING ENVIRONMENTAL BASELINE AND EFFECTS 
OF PROPOSED ACTION(S) ON RELEVANT INDICATORS 

 
                           

 
Pathways: 
 
INDICATORS 

ENVIRONMENTAL BASELINE 
7th Field 

Lower Horse Creek                                 
Mouth to Salt Gulch 
 
PROPERLY                              NOT PROP 
FUNCT              AT RISK         FUNCT 

EFFECTS OF THE ACTION(S)  
7th Field 

Lower Horse Creek                         
Mouth to Salt Gulch 
 
RESTORE      MAINTAIN      DEGRADE 
 

Water Quality 
Temperature 

Temp  
data 

    
 

 

 
Sediment 

   
 

WA 
SCI 

  
 

 

 
Chemical Contam 

 
PJ 

    
 

 

Habitat Access 
Physical Barrier 

 SCI    
 

 

Habitat Elements 
Substrate 

 
 

WA 
SCI 

   
 

 

 
LWD 

  
 

SCI, WA   
 

 

 
Pool Frequency 

 
 

 WA, SCI 
SP98, FR 

  
 

 

 
Pool Quality 

 
 

 WA 
SCI 

  
 

 

 
Off-channel Habitat 

 
N/A 
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Refugia 

WA     
 

 

Channel Cond & 
Dynamics 

WA     
 

 

 
Streambank Cond. 

SCI, WA     
 

 

 
Floodplain Cond. 

WA 
 

    
 

 

Flow /Hydrology 
Peak/Base Flow 

 
 

 
WA 

   
 

 

 
Drainage Net Incrs 

 
 

 
WA 

   
 

 

Watershed Cond. 
    Road Dens/Loc 

  
WA 

   
 

 

 
Disturbance History 

  
WA 

   
 

 

 
Riparian Reserves 

 
 

 
WA 

   
 

 

 
SCI:  Horse Creek Stream Channel Condition Inventory (1989-90), USFS (Klamath National Forest) – Oak Knoll 
Ranger District. 
WA:  Horse Creek Watershed Analysis 2002, USFS (Klamath National Forest) – Scott River Ranger District 
PJ: Professional Judgement.   
Temp Data:  Temperature monitoring data for Horse Creek and Middle Creek. 1989-90 SCI Surveys, USFS 
(Klamath National Forest) – Oak Knoll Ranger District  
SP98: Fall Chinook Spawning Surveys 1998, USFS (Klamath National Forest) – Scott River Ranger District. 
N/A: Not Applicable.  The Rosgen Channel Type and gradients found within the Horse Creek Watershed do not 
support this type of habitat. 
FR: Field review of Lower Horse Creek (Bill Hunt-Fisheries, NMFS 2002)  
 
Lower Horse Environmental Baseline Elements: 
 
Temperature:  Percent average shade from SCI (1989) is 56%, which is below the Forest Standard.  Past 
temperatures (temp monitoring data from 1990’s, USFS-Oak Knoll Ranger District) for Horse Creek have been 
recorded in the high 50’s to low 60’s from July to October, which is within the desired range.  Temperature 
monitoring done in Middle Creek and other tributaries in this watershed show maximum temperatures in the low 
60’s. 
 
Sediment:  The 1989 SCI data showed a %fines value of 20.4%, and an embeddedness value of 36% for this 
reach.  This 7th Field watershed is 5.5% roaded at a density of  4.07 miles/square mi (the road density does not 
include state or county roads).  It was burned in both the 1977 and 1987 fires and consists of granitic soils.  
ERA/TOC = 0.61 (52% from roads, 11% from harvest), (Horse Creek WA).  The watershed has high fisheries 
values, containing Chinook salmon, coho salmon and steelhead trout populations.  The resident fisheries values 
are also high due to the number of tributaries containing resident rainbow trout populations.  
 
ERA/TOC provides a simplified accounting system for tracking disturbances that affect watershed processes, in 
particular, estimates in changes in peak runoff flows influenced by disturbance activities.  This model is not 
intended to be a process-based sediment model, however it does provide an indicator of watershed conditions.  
This model compares the current level of disturbance within a given watershed (expressed as %ERA) with the 
theoretical maximum disturbance level acceptable (expressed as %TOC – threashold of concern).  ERA/TOC (or 
“risk ratio”) estimates the level of hydrological disturbance or relative risk of  increased peak flows and 
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consequent potential for channel alteration and general adverse watershed impacts.  TOC is calculated based on 
channel sensitivity, beneficial uses, soil erodibility, hydrologic response, and slope stability.  An ERA/TOC ratio of 
greater than 1.00 indicates that disturbance levels have exceeded the natural capacity of the watershed to 
“absorb” these disturbances.  A basin is assumed to be healthy again as soon as sub-threshold ERA values are 
re-attained. 
 
Chemical contamination: No or little opportunity for chemical contamination to occur (PJ). 
 
Physical Barriers:  1989-90 SCI surveys noted several man-made barriers in the lower section of Horse Creek.   
The most notable is a dam (Gary Rainy) made by a Cat Tractor which crosses the entire creek in the lower one-
half mile.  This dam is built up in May, restricting fish migration upstream and is breached in early fall to allow 
Horse Creek to flow through and allows fish passage.    
 
Substrate:  ERA/TOC = 0.61, road density of 4.07 mi/sq. mi., The streambed substrate  in Lower Horse Creek is 
cobble, boulders and gravel (Horse Creek WA, 1989 SCI Data).  Average embeddedness value of 36%, and 
average %fines of 20.4% (Horse Creek WA, 1989 SCI Data). 
 
Lower Horse Environmental Baseline Elements: (continued) 
 
LWD:  1989 SCI Survey indicate that Lower Horse Creek contains an average of 6 pieces of LWD per mile which 
is below Forest standards and properly functioning condition.  The smaller tributaries may have adequate 
amounts of LWD but have not been surveyed.  Past timber harvest activities in the watershed is affecting future 
LWD recruitment (Horse Creek WA).   
 
Pool Frequency:  1989 SCI surveys showed primary pool frequency of 0.37 pools per 300 meters.  From fall 
spawning surveys conducted in 1998 by crews familiar with this section of stream, little change from the 1997 
flood was observed (SP98).  The system has been recovering from the 1964 flood and subsequent smaller floods 
in the 1970’s (Horse Creek WA.   
 
Physical characteristics of the stream system make it unlikely that pools of 36+” depth will be created (Hunt, field 
review).   Therefore, the stream is considered to be functioning within its physical capabilities.  
 
Pool Quality:  ERA/TOC value of 0.61, road density of 4.07 sq. mi./mi.  Less than 30% of the pools in Lower 
Horse Creek have a max depth of 3 feet or greater.  Avg. % fine = 20.4% (Horse Creek WA, 1989 SCI Data). 
 
Off-Channel Habitat:  This channel system does not have the features for off-channel habitat to develop. 
 
Refugia: The watershed has high fisheries values, containing Chinook salmon, coho salmon and steelhead trout 
populations.  Important spawning reach for fall chinook salmon (Horse Creek WA). 
 
W/D Ratio:  Ratio for Lower Horse Creek ranges from 20 to 30. Rosgen stream types B to C (1989 SCI Data).  
ERA/TOC = 0.61, road density of 4.07 sq. mi./mi., avg. % fine = 20.4% (Horse Creek WA). 
 
Streambank condition: ERA/TOC = 0.61, road density of 4.07 sq. mi./mi, Avg. % fine = 20.4%.  The streambank 
is composed of bedrock, large boulder, and cobble (Horse Creek WA, 1989 SCI Data). 
 
Floodplain condition: ERA/TOC = 0.61, road density of 4.07 sq. mi./mi.  The floodplain in Lower Horse Creek 
has been disturbed by past mining activities.  Avg. % fine = 20.4% (Horse Creek WA). 
 
Peak Base Flow: ERA/TOC = 0.61, road density of 4.07 sq. mi./mi.  The watershed has high fisheries values, 
containing Chinook salmon, coho salmon and steelhead trout populations (Horse Creek WA). 
 
Drainage Network Increase:  Road density = 4.07 sq. mi./mi (Horse Creek WA). 
 
Road density/Location:  7th field is 5.5% roaded, road density = 4.07 sq. mi./mi (Horse Creek WA) 
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Disturbance History:  ERA/TOC = 0.61 (52% from roads, 11% from harvest), road density = 4.07 sq. mi./mi 
(Horse Creek WA). 
 
Riparian Reserves:  This area was impacted by historic mining (mainly on Lower Horse Creek).  The riparian 
vegetation is recovering to site potential in the mined over areas as well as those burned in 1977 and 1987-
tributaries to Horse Creek (Horse Creek WA). 
   

 
Pathways: 
 
INDICATORS 

ENVIRONMENTAL BASELINE 
7th Field 

Upper Horse                                  
Salt Gulch to Headwaters 
 
PROPERLY     NOT PROP 
FUNCT              AT RISK         FUNCT 

EFFECTS OF THE ACTION(S) 
          
Upper Horse                         
Salt Gulch to Headwaters 
 
RESTORE      MAINTAIN      DEGRADE 
 

Water Quality 
Temperature 

Temp  
data 

    
 

 

 
Sediment 

   
 

WA, SCI   
 

 

 
Chemical Contam. 

 
PJ 

    
 

 

Habitat Access 
Physical Barrier 

SCI     
 

 

Habitat Elements 
Substrate 

 SCI, WA    
 

 

 
LWD 

  
 

SCI   
 

 

 
Pool Frequency 

 
 

 WA, SCI 
STH 

  
 

 

 
Pool Quality 

 
 

WA, SCI    
 

 

 
Off-channel Habitat 

 
N/A 

    
 

 

 
Refugia 

WA     
 

 

Channel Cond & 
Dynamics 
W/D Ratio 

WA     
 

 

 
Streambank Condition 

WA, SCI     
 

 

 
Floodplain Connectivity 

WA 
 

    
 

 

Flow /Hydrology 
Peak/Base Flow 

 
 

 
WA 

   
 

 

 
Drainage Net Increase 

 
 

 
WA 

   
 

 

Watershed Cond. 
    Road Dens/Loc 

  
WA 
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Disturbance History 

  
WA 

   
 

 

 
Riparian Reserves 

 
 

 
WA 

   
 

 

 
1989 SCI: Horse Creek Stream Channel Condition Inventory, 1989. USFS (Klamath National Forest) - Oak Knoll 
Ranger District 
WA:  Horse Creek Watershed Analysis, 2002.  USFS (Klamath National Forest) – Scott River Ranger District. 
PJ: Personal Judgement 
Temp Data:  Temperature monitoring data for Horse Creek and Middle Creek. 1989-90 SCI Surveys, USFS 
Klamath National Forest – Oak Knoll Ranger District  
STH: Steelhead Spawning Surveys 2002, USFS (Klamath National Forest) – Scott River Ranger District 
N/A: Not Applicable.  The Rosgen Channel Type and gradients found within the Horse Creek Watershed do not 
support this type of habitat. 
 
Lower Horse Environmental Baseline Elements: 
 
Temperature:  Percent average shade from SCI (1989) is 55.3%, which is below the Forest Standard.  Past 
temperatures (temp monitoring data from 1989-90) for Horse Creek have been recorded in the high 50’s to low 
60’s, which is within the desired range.   
 
Sediment:  The 1989 SCI data showed a %fines value of 17%, and an embeddedness value of 47.2% for this 
reach.  This 7th Field watershed is 4.7% roaded at a density of 3.13 miles/square mi (the road density does not 
include state or county roads).  It was burned in both the 1977 and 1987 fires and consists of granitic soils.  
ERA/TOC = 0.59 (56% from roads, 4% from harvest).  The watershed has high fisheries values, containing 
steelhead trout populations.  The resident fisheries values are also high due to the number of tributaries 
containing resident rainbow trout populations (Horse Creek WA). 
  
ERA/TOC provides a simplified accounting system for tracking disturbances that affect watershed processes, in 
particular, estimates in changes in peak runoff flows influenced by disturbance activities.  This model is not 
intended to be a process-based sediment model, however it does provide an indicator of watershed conditions.  
This model compares the current level of disturbance within a given watershed (expressed as %ERA) with the 
theoretical maximum disturbance level acceptable (expressed as %TOC – threshold of concern).  ERA/TOC (or 
“risk ratio”) estimates the level of hydrological disturbance or relative risk of  increased peak flows and 
consequent potential for channel alteration and general adverse watershed impacts.  TOC is calculated based on 
channel sensitivity, beneficial uses, soil erodibility, hydrologic response, and slope stability.  An ERA/TOC ratio of 
greater than 1.00 indicates that disturbance levels have exceeded the natural capacity of the watershed to 
“absorb” these disturbances.  A basin is assumed to be healthy again as soon as sub-threshold ERA values are 
re-attained. 
 
Chemical contamination: No or little opportunity for chemical contamination to occur (PJ). 
 
Physical Barriers:  1989 SCI surveys noted no man-made barriers in the upper section of Horse Creek.    
 
Substrate:  ERA/TOC = 0.59, road density of 3.13 mi/sq. mi (Horse Creek WA). , The streambed substrate  in 
Upper Horse Creek is boulders, cobble and gravel.  Average embeddedness value of 47.2%, and average %fines 
of 17% (1989 SCI Data). 
 
LWD:  1989 SCI Survey indicate that Upper Horse Creek contains an average of 6 pieces of LWD per mile which 
is below Forest standards and properly functioning condition.  If the NMFS criteria for LWM on the East side is 
used, then this section of Horse Creek meets the NMFS criteria for LWM.  The smaller tributaries may have 
adequate amounts of LWD but have not been surveyed.  
 
Lower Horse Environmental Baseline Elements: (continued) 
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Pool Frequency:  1989 SCI surveys showed primary pool frequency of 2.13 pools per 300 meters.  From 
steelhead spawning surveys conducted in 2002 by crews familiar with this section of stream, little change from the 
1997 flood was observed (Steelhead Spawning Surveys 2002) .  The system has been recovering from the 1964 
flood and subsequent smaller floods in the 1970’s (Horse Creek WA).   
 
Pool Quality:  ERA/TOC value of 0.59, road density of 3.13 sq. mi./mi.  Less than 50% of the pools in Upper 
Horse Creek have a max depth of 3 feet or greater.  Avg. % fine = 17% (Horse Creek WA, 1989 SCI Data). 
 
Off-Channel Habitat:  This channel system does not have the features for off-channel habitat to develop. 
 
Refugia: The watershed has high fisheries values, containing steelhead trout populations (Horse Creek WA).   
 
W/D Ratio:  Ratio for Upper Horse Creek is 18.70.  ERA/TOC = 0.59, road density of 3.13 sq. mi./mi., avg. % fine 
= 17% (Horse Creek WA). 
 
Streambank condition: ERA/TOC = 0.59, road density of 3.13 sq. mi./mi, Avg. % fine = 17%.  Streambank is 
composed of bedrock, large boulder, and cobble (Horse Creek WA, 1989 SCI Data). 
 
Floodplain condition: ERA/TOC = 0.59, road density of 3.13 sq. mi./mi.  The floodplain in Upper Horse Creek has 
been disturbed by past mining activities.  Avg. % fine = 17% (Horse Creek WA). 
 
Peak Base Flow: ERA/TOC = 0.59, road density of 3.13 sq. mi./mi.  The watershed has high fisheries values, 
containing steelhead trout populations (Horse Creek WA). 
 
Drainage Network Increase:  Road density = 3.13 sq. mi./mi (Horse Creek WA). 
 
Road density/Location:  7th field is 4.7% roaded, road density = 3.13 sq. mi./mi (Horse Creek WA). 
 
Disturbance History:  ERA/TOC = 0.59 (56% from roads, 4% from harvest), road density = 3.13 sq. mi./mi (Horse 
Creek WA). 
 
Riparian Reserves:  This area was impacted by historic mining (mainly on Lower Horse Creek).  The riparian 
vegetation is recovering to site potential in the mined over areas as well as those burned in 1977 and 1987 
(tributaries to Horse Creek) (Horse Creek WA). 
   

 
Pathways: 
 
INDICATORS 

ENVIRONMENTAL BASELINE 
7th Field 

                Middle Creek                           
Mouth to Headwaters 
 
PROPERLY                              NOT PROP 
FUNCT              AT RISK         FUNCT 

EFFECTS OF THE ACTION(S) 
               Middle Creek                         
Mouth to Headwaters 
 
RESTORE      MAINTAIN   DEGRADE 
 
 

Water Quality 
Temperature 

 
 

Temp  
data 

   
 

 

 
Sediment 

   
 

WA 
1989 SCI 

  
 

 

 
Chemical Contam 

 
PJ 

    
 

 

Habitat Access 
Physical Barrier 

2002 
Surveys 

    
 

 

Habitat Elements 
Substrate 

1989 SCI 
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LWD 

 1989 SCI 
 

   
 

 

 
Pool Frequency 

 
 

 WA 
1989 SCI 

  
 

 

 
Pool Quality 

 
 

WA 
1989 SCI 

   
 

 

 
Off-channel Habitat 

 
N/A 

    
 

 

 
Refugia 

WA     
 

 

Channel Cond & 
Dynamics 
W/D R ti

WA     
 

 

 
Streambank Cond. 

1989 SCI     
 

 

 
Floodplain Cond. 

 
 

WA    
 

 

Flow /Hydrology 
Peak/Base Flow 

 
 

 
WA 

   
 

 

 
Drainage Net Incrs 

 
 

 
WA 

   
 

 

Watershed Cond. 
    Road Dens/Loc 

  
WA 

   
 

 

 
Disturbance History 

  
WA 

   
 

 

 
Riparian Reserves 

 
 

 
WA 

   
 

 

 
2002 Steelhead Redd Surveys (USFS – Klamath NF; Scott River RD) 
1989 SCI: Horse Creek Stream Channel Condition Inventory, 1989 (USFS – Klamath NF; Oak Knoll RD)  
WA:  Horse Creek Watershed Analysis, 2002 (USFS – Klamath NF; Scott River RD). 
PJ: Personal Judgement 
Temp Data:  Temperature monitoring data for Horse Creek and Middle Creek, early 1990’s (USFS – Klamath NF; 
Oak Knoll RD. 
N/A: Not Applicable.  The Rosgen Channel Type and gradients found within the Horse Creek Watershed do not 
support this type of habitat. 
 
Middle Creek Environmental Baseline Elements: 
 
Temperature:  Percent average shade from SCI (1989) is 55.3%, which is below the Forest Standard.  Past 
temperatures (temp monitoring data from 1990’s) for Middle Creek have been recorded in the high 50’s to low 
60’s, which is within the desired range.   
 
Sediment:  The 1989 SCI data showed a %fines value of 18%, and an embeddedness value of 42.3% for the 
section of Horse Creek downstream from the Middle Creek confluence.  This 7th Field watershed is 6.1% roaded 
at a density of 5.6 miles/square mi (the road density does not include state or county roads).  It was burned 
in both the 1977 and 1987 fires and consists of granitic soils.  ERA/TOC = 0.76 (67% from roads, 4% from 
harvest).  The watershed has high fisheries values, containing steelhead trout populations.  The resident fisheries 
values are also high due to the number of tributaries containing resident rainbow trout populations.  
ERA/TOC provides a simplified accounting system for tracking disturbances that affect watershed processes, in 
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particular, estimates in changes in peak runoff flows influenced by disturbance activities.  This model is not 
intended to be a process-based sediment model, however it does provide an indicator of watershed conditions.  
This model compares the current level of disturbance within a given watershed (expressed as %ERA) with the 
theoretical maximum disturbance level acceptable (expressed as %TOC – threashold of concern).  ERA/TOC (or 
“risk ratio”) estimates the level of hydrological disturbance or relative risk of  increased peak flows and 
consequent potential for channel alteration and general adverse watershed impacts.  TOC is calculated based on 
channel sensitivity, beneficial uses, soil erodibility, hydrologic response, and slope stability.  An ERA/TOC ratio of 
greater than 1.00 indicates that disturbance levels have exceeded the natural capacity of the watershed to 
“absorb” these disturbances.  A basin is assumed to be healthy again as soon as sub-threshold ERA values are 
re-attained. 
 
Chemical contamination: No or little opportunity for chemical contamination to occur. 
 
Physical Barriers:  2002 steelhead redd surveys noted no man-made barriers in Middle Creek.    
 
Substrate:  ERA/TOC = 0.76, road density of 5.6 mi/sq. mi., The streambed substrate in Horse Creek downstream 
of the Middle Creek confluence is cobble, boulders, and gravel.  Average embeddedness value of 42.3%, and 
average %fines of 18%. 
 
LWD:  2002 steelhead spawning surveys noted that Middle Creek contains an average of 5 pieces of LWD per 
mile which is below Forest standards and properly functioning condition.  If the NMFS criteria for LWM on the 
East side is used, then this section of Middle Creek surveyed meets the NMFS criteria for LWM.  The upper 
sections of Middle Creek and the smaller tributaries may have adequate amounts of LWD but have not been 
surveyed.  
 
Lower Horse Environmental Baseline Elements: (continued) 
 
Pool Frequency:  1989 SCI surveys showed primary pool frequency of 2.13 pools per 300 meters in the section of 
Horse Creek downstream from the Middle Creek confluence.  From steelhead spawning surveys conducted in 
2002 by crews familiar with this section of stream, little change from the 1997 flood was observed.  The system 
has been recovering from the 1964 flood and subsequent smaller floods in the 1970’s.   
 
Pool Quality:  ERA/TOC value of 0.76, road density of 5.60 sq. mi./mi.  Less than 50% of the pools in the section 
of Horse Creek downstream from the Middle Creek confluence have a max depth of 3 feet or greater.  Avg. % fine 
= 17%. 
 
Off-Channel Habitat:  This channel system does not have the features for off-channel habitat to develop. 
 
Refugia: The watershed has high fisheries values, containing steelhead trout populations.   
 
W/D Ratio:  Ratio for the section of Horse Creek downstream from the Middle Creek confluence is 18.70.  
ERA/TOC = 0.76, road density of 5.60 sq. mi./mi., avg. % fine = 17%. 
 
Streambank condition: ERA/TOC = 0.76, road density of 5.60 sq. mi./mi, Avg. % fine = 17%.  Streambank is 
composed of bedrock, large boulder, and cobble. 
 
Floodplain condition: ERA/TOC = 0.76, road density of 5.60 sq. mi./mi.  The floodplain in Middle Creek and Horse 
Creek downsteam of the Middle Creek confluence has been disturbed by past mining activities.  Avg. % fine = 
17%. 
 
Peak Base Flow: ERA/TOC = 0.76, road density of 5.60 sq. mi./mi.  The watershed has high fisheries values, 
containing steelhead trout populations. 
 
Drainage Network Increase:  Road density = 5.60 sq. mi./mi. 
 
Road density/Location:  7th field is 6.1% roaded, road density = 5.60 sq. mi./mi 
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Disturbance History:  ERA/TOC = 0.76 (67% from roads, 4% from harvest), road density = 5.60 sq. mi./mi. 
 
Riparian Reserves:  This area was impacted by historic mining (mainly on Lower Horse Creek).  The riparian 
vegetation is recovering to site potential in the mined over areas as well as those burned in 1977 and 1987 
(tributaries to Horse Creek). 
  

 
Pathways: 
 
INDICATORS 

ENVIRONMENTAL BASELINE 
Buckhorn         
                 7th Field 
PROPERLY                                       NOT 
PROP 

EFFECTS OF THE ACTION(S) 
Buckhorn        
                  7th Field 
RESTORE       MAINTAIN     DEGRADE 

Water Quality 
Temperature 

   
   

 
Sediment 

 
 

WA     

 
Chemical Contam 

WA, 
HCW, PJ 

     

Habitat Access 
Physical Barrier 

WA, 
HCW 

  
   

Habitat Elements 
Substrate 

 WA, 
HCW

    

 
LWD       

 
Pool Frequency 

  PJ    

 
Pool Quality 

  WA    

 
Off-channel Habitat N/A 

 
Refugia 

WA      

Channel Cond & Dyn 
W/D Ratio       

 
Streambank Cond.       

 
Floodplain Cond.       

Flow /Hydrology 
Peak/Base Flow 

 WA     

 
Drainage Net Incrs 

 WA     

Watershed Cond. 
    Road Dens/Loc 

 WA     

 
Disturbance History 

 WA     

 
Riparian Reserves 

 WA     

 
 
Buckhorn  7th Field Environmental Baseline Elements: 
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Note: All data is compared to the Mid-Klamath River Tributaries Matrix of Factors and Indicators. Referred 
hereafter as “Klamath matrix” 

 

HCW: 2001 Horse Creek Watershed Assessment (USFS – Klamath NF; Scott River RD).  
WA:  Horse Creek Watershed Analysis, 2002 (USFS – Klamath NF; Scott River RD). 
PJ: Personal Judgment. 
N/A: Not Applicable.  The Rosgen Channel Type and gradients found within the Horse Creek Watershed do not 
support this type of habitat. 
 
 
Buckhorn Environmental Baseline Elements: 
 
Temperature: No temp monitoring data present.  
 
Sediment:  This 7th Field watershed is 5.9% roaded at a density of 4.38 miles/square mi (the road density does 
not include state or county roads).  It was burned in both the 1977 and 1987 fires and consists of granitic soils.  
ERA/TOC = 0.79 (Horse Creek WA).  The watershed is an AWWC.  It has high fisheries values, containing 
steelhead trout in the lower 0.5 miles.  The resident fisheries values are also high due to the stream containing 
resident rainbow trout populations in the lower 2.2 miles (Horse Creek Watershed Assessment)  
 
The Buckhorn Creek Watershed produces an estimated 967 cubic yards of sediment per year from surface 
erosion, which is 808% over the background level.  The landslide sediment potential is 125% over background 
(Horse Creek WA).   
 
ERA/TOC provides a simplified accounting system for tracking disturbances that affect watershed processes, in 
particular, estimates in changes in peak runoff flows influenced by disturbance activities.  This model is not 
intended to be a process-based sediment model, however it does provide an indicator of watershed conditions.  
This model compares the current level of disturbance within a given watershed (expressed as %ERA) with the 
theoretical maximum disturbance level acceptable (expressed as %TOC – threshold of concern).  ERA/TOC (or 
“risk ratio”) estimates the level of hydrological disturbance or relative risk of increased peak flows and consequent 
potential for channel alteration and general adverse watershed impacts.  TOC is calculated based on channel 
sensitivity, beneficial uses, soil erodibility, hydrologic response, and slope stability.  An ERA/TOC ratio of greater 
than 1.00 indicates that disturbance levels have exceeded the natural capacity of the watershed to “absorb” these 
disturbances.  A basin is assumed to be healthy again as soon as sub-threshold ERA values are re-attained. 
 
Chemical contamination: No or little opportunity for chemical contamination to occur.  No indications of 
contamination are stated in the Horse Creek Watershed Analysis or in the Horse Creek Watershed Assessment). 
 
Physical Barriers:  No man-made barriers in Buckhorn Creek were noted (Horse Creek WA, Horse Creek 
Watershed Assessment).     
 
Substrate:  ERA/TOC = 0.79, road density of 4.38 mi/sq. mi (Horse Creek WA).  No actual numbers are available 
from the surveys, only overall descriptions.  
 
LWD: The Horse Creek Watershed Assessment does not include LWD data. No data currently available.  
 
Buckhorn Creek Environmental Baseline Elements: (continued) 
 
Pool Frequency: Due to the small size of the stream channel and the shallow average depth, pools 3’ deep or 
greater are unlikely to form (PJ). 
 
The system has been recovering from the 1964 flood and subsequent smaller floods in the 1970’s (Horse Creek 
WA).   
 
Pool Quality:  ERA/TOC value of 0.79.  Road density of 4.38 sq. mi./mi (Horse Creek WA).  See comments 
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above on Pool Frequency. 
 
Off-Channel Habitat:  This channel system does not have the features for off-channel habitat to develop (PJ).  
 
Refugia: The watershed has high fisheries values, containing steelhead trout populations (Horse Creek WA).   
 
W/D Ratio:  ERA/TOC = 0.79, road density of 4.38 sq. mi./mi (Horse Creek WA).  No data currently available. 
 
Streambank condition: ERA/TOC = 0.79, road density of 4.38 sq. mi./mi (Horse Creek WA).  No data currently 
available. 
 
Floodplain condition: ERA/TOC = 0.79, road density of 4.38 sq. mi./mi (Horse Creek WA).  No data currently 
available. 
 
Peak Base Flow: ERA/TOC = 0.79 road density of 4.38 sq. mi./mi.  The watershed has high fisheries values, 
containing steelhead trout populations (Horse Creek WA). Flow figures in volume/unit time are not available.  
 
Drainage Network Increase:  Road density = 4.38 sq. mi./mi (Horse Creek WA). 
Almost every road in the drainage is insloped with a drainage ditch running alongside, extending the drainage 
lengths dramatically.  
 
Road density/Location:  7th field is 5.9% roaded, road density = 4.38 sq. mi./mi (Horse Creek WA). 
 
Disturbance History:  ERA/TOC = 0.79, road density = 4.38 sq. mi./mi.  Road distribution is very dense. Surface 
erosion is 802% over the background level due to current road density and past timber harvest activities. The 
landslide sediment potential is low at 125% over background.  Combined CWE index is 0.74 (Horse Creek WA). 
 
Riparian Reserves: The overall health of the riparian system is good, however,  
the potential for recruitment of LWD is poor for several years to come, since the watershed was heavily burned 
and salvaged in the late 1970’s (Horse Creek WA).  
 

 
Pathways: 
 
INDICATORS 

ENVIRONMENTAL BASELINE 
Collins/Lime         
                 7th Field 
PROPERLY                             NOT PROP 
FUNCT          AT RISK              FUNCT

EFFECTS OF THE ACTION(S) 
Collins/Lime        
                  7th Field 
RESTORE       MAINTAIN     DEGRADE 

Water Quality 
Temperature 

   
   

 
Sediment 

 
 

WA     

 
Chemical Contam 

WA, 
HCW, PJ 

     

Habitat Access 
Physical Barrier 

 
 

 WA 
   

Habitat Elements 
Substrate 

 WA, 
HCW

    

 
LWD       

 
Pool Frequency 

  PJ    

 
Pool Quality 

  WA    
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Off-channel Habitat N/A 

 
Refugia 

WA, FR      

Channel Cond & Dyn 
W/D Ratio       

 
Streambank Cond.       

 
Floodplain Cond.       

Flow /Hydrology 
Peak/Base Flow 

 WA     

 
Drainage Net Incrs 

 WA     

Watershed Cond. 
    Road Dens/Loc 

 WA     

 
Disturbance History 

 WA     

 
Riparian Reserves 

      

 
 
Collins/Lime 7th Field Environmental Baseline Elements: 
 
Note: All data is compared to the Mid-Klamath River Tributaries Matrix of Factors and Indicators. Referred hereafter as 
“Klamath matrix” 

 

HCW: 2001 Horse Creek Watershed Assessment (USFS – Klamath NF; Scott River RD).  
WA:  Horse Creek Watershed Analysis, 2002 (USFS – Klamath NF; Scott River RD). 
PJ: Personal Judgment. 
N/A: Not Applicable.  The Rosgen Channel Type and gradients found within the Horse Creek Watershed do not 
support this type of habitat. 
 
Collins/Lime Environmental Baseline Elements: 
 
Temperature: No temp monitoring data present.  
 
Sediment:  This 7th Field watershed is 3.80% roaded at a density of 3.37 miles/square mi (the road density 
does not include state or county roads).  It was burned in both the 1977 and 1987 fires and consists of granitic 
soils.  ERA/TOC = 0.36 (Horse Creek WA).  The watershed is an AWWC.  It has high fisheries values, containing 
steelhead trout in the section of Collins Creek below the dam blockage.  The resident fisheries values are also 
high due to the stream containing resident rainbow trout populations in the lower 2.0 miles (Horse Creek 
Watershed Assessment)  
 
The Collins/Lime Watershed produces an estimated 503 cubic yards of sediment per year from surface erosion, 
which is 741% over the background level.  The landslide sediment potential is 144% over background (Horse 
Creek WA).   
 
ERA/TOC provides a simplified accounting system for tracking disturbances that affect watershed processes, in 
particular, estimates in changes in peak runoff flows influenced by disturbance activities.  This model is not 
intended to be a process-based sediment model, however it does provide an indicator of watershed conditions.  
This model compares the current level of disturbance within a given watershed (expressed as %ERA) with the 
theoretical maximum disturbance level acceptable (expressed as %TOC – threshold of concern).  ERA/TOC (or 
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“risk ratio”) estimates the level of hydrological disturbance or relative risk of increased peak flows and consequent 
potential for channel alteration and general adverse watershed impacts.  TOC is calculated based on channel 
sensitivity, beneficial uses, soil erodibility, hydrologic response, and slope stability.  An ERA/TOC ratio of greater 
than 1.00 indicates that disturbance levels have exceeded the natural capacity of the watershed to “absorb” these 
disturbances.  A basin is assumed to be healthy again as soon as sub-threshold ERA values are re-attained. 
 
Chemical contamination: No or little opportunity for chemical contamination to occur.  No indications of 
contamination are stated in the Horse Creek Watershed Analysis or in the Horse Creek Watershed Assessment). 
 
Physical Barriers:  There is a dam in Lower Collins Creek which is a barrier to anadromous fish migration  
(Horse Creek WA).     
 
Substrate:  ERA/TOC = 0.36, road density of 3.37 mi/sq. mi (Horse Creek WA).  No actual numbers are available 
from the surveys, only overall descriptions.  
 
LWD: The Horse Creek Watershed Assessment does not include LWD data. No data currently available.  
 
Collins/Lime Environmental Baseline Elements: (continued) 
 
Pool Frequency: Due to the small size of the stream channel and the shallow average depth, pools 3’ deep or 
greater are unlikely to form (PJ). 
 
The system has been recovering from the 1964 flood and subsequent smaller floods in the 1970’s (Horse Creek 
WA).   
 
Pool Quality:  ERA/TOC value of 0.36.  Road density of 3.37 sq. mi./mi (Horse Creek WA).  See comments 
above on Pool Frequency. 
 
Off-Channel Habitat:  This channel system does not have the features for off-channel habitat to develop (PJ).  
 
Refugia: The watershed has high fisheries values, containing steelhead trout populations (Horse Creek WA).   
 
W/D Ratio:  ERA/TOC = 0.36, road density of 3.37 sq. mi./mi (Horse Creek WA).  No data currently available. 
 
Streambank condition: ERA/TOC = 0.36, road density of 3.37 sq. mi./mi (Horse Creek WA).  No data currently 
available. 
 
Floodplain condition: ERA/TOC = 0.36, road density of 3.37 sq. mi./mi (Horse Creek WA).  No data currently 
available. 
 
Peak Base Flow: ERA/TOC = 0.36 road density of 3.37 sq. mi./mi.  The watershed has high fisheries values, 
containing steelhead trout populations (Horse Creek WA). Flow figures in volume/unit time are not available.  
 
Drainage Network Increase:  Road density = 3.37 sq. mi./mi (Horse Creek WA). 
Almost every road in the drainage is insloped with a drainage ditch running alongside, extending the drainage 
lengths dramatically.  
 
Road density/Location:  7th field is 3.80% roaded, road density = 3.37 sq. mi./mi (Horse Creek WA). 
 
Disturbance History:  ERA/TOC = 0.36, road density = 3.37 sq. mi./mi.  Road distribution is very dense. Surface 
erosion is 741% over the background level due to current road density and past timber harvest activities. The 
landslide sediment potential is low at 144% over background.  Combined CWE index is 0.64 (Horse Creek WA). 
 
Riparian Reserves: No data currently available. 
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Pathways: 
 
INDICATORS 

ENVIRONMENTAL BASELINE 
      Doggett Creek        

                     7th Field 
PROPERLY                             NOT PROP 
FUNCT           AT RISK              FUNCT

EFFECTS OF THE ACTION(S) 
    Doggett Creek        
                  7th Field 
RESTORE     MAINTAIN       DEGRADE 

Water Quality 
Temperature 

   
   

 
Sediment 

 
 

WA     

 
Chemical Contam 

WA, 
HCW, PJ 

     

Habitat Access 
Physical Barrier 

WA, 
HCW 

  
   

Habitat Elements 
Substrate 

 WA, 
HCW

    

 
LWD       

 
Pool Frequency 

  PJ, WA    

 
Pool Quality 

  PJ, WA    

 
Off-channel Habitat N/A 

 
Refugia 

WA      

Channel Cond & Dyn 
W/D Ratio       

 
Streambank Cond.  WA     

 
Floodplain Cond.  WA     

Flow /Hydrology 
Peak/Base Flow 

 WA     

 
Drainage Net Incrs 

 WA     

Watershed Cond. 
    Road Dens/Loc 

 WA     

 
Disturbance History 

 WA     

 
Riparian Reserves 

      

 
 
Doggett Creek 7th Field Environmental Baseline Elements: 
 
Note: All data is compared to the Mid-Klamath River Tributaries Matrix of Factors and Indicators. Referred hereafter as 
“Klamath matrix” 

 

HCW: 2001 Horse Creek Watershed Assessment (USFS – Klamath NF; Scott River RD).  
WA:  Horse Creek Watershed Analysis, 2002 (USFS – Klamath NF; Scott River RD). 
PJ: Personal Judgment. 
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N/A: Not Applicable.  The Rosgen Channel Type and gradients found within the Horse Creek Watershed do not 
support this type of habitat. 
 
Doggett Creek Environmental Baseline Elements: 
 
Temperature: No data available 
 
Sediment:  This 7th Field watershed is 7.5% roaded at a density of 5.67 miles/square mi (the road density does 
not include state or county roads).  It was burned in both the 1977 and 1987 fires and consists of granitic soils.  
ERA/TOC = 0.94 (Horse Creek WA).  The watershed is an AWWC.  It has high fisheries values, containing 
steelhead trout in the lower 1.8 miles.  The resident fisheries values are also high due to the number of tributaries 
containing resident rainbow trout populations in the lower 3.2 miles (Horse Creek Watershed Assessment)  
 
The Doggett Creek Watershed produces an estimated 732 cubic yards of sediment per year from surface erosion, 
which is 882% over the background level.   The landslide sediment potential is 148% over background (Horse 
Creek WA).   
 
ERA/TOC provides a simplified accounting system for tracking disturbances that affect watershed processes, in 
particular, estimates in changes in peak runoff flows influenced by disturbance activities.  This model is not 
intended to be a process-based sediment model, however it does provide an indicator of watershed conditions.  
This model compares the current level of disturbance within a given watershed (expressed as %ERA) with the 
theoretical maximum disturbance level acceptable (expressed as %TOC – threshold of concern).  ERA/TOC (or 
“risk ratio”) estimates the level of hydrological disturbance or relative risk of increased peak flows and consequent 
potential for channel alteration and general adverse watershed impacts.  TOC is calculated based on channel 
sensitivity, beneficial uses, soil erodibility, hydrologic response, and slope stability.  An ERA/TOC ratio of greater 
than 1.00 indicates that disturbance levels have exceeded the natural capacity of the watershed to “absorb” these 
disturbances.  A basin is assumed to be healthy again as soon as sub-threshold ERA values are re-attained. 
 
Chemical contamination: No or little opportunity for chemical contamination to occur.  No indications of 
contamination are stated in the Horse Creek Watershed Analysis or in the Horse Creek Watershed Assessment). 
 
Physical Barriers:  No man-made barriers in Doggett Creek were noted (Horse Creek WA, Horse Creek 
Watershed Assessment).     
 
Substrate:  ERA/TOC = 0.94, road density of 5.67 mi/sq. mi (Horse Creek WA).  No actual numbers are available 
from the surveys, only overall descriptions.  
 
LWD: The Horse Creek Watershed Assessment does not include LWD data. No LWD data is currently available 
for Doggett Creek. 
 
Pool Frequency: Due to the small size of the stream channel and the shallow average depth, pools 3’ deep or 
greater are unlikely to form (PJ). 
 
The system has been recovering from the 1964 flood and subsequent smaller floods in the 1970’s (Horse Creek 
WA).   
 
Pool Quality:  ERA/TOC value of 0.94.  Road density of 5.67 sq. mi./mi (Horse Creek WA).  See comments 
above on Pool Frequency. 
 
Off-Channel Habitat:  This channel system does not have the features for off-channel habitat to develop (PJ).  
 
Refugia: The watershed has high fisheries values, containing steelhead trout populations (Horse Creek WA.   
 
W/D Ratio:  ERA/TOC = 0.94, road density of 5.67 sq. mi./mi (Horse Creek WA).  No data for W/D Ratio is 
currently available for Doggett Creek. 
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Streambank condition: ERA/TOC = 0.94, road density of 5.67 sq. mi./mi (Horse Creek WA).  The system has 
been recovering from the 1964 flood and subsequent smaller floods in the 1970’s (Horse Creek WA).   
   
Floodplain condition: ERA/TOC = 0.94, road density of 5.67 sq. mi./mi (Horse Creek WA).  No data is currently 
available for Floodplain condition for Doggett Creek.  The system has been recovering from the 1964 flood and 
subsequent smaller floods in the 1970’s (Horse Creek WA).   
 
Peak Base Flow: ERA/TOC = 0.94 road density of 5.67 sq. mi./mi.  The watershed has high fisheries values, 
containing steelhead trout populations (Horse Creek WA). While flow figures in volume/unit time are not available, 
the 1995 Horse Creek WA yields data on normal runoff (historical) versus the present increased runoff due to 
timber harvest. The % change in runoff is an increase of 28.8%.  
 
Drainage Network Increase:  Road density = 5.67 sq. mi./mi (Horse Creek WA). 
 
Road density/Location:  7th field is 7.5% roaded, road density = 5.67 sq. mi./mi (Horse Creek WA). 
 
Disturbance History:  ERA/TOC = 0.94, road density = 5.67 sq. mi./mi.  Road distribution is very dense. Surface 
erosion is 882% over the background level due to current road density and past timber harvest activities. The 
landslide sediment potential is low at 148% over background.  Combined CWE index is 0.90 (Horse Creek WA). 
 
Riparian Reserves:  No data currently available for riparian reserves.  The watershed is recovering from 1964 
flood. 

 
   

 
Pathways: 
 
INDICATORS 

ENVIRONMENTAL BASELINE 
      Kohl/Dona         
                 7th Field 
PROPERLY                              NOT PROP 
FUNCT            AT RISK             FUNCT

EFFECTS OF THE ACTION(S) 
    Kohl/Dona        
                  7th Field 
RESTORE      MAINTAIN      DEGRADE 

Water Quality 
Temperature 

   
   

 
Sediment 

 
 

WA     

 
Chemical Contam 

WA, 
HCW, PJ 

     

Habitat Access 
Physical Barrier 

WA, 
HCW 

  
   

Habitat Elements 
Substrate 

 WA, 
HCW

    

 
LWD       

 
Pool Frequency 

  WA,  PJ    

 
Pool Quality 

  WA    

 
Off-channel Habitat N/A 

 
Refugia 

WA, R      

Channel Cond & Dyn 
W/D Ratio       

 
Streambank Cond.  WA     
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Floodplain Cond.  WA     

Flow /Hydrology 
Peak/Base Flow 

 WA     

 
Drainage Net Incrs 

 WA     

Watershed Cond. 
    Road Dens/Loc 

 WA     

 
Disturbance History 

 WA     

 
Riparian Reserves 

      

 
 
Kohl/Dona  7th Field Environmental Baseline Elements: 
 
Note: All data is compared to the Mid-Klamath River Tributaries Matrix of Factors and Indicators. Referred 
hereafter as “Klamath matrix” 

 

HCW: 2001 Horse Creek Watershed Assessment (USFS – Klamath NF; Scott River RD).  
WA:  Horse Creek Watershed Analysis, 2002 (USFS – Klamath NF; Scott River RD). 
PJ: Personal Judgment. 
N/A: Not Applicable.  The Rosgen Channel Type and gradients found within the Horse Creek Watershed do not 
support this type of habitat. 
 
Kohl/Dona Environmental Baseline Elements: 
 
Temperature: No temp monitoring data present.  
 
Sediment:  This 7th Field watershed is 4.3% roaded at a density of 2.55 miles/square mi (the road density does 
not include state or county roads).  It was burned in both the 1977 and 1987 fires and consists of granitic soils.  
ERA/TOC = 0.48 (Horse Creek WA).  The watershed is an AWWC.  It has high fisheries values, containing 
steelhead trout in the lower 1.8 miles.  The resident fisheries values are also high due to the number of tributaries 
containing resident rainbow trout populations in the lower 3.2 miles (Horse Creek Watershed Assessment)  
 
The Kohl/Dona Watershed produces an estimated 756 cubic yards of sediment per year from surface erosion, 
which is 865% over the background level.   The landslide sediment potential is 169% over background (Horse 
Creek WA).   
 
ERA/TOC provides a simplified accounting system for tracking disturbances that affect watershed processes, in 
particular, estimates in changes in peak runoff flows influenced by disturbance activities.  This model is not 
intended to be a process-based sediment model, however it does provide an indicator of watershed conditions.  
This model compares the current level of disturbance within a given watershed (expressed as %ERA) with the 
theoretical maximum disturbance level acceptable (expressed as %TOC – threshold of concern).  ERA/TOC (or 
“risk ratio”) estimates the level of hydrological disturbance or relative risk of increased peak flows and consequent 
potential for channel alteration and general adverse watershed impacts.  TOC is calculated based on channel 
sensitivity, beneficial uses, soil erodibility, hydrologic response, and slope stability.  An ERA/TOC ratio of greater 
than 1.00 indicates that disturbance levels have exceeded the natural capacity of the watershed to “absorb” these 
disturbances.  A basin is assumed to be healthy again as soon as sub-threshold ERA values are re-attained. 
 
Chemical contamination: No or little opportunity for chemical contamination to occur.  No indications of 
contamination are stated in the Horse Creek Watershed Analysis or in the Horse Creek Watershed Assessment). 
 
Physical Barriers:  No man-made barriers in Kohl/Dona were noted (Horse Creek WA, Horse Creek Watershed 
Assessment).     

HORSE CREEK Ecosystem Analysis November  2002      Appendix C – Aquatic Habitat 
 Page C-17 
 



HORSE CREEK Ecosystem Analysis November  2002      Appendix C – Aquatic Habitat 
 Page C-18 
 

 
Substrate:  ERA/TOC = 0.48, road density of 2.55 mi/sq. mi (Horse Creek WA).  No actual numbers are available 
from the surveys, only overall descriptions.  
 
LWD: The Horse Creek Watershed Assessment does not include LWD data. No data currently available. 
 
Kohl/Dona Environmental Baseline Elements: (continued) 
 
Pool Frequency: Due to the small size of the stream channel and the shallow average depth, pools 3’ deep or greater are 
unlikely to form (PJ). 
 
The system has been recovering from the 1964 flood and subsequent smaller floods in the 1970’s (Horse Creek 
WA).   
 
Pool Quality:  ERA/TOC value of 0.48.  Road density of 2.55 sq. mi./mi (Horse Creek WA).  See comments 
above on Pool Frequency. 
 
Off-Channel Habitat:  This channel system does not have the features for off-channel habitat to develop (PJ).  
 
Refugia: The watershed has high fisheries values, containing steelhead trout populations (Horse Creek WA). 
 
W/D Ratio:  ERA/TOC = 0.48, road density of 2.55 sq. mi./mi (Horse Creek WA).  No data currently available.  
The system has been recovering from the 1964 flood and subsequent smaller floods in the 1970’s (Horse Creek 
WA).   
 
Streambank condition: ERA/TOC = 0.48, road density of 2.55 sq. mi./mi (Horse Creek WA).  The system has 
been recovering from the 1964 flood and subsequent smaller floods in the 1970’s (Horse Creek WA).   
 
 
Floodplain condition: ERA/TOC = 0.48, road density of 2.55 sq. mi./mi (Horse Creek WA).  The system has 
been recovering from the 1964 flood and subsequent smaller floods in the 1970’s (Horse Creek WA).   
 
Peak Base Flow: ERA/TOC = 0.48 road density of 2.55 sq. mi./mi.  The watershed has high fisheries values, 
containing steelhead trout populations (Horse Creek WA). While flow figures in volume/unit time are not available, 
the 1995 Horse Creek WA yields data on normal runoff (historical) versus the present increased runoff due to 
timber harvest. The % change in runoff is an increase of 28.8%.  
 
Drainage Network Increase:  Road density = 2.55 sq. mi./mi (Horse Creek WA). 
 
Road density/Location:  7th field is 4.3% roaded, road density = 2.55 sq. mi./mi (Horse Creek WA). 
 
Disturbance History:  ERA/TOC = 0.48, road density = 2.55 sq. mi./mi.  Road distribution is very dense. Surface 
erosion is 865% over the background level due to current road density and past timber harvest activities. The 
landslide sediment potential is moderate at 169% over background.  Combined CWE index is 0.76 (Horse Creek 
WA). 
 
Riparian Reserves: No data currently available.  The system has been recovering from the 1964 flood and 
subsequent smaller floods in the 1970’s (Horse Creek WA).   
 
  
 

 
 

  
 

 



Appendix D - Fire and Fuels 
 

 
The following is a description of the 
components and the process involved in 
determining fuel models, fire behavior 
potential, and risk for the Horse Creek 
watershed analysis. 
 

Fuel Model Definitions 
 
The prediction of fire behavior is valuable for 
assessing potential fire damage to 
resources, for fire suppression pre-planning, 
and for fuels treatment planning and 
implementation.  A quantitative basis for 
rating fire danger and predicting fire 
behavior became possible with the 
development of mathematical fire behavior 
fuel models.  Fuel modeling and the 
Prediction of fire behavior has been a 
valuable tool for analysis and project 
implementation on the Klamath National 
Forest.  These tools have been utilized and 
refined on the Klamath National Forest for 
nearly 30 years.   
 
Fuels have been classified into four groups; 
grasses, shrubs, timber, and slash. The 
differences in these groups are related to 
the fuel load and distribution of fuel among 
size classes. Size classes are: 0 - ¼” (1 
hour fuels); ¼” – 1” (10 hour fuels); 1” - 
3” (100 hour fuels); and 3” and greater 
(1,000 hour fuels).  

Table D-1. Albini Fuel Models  
FUEL MODEL 
Typical Fuel 

Complex 

FUEL LOADING 
tons/acre 

 

Fuel 
Bed 

Depth 
feet 

 1Hr. 10 Hr. 100 
Hr. 

Live  

Grass and Grass-Dominated 
1-Short Grass 
(1ft) 
2-Timber (Grass 
and Understory) 
3-Tall Grass 
(2.5ft.) 

0.74 
 

2.00 
 

3.01 

0.00 
 

1.00 
 

0.00 

0.00 
 

0.50 
 

0.00 

0.00 
 

0.50 
 

0.00 

1.0 
 

1.0 
 

2.5 

Chaparral and Shrub Fields 
4-Chaparral 
(6ft) 
5-Brush (2ft) 
6-Dormant 
Shrub & Hdwd. 
Slash 
7-Southern 
Rough 

5.01 
 
1.00 
1.50 
 
 
1.13 

4.01 
 
0.50 
2.50 
 
 
1.87 

2.00 
 
0.00 
2.00 
 
 
1.50 

5.01 
 
2.00 
0.00 
 
 
0.37 

6.0 
 
2.0 
2.5 
 
 
2.5 

Timber Litter 
8-Closed 
Timber Litter 
9-Hardwood 
Litter 
10-Timber 
(Litter and 
Understory) 

1.50 
 
2.92 
 
3.01 

 

1.00 
 
0.41 
 
2.00 

 

2.50 
 
0.15 
 
5.01 

 

0.00 
 
0.00 
 
2.00 

 

0.2 
 
0.2 
 
1.0 

 

SLASH 
11-Light 
Logging Slash 
12-Medium 
Logging Slash 
13-Heavy 
Logging Slash 

 

1.50 
 
4.01 
 
7.01 

 

4.51 
 
14.03 
 
23.04 

 

5.51 
 
16.53 
 
28.05 

 

0.00 
 
0.00 
 
0.00 

 

1.0 
 
2.3 
 
3.0 

 

 GRASS GROUP The criteria for choosing a fuel model 
(Anderson 1982) includes the fact that fire 
burns in the fuel stratum best conditioned to 
support fire.  Fuel models are simply tools to 
help the user realistically estimate fire 
behavior.  Modifications to fuel models are 
possible by changes in the live/ dead ratios, 
moisture contents, fuel loads, and drought 
influences.   

 
Fire Behavior Fuel Model 1 - Fire spread is 
governed by the very fine, porous, and 
continuous herbaceous fuels that have 
cured or are nearly cured.  Fires are surface 
fires that move rapidly through the cured 
grass.  Very little timber or shrub is present. 
 
Fire Behavior Fuel Model 2 - Fire spread is 
primarily through cured or nearly cured 
grass where timber or shrubs cover one to 
two-thirds of the open area.  These are 
surface fires that may increase in intensity 

 
A description of fuel models used in fire 
behavior as documented by Albini (1976) is 
summarized in Table D-1, Albini Fuel 
Models.  A brief description of each of the 13 
fire behavior fuel models follows. as they hit pockets of other litter. 

  Fire Behavior Fuel Model 3 - Fires in this 
grass group display the highest rates of 
spread and fire intensity under the influence 
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woody material will cause possible torching, 
spotting, and crowning of trees. 

of wind.  Approximately one-third or more of 
the stand is dead or nearly dead. 

  
Fire Behavior Fuel Model 10 - Fires burn in 
the surface and ground fuels with greater 
intensity than the other timber litter types.  A 
result of overmaturing and natural events 
creates a large load of heavy down, dead 
material on the forest floor. Crowning out, 

SHRUB GROUP 
 
Fire Behavior Fuel Model 4 - Fire intensity 
and fast spreading fires involve the foliage 
and live and dead fine woody material in the 
crowns of a nearly continuous secondary 
overstory.  Stands of mature shrubs, six feet 
tall or more are typical candidates.  Besides 
flammable foliage, dead woody material in 

spotting, and torching of individual trees is 
more likely to occur, leading to potential fire 
control difficulties. 
 the stands contributes significantly to the fire 

intensity.  A deep litter layer may also 
hamper suppression efforts. 

SLASH GROUP 
 
Fire Behavior Fuel Model 11 - Fires are 
fairly active in the slash and herbaceous 
material intermixed with the slash.  Fuel 
loads are light and often shaded.  Light 
partial cuts or thinning operations in conifer 
or hardwood stands.  Regeneration harvest 
operations generally produce more slash 
than is typical of this fuel model. 

 
Fire Behavior Fuel Model 5 - Fire is 
generally carried by surface fuels that are 
made up of litter cast by the shrubs and 
grasses or forbs in the understory.  Fires 
are generally not very intense because the 
fuels are light and shrubs are young with 
little dead material.  Young green stands 
with little dead wood would qualify.  

Fire Behavior Fuel Model 12 - Rapidly 
spreading fires with high intensities capable 
of generating firebrands can occur.  When 
fire starts it is generally sustained until a 
fuelbreak or change in conditions occur.  
Fuels generally total less than 35 tons per 
acre and are well distributed. Heavily 
thinned conifer stands, regeneration units, 
and medium to heavy partial cuts are of this 
model. 

 
Fire Behavior Fuel Model 6 - Fires carry 
through the shrub layer where the foliage is 
more flammable than fuel model 5, but 
requires moderate winds, greater than eight 
miles per hour. 
 
Fire Behavior Fuel Model 7 - Fires burn 
through the surface and shrub strata with 
equal ease and can occur at higher dead 
fuel moistures because of the flammability of 
live foliage and other live material. 

 
Fire Behavior Fuel Model 13 -  Fire is 
generally carried by a continuous layer of 
slash. Large quantities of material three 
inches and greater is present.  Fires spread 
quickly through the fine fuels and intensity 
builds up as the large fuels begin burning.  
Active flaming is present for a sustained 

 
TIMBER GROUP 
 
Fire Behavior Fuel Model 8 - Slow burning 
ground fuels with low flame lengths are 
generally the case, although the fire may 
encounter small "jackpots" of heavier 
concentrations of fuels that can flare up.  
Only under severe weather conditions do 
the fuels pose a threat.  Closed canopy 
stands of short-needled conifers or 
hardwoods that have leafed out support 

period of time and firebrands may be 
generated.  This contributes to spotting as 
weather conditions become more severe.  
Regeneration units are depicted where 
the slash load is dominated by the greater 
than three inch fuel size, but may also be 
represented by a "red slash" type where the 
needles are still attached because of high 
intensity of the fuel type.  

fire in the compact litter layer.  This layer is 
mostly twigs, needles, and leaves. 
 
Fire Behavior Fuel Model 9 - Fires run 
through the surface faster than in fuel model 
8 and have a longer flame length.  Both 
long-needle pine and hardwood stands are 
typical.  Concentrations of dead, down 

 
In addition to the standard fuel models, this 
analysis has done some non-standard 
labeling to identify fuel models that are 
present due to management activities and 
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Fire Behavior Fuel Model 6C has been 
generated to represent fuel model 6 
conditions that exist in plantations >20 years 
old. 

some areas that are naturally less sensitive 
to fire disturbance.  Fuel models identified 
and used in this analysis are listed and 
described in Table D-2 Horse Creek Fuel 
Models.  Further discussion of the non-
standard models follows. 

 
Fire Behavior Fuel Model 14 has been 
generated to represent conditions that under 
typical 90th percentile weather conditions, 
burn patchy and with low intensity, typical of 
wet meadows and riparian vegetation.  
These areas can also experience uniform 
moderate to high intensity burning during 
drought.    
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Table D-2. Horse Creek Fuel Models 
Fuel 

Model Acres Fuel Model Description 
2 4,245 Cured light grass is primary carrier of 

fire.  Mostly found within the oak 
woodlands vegetation community. 

2C 1,825 Fuel model 2 conditions that are 
currently found in young plantations (0 
to 10 years old). 

5 935 Montane chaparral  
5C 5,324 Fuel model 5 conditions that exist in 

plantations that are 10 to 20 years 
old. 

6 2,958 Montane chaparral w/decadence  
6C 1,822 Fuel model 6 conditions that exist in 

plantations >20 years old. 
8 6,060 Typically mature true fir dominated 

stands with open 
understories and low fuel 
accumulations 
 

9 11,548 Typically these are pine dominated 
stands with 
open understories 

10 28,508 Typically these are multi-layered 
conifer dominated stands 
with dense understories and high fuel 
accumulations 

11 2,530 These are typically recent partial cut 
units. 

12 826 Heavily thinned conifer stands, 
regeneration units, and medium to 
heavy partial cuts. 

14 1,478 These are riparian shrub and montane 
meadow vegetation types that 
typically burn with low intensity except 
during drought conditions. 

0 870 Non-flammable material, i.e., gravel 
bars, rock outcroppings, and barren 
areas. 

Ag 850 Agricultural lands in the Horse Creek 
drainage and along the Klamath 
River.  These areas may become 
flammable when not irrigated or 
grazed. 

 
Weather Data 

 
The 90th percentile weather data is based 
on twenty years of data collected at Oak 
Knoll for elevations less than 4,000 feet and 
Collins Baldy for elevations greater than 
4,000 feet.  These weather stations are both 
within the analysis area and have at least 20 
years of weather data.  Weather files from 
1980 through 1999 were looked at in the 
Fire Family Plus program to identify 90th 
percentile values in the following table. 
 
Table D-3. 90th Percentile Fuel Moisture 

90th percentile 
values used for  

fire behavior 
calculations 

Oak Knoll  
Weather Station 

Collins Baldy 
Weather Station 

1 Hour fm 3 4 
10 Hour fm 4 5 
100 Hour fm 9 6 
1000 Hour fm 11 8 
Live Woody fm 70 50 
Herbaceous fm <30 (5) 30 
20 Foot Wind Speed 7 mph 9 mph 
fm = fuel moisture 
 

Fire Behavior Potential 
 
To determine Fire Behavior Potential 
Classes, each fuel model is run through the 
BEHAVE program.  This program uses fuel 
model, slope, and weather parameters to 
predict fire behavior and resistance to 
control for fire suppression purposes.  The 
90th percentile weather from the most 
representative weather stations was used to 
model late summer afternoons, typical of 
late July through early September. 

Fire Behavior Fuel Model 2C has been 
generated to represent fuel model 2 
conditions that are currently found in young 
plantations (0 to 10 years old). 
  
Fire Behavior Fuel Model 5C has been 
generated to represent fuel model 5 
conditions that exist in plantations that are 
10 to 20 years old. 

 
Three slope classes are used, consistent 
with the slope classes used in the LMP 
geologic hazard classification (0-34%, 35-
65%, and greater than 65%).  All fuel 
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models were run through each of the three 
slope classes, to determine increases in fire 
behavior with increased steepness of 
terrain.  
 
The output of this is a rating of Low, 
Moderate, or High fire behavior based on 
flame lengths, which are good indicators of 
fire line intensity and resistance to control, 
and/or rate of spread (ROS), which is also a 
good indicator of resistance to control. 
 
Fire behavior potential modeling is done in 
order to estimate the severity and resistance 
to control that can be expected, when a fire 
occurs during what is considered the worst 
case weather conditions.  Late summer 
weather conditions are referred to as the 
90th percentile weather data, which is a 
standard used when calculating fire behavior 
(90th percentile weather is defined as the 
severest 10% of the historical fire weather, 
i.e., hot, dry, windy conditions occurring on 
mid afternoons during the fire season).  
The modeling incorporates fuel condition, 
slope class, and 90th percentile weather 
conditions in calculating projections on flame 
lengths and rates of spread.  A low rating 
indicates that fires can be attacked and 
controlled directly by ground crews building 
fire line and will be limited to burning in 
understory vegetation.  A moderate rating 
indicates that hand built fire lines alone 
would not be sufficient in controlling fires 
and that heavy equipment and retardant 
drops would be more effective.  Areas rated 
as high represent the most hazardous 
conditions in which serious control problems 
would occur i.e., torching, crowning, and 
spotting, control lines are established well in 
advance of flaming fronts with heavy 
equipment and backfiring may be necessary 
to widen control lines. 
 
Using the CONTAIN model of BEHAVE, it 
was determined whether or not a fire with 
Low Flame Lengths could be contained by 
the initial attack forces.  These runs 
indicated that given, typical response times, 
terrain, fuels, and available forces, a Low 
rating had to have a ROS less than 30 
chains per hour, for containment to be 
accomplished during initial attack. 
 

Fire Behavior Potential Classes 
 
Low- Flame lengths less than 4' and ROS 
less than30chs/hr: 
Fires can generally be attacked at the head 
or flanks by firefighters using hand tools. 
Landline should hold the fire. 
 
Moderate- Flame lengths 4-8': 
Fires are too intense for direct attack at the 
head of the fire by firefighters using hand 
tools.  Hand line cannot be relied on to hold 
the fire.  Equipment such as dozers, 
engines, water and/or retardant dropping 
aircraft can be effective. 
 
High- Flame lengths greater than 8': 
Fires may present serious control problems, 
such as torching, crowning, and spotting. 
Control efforts at the head of the fire will be 
ineffective. 
 
Table D-4. Fuel Model / Fire Behavior 
Potential Crosswalk 

Fuel 
Model Aspect Elevation Slope 

Fire 
Behavior 
Potential 
Rating 

2 & 2C ALL <4000 <35% MODERATE 
2 & 2C ALL <4000 >35% HIGH 
2 & 2C S&W >4000 <35% MODERATE 
2 & 2C S&W >4000 >35% HIGH 
2 & 2C N&E >4000 <35% LOW 
2 & 2C N&E >4000 >35% MODERATE 
5 & 5C S&W <4000 <35% MODERATE 
5 & 5C S&W <4000 >35% HIGH 
5 & 5C N&E <4000 ALL MODERATE 
5 & 5C ALL >4000 ALL MODERATE 
6 & 6C ALL ALL <35% MODERATE 
6 & 6C ALL ALL >35% HIGH 
8 ALL ALL ALL LOW 
9 S&W ALL <65% LOW 
9 S&W ALL >65% MODERATE 
9 N&E ALL ALL LOW 
10 N <4000 <35% LOW 
10 N <4000 35-65% MODERATE 
10 S&W&E <4000 <65% MODERATE 
10 ALL <4000 >65% HIGH 
10 S&W >4000 <65% MODERATE 
10 ALL >4000 >65% HIGH 
10 N&E >4000 <35% LOW 
10 N&E >4000 35-65% MODERATE 
11 ALL ALL <65% MODERATE 
11 ALL ALL >65% HIGH 
12 ALL ALL ALL HIGH 
14 ALL ALL ALL LOW 
AG ALL ALL ALL LOW 
0 & U ALL ALL ALL MOSTLY 

NON-
FLAMMABLE 
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Using the crosswalk displayed in Table D-4 
Fuel Model/ Fire Behavior Potential 
Crosswalk the following acreages in each 
Fire Behavior Potential class was 
determined for the analysis area. 
 
High-  6,926 acres (10% of the analysis 
area) 
Moderate-  39,049 acres (56% of the 
analysis area) 
Low-  22,886 acres (33% of the analysis 
area) 
Non-flammable- 975 acres (1% of the 
analysis area) 
 

Fire Risk 
 
Historical records indicate lightning and 
human caused fires have been common in 
the watershed. Little precipitation (May to 
September) and high summer temperatures 
allow fuels to dry, which allows for ease of 
ignition and spread of wildfire.   
 
There are numerous fire risks within the 
watershed.  Many year-round residences, 
industrial endeavors, many dispersed camp 
sites, recreational use, power lines, and 
travel corridors all contribute to the 
possibility of a wildfire occurrence from 
human causes.  However, The greatest risk 
of fire starts is from the occurrence of 
lightning.  Thunderstorms are common 
throughout the summer months in and near 
the watershed. Lightning, erratic winds and 
usually precipitation accompany these 
storms.  The latter limits the number of 
ignitions.   
 
The Klamath National Forest fire history 
database indicates that within the watershed 
boundary 634 fire starts have occurred 
during the period from 1922-2000.  Using 
this information and the vegetative 
composition the general fire risk assessment 
is determined for the analysis area.  It is 
important to realize that risk is not the 
probability of a fire occurring, but the 
probability of when a fire will occur.  In this 
analysis area, fire will occur. 
 
A mathematical formula is used to derive a 
risk value.  Included in the formula are the 
number of starts, number of years of  
 

historical information, and number of acres 
involved. The values in the formula are: 
 
x =Number of starts recorded for the area 
from the fire start data base (634). 
y = Period of time covered by the data base 
(for this analysis, 79 years). 
z = Number of acres analyzed (displayed in 
thousands 69,936 = 69.9). 
{(x/y)10}/z = Risk rating 
{(634/79)10}/69.9 = 1.15 
 
The value derived corresponds to a 
likelihood of fire starts per 1,000 acres per 
decade.  The following are the risk ratings 
and range of values used to determine the 
risk. 
 
Low Risk = 0-0.49: This projects one fire 
every 20 or more years per thousand acres. 
 
Moderate Risk = 0.5-0.99: This projects 
one fire every 11-20 years per thousand 
acres. 
 
High Risk = greater than or equal to 1.0: 
This level projects one fire every in 0-10 
years per thousand acres. 
 
The rating of 1.15 indicates that that this 
analysis area is a high risk for fire starts.   
 
Using statistics from the fire history 
database, an average of eight fires occur 
within the analysis area each year.  There is 
a .44 probability that a fire >40 acres will 
occur in any given year or an average of one 
every other year.  
 

Fuels Treatment 
 
Utilizing the Fuels Out-Year Request and 
Budget System (FORBS) program, fuels 
treatments completed in this analysis area 
show a high net benefit. By spreading out 
the Forest Plan fuels treatment objectives 
over the Forest’s land base, the expectation 
would be to treat 638 acres per year within 
the analysis area.  If the area were treated 
at a cost of $250/acre, a net benefit of 
$2,758/acre would be realized.  This 
equates to an annual project cost of 
$159,500 and a resulting net benefit of 
$1,759,604. 
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APPENDIX E – Roads Analysis Process 

 
This appendix documents the process and results 
of the roads analysis developed concurrently with the 
Horse Creek Ecosystem Analysis.  The process used 
is consistent with the recently published  “Roads 
Analysis : Informing Decisions About Managing 
National Forest Transportation System” (FS-643, 
August 1999). 
 
This Roads Analysis makes preliminary 
recommendations for the National Forest roads found 
in the Horse Creek watershed. These 
recommendations require further site-specific review 
thru the environmental assessment process before a 
final decision is made. 
 
Recommendations are identified for each National 
Forest road within the Horse Creek analysis area. 
Recommendations include “Change maintenance 
level, Maintain current management, Candidate for 
decommissioning, etc.  Some of these 
recommendations will be carried forward on a case-
by-case basis to project implementation; others may 
never be implemented because of lack funding, low 
priority, infeasibility, etc.   
 
This appendix is organized first by each of the six 
steps of the process; then within each step, the 
purpose, products, and questions to be answered.  
This format is taken directly from the Roads Analysis 
Process handbook. To reduce redundancy, this 
appendix frequently references specific narratives, 
tables, or maps previously included in select chapters 
of this Ecosystem Analysis. Headings and 
subheadings in BOLD type are taken verbatim from 
the Roads Analysis handbook.  
 
 
OBJECTIVES OF ANALYSIS: 
The objective of the roads analysis in the Forest 
Service is to provide the District Ranger with 
critical information to develop road systems that 
are safe and responsive to public needs and 
desires, are affordable and efficiently managed, 
have minimal ecological effects on the land, and 
are in balance with available funding for needed 
management actions. 
 
COMPONENTS: 

 Assessment of problems & risks for all roads in 
watershed 

 Specific opportunities to change system 
 

 Areas of special sensitivity, resource values, or 
both 
 

 Suggested priority locations for site specific 
evaluation and project-NEPA 

 
 
STEP 1 – SETTING UP THE ANALYSIS 
PRODUCTS: 

 Statement of Objectives 
The District Ranger identified the following 
Objectives for the Roads Analysis: 
1. Identify long-term transportation needs to 

focus investments. 
2. Identify surplus roads that do not contribute 

to the long-term transportation system that 
are candidates for closure or 
decommissioning to reduce cumlative 
watershed effects. 

3. Develop a list of roads that are prioritized 
based on: 1) long term public and agency 
access; 2) identify roads that are critical to 
resource protection (including fire); 3) those 
roads that are significantly contributing to 
resource damage. 

4. Provide a roads’ analysis with sufficient 
information to support project level decision-
making thru the environmental analysis 
(NEPA) process. 

  
 List of interdisciplinary team members & 

participants 
A Project Initiation letter from the District Ranger 
to the team members dated November 15, 2000 
outlines interdisciplinary team members and their 
respective disciplines (copy available in 
Supervisor’s Office). 
 

 List of info needs 
Various maps and data sorts readily available 
from the Geographical Information System (GIS) 
upon request by resource specialists.  
 
Road inventories available from Engineering and 
Geologists. 
 
See "Basic Data Needed” listed in Step 2 below. 
 
 

 Plan for analysis 
The District Ranger identified the following plan 
to complete the Roads Analysis: 
1. Conduct a fifth field watershed scale 

assessment. 
2. Develop concurrently with Horse Creek 

Ecosystem Analysis (also know as a 
Watershed Analysis or WA). 
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3. Document to be an appendix to WA. To 
reduce redundancy, appendix will reference 
pertinent sections of WA where and 
whenever possible. 

4. Use six step Roads Analysis process 
(current National direction). 

5. Include all classified and unclassified 
(currently inventoried) roads. 

6. Use Public input: 
a. Use questionnaires for issue 

formulation. 
b.  Share results with public. 
c.  Determine public perceptions of Step 6 

road recommendations.  
7. Use interdisciplinary team concerns. 
8. Involve Cooperators – share results, look for 

joint opportunities. 
9. Send Consultation Partners document 

copies. 
 
 
STEP 2 – DESCRIBING THE SITUATION 
PURPOSE:  
Describe the existing road system in relation to 
current forest Plan direction. 
 
PRODUCTS: 

 Maps or other descriptions of existing road 
system as defined by LRMP (Forest Plan) 

“Roads” were identified as one of eight issues in the 
Horse Creek Ecosystem Analysis. As a result, road 
locations, uses, and affects are discussed in all of the 
other seven issues.  
 
See the “Roads” writeup in Chapters 2, 3, 4, 5, and 6.  
 
See the Chapter 3 “Roads” writeup on existing 
condition, which describes current road uses, 
maintenance levels, and miles of road by land 
allocation. 

   
Available maps which display the existing 
Transportation System (from Klamath NF’s corporate 
data layers): 

 Transportation System (see Figure 3-13) 
 Road Density (see Figure 3-15) 
 Transportation System – Cooperator Roads 
 Transportation System – Road 

Maintenance Levels 
 Transportation System – Road Closures 

 
 Basic data needed to address roads 

analysis issues & questions 
 
Tables Which Display the existing Transportation 
System  

1. Road Maintenance Level Mileage (see 
Table 3 – 33)  

2. Travel Access Management Mileage (see 
Table 3- 34)  

3. Road Mileage and Road Density By Land 
Allocation (see Table 3- 35)  

4. Transportation Inventory System (TIS) 
5. Unclassified Road Summary Data Sort 

(Road # by miles) 
 

Maps which were used to address Transportation 
System issues (from Klamath NF’s corporate data 
layers): 

 
1. Forest Plan Management Areas 
2. Managed Stands Layer 
3. Impaired Watersheds 
4. Existing Vegetation 
5. Land Ownership 
6. Geomorphic Terranes 
7. Riparian Reserve Components 
8. Topography 
9. Anadromous/Resident Fish Range 
10. Recreational Features 
11. Scour Channels 
12. 1997 Flood Damage  Sites 

 
 
STEP 3 – IDENTIFYING ISSUES 
PURPOSE:  
The interdisciplinary team, in conjunction with 
the District Ranger and information obtained 
from the Public, identifies the most important 
road-related issues in the analysis area and the 
information needed to address these concerns. 
  
PRODUCTS: 

 Summary of key road-related issues, 
including their origin and basis. Presented 
by general category (environmental, 
sociocultural, economic) 

 
A. What are the primary public issues and 
concerns related to roads and access? 

 
1 Public Meeting for the Horse Creek Ecosystem 

Analysis was held on February 27, 2001 in 
which a questionnaire was handed out, which 
asked two road-related questions. Twenty- two 
responses were received.  The two questions 
are listed below: 

a. What roads in the Analysis are 
particularly important to you? Why? 

b. Do you have specific interests or 
concerns regarding roads that you 
would like to see addressed in the 
Roads Analysis Process? 
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Table E-1. Road Related Issues and Comments 
Developed From Public Meeting on February 
21, 2001 
Social Issues: Number of 

similar 
comments: 

Recreation access and 
opportunities 
(ATVs, hunting, fishing, hiking) 

6 

Public access in general 5 
Cattle grazing/grazing access 4 
Firewood cutting/access 4 
Mining access and opportunities 3 
Close little used spur roads 2 
Open gates during hunting season 2 
Repair road at mile post 6 on 
46N50 

2 

Improved dust abatement 1 
Do not allow motorized vehicles on 
blocked off, closed by gates, or 
decommissioned roads 

1 

Improve road signing 1 
Specific Road Concern 
County/FS BF001, 12 (loop), 
46N50, Horse Ck. to Seiad 

Fire escape 
routes 

40S01, 12, 46N50, 47N63, 46N52 Basic 
Access 

47N89 & 47N26  Access 
47N69, 47N62 Firewood 

cutting 
Road to PCT and Dry Lake Recreation 

access 
46N50 Repair road 

at MP6 
W. Horse Ck, Low Gap, Fish Gu., 
Johnny O’Neil Ridge, Buckhorn, 
Middle Ck., Doggett, E. Fk Horse 
Ck, Hamburg Gu., Sambo Gu. 

None stated  
(assume 
access) 

Environmental Issues: Number of 
similar 

comments: 
Fire risk/fuels reduction/ 
suppression access 

9 

Road restoration/improvement 8 
Watershed restoration 2 
Economic Issues: Interest or 

 Concern: 
47N05Y Abandon at 

slide 
 
B. What are the primary management concerns 
(internal issues) related to roads and access? 
The following list of concerns and issues were 
developed by Forest Service resource specialists.  
 
Table E- 2. Generalized List of Road Concerns by 
Forest Service Resource Specialists  

Internal Concerns/Issues: 

Fish Passage (up & down stream) Salt Gulch, 
46N50A 

Structures in streams (culverts) 

Diversion potential, dams 

Effects of Roads on Geologically sensitive lands 

Road proximity to streams 

 
 Description of the status of current data, 

including sources, availability, and 
methods of obtaining information 
1. GIS maps & data sorts 
2. Horse Creek Roads Inventory (copy 

attached below) 
3. Resource specialists on-the-ground 

knowledge & experience 
4. Future inventory data (fish 

passage/culvert assessments) 
5. Future project level analysis 
6. Existing project reports 

 
 
STEP 4 - ASSESSING BENEFITS, PROBLEMS, 
RISKS 
 
PURPOSE: 
The interdisciplinary team systematically 
examines the major uses and effects of the road 
system, at the chosen scale and intensity 
identified in Step 1, to generate the information 
baseline against which the existing and future 
road systems can be compared. The main 
element of this step is to assess the various 
benefits, problems, and risks of the current road 
system and whether the objectives of the Forest 
Service policy reform and Forest Plans are being 
met. 
 
PRODUCTS: 

 Synthesis of the benefits, problems, and 
risks of the current road system 

The interdisciplinary team was divided into three 
subgroups: Aquatic, Terrestrial, and Human 
Uses. Each subgroup then developed definitions 
to evaluate individual roads. The subgroup rating 
definitions are listed in Chapter 5 of the 
Ecosystem Analysis. See Tables 5-10, 5-15, 5-
18, and 5-20. Each subgroup then rated each 
road based on their set of definitions. 
 
To identify specific problems and risks for each 
road See Tables E-5 Aquatic Rating for Roads 
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Analysis, and Table E - 6 Terrestrial Road 
Ratings  for specific road ratings of existing or 
potential resource impacts.  
 
To identify benefits see Table E - 7 Summary of 
Road Ratings for Human Access Needs .  
 

 Assessment of the risks and benefits of 
entering any unroaded areas 

It is highly unlikely that roaded access will be 
constructed in the Condrey Mountain  Roadless 
Area in the foreseeable future. The 
environmental risks from unstable headwalls of 
drainages, landslides, and presences of high 
meadows, outweigh benefits. Also the new 
roadless policy does not allow road construction 
(unless excepted). 

 Assessment of the ability of the road 
system to meet objectives 

The checkerboard land ownership patterns found 
in the Horse Creek analysis area may prevent or 
limit the ability of the road system to meet 
planning objectives. 
 
The Klamath Forest has attempted to develop a 
transportation system that is safe to the Public, 
responsive to Public needs, environmentally 
sound, affordable, and efficient to mange. 
 
A multitude of planning objectives have been 
utilized in this roads analysis: Forest Plan 
Management Area Standards & Guidelines, 
resource concerns such as slope stability, 
Aquatic Conservation Strategy  objectives, etc.   
 
ASSUMPTIONS/LIMITATIONS 
The Roads inventory does not include Kohl, 
Doggett, and Collins Creeks. 
 
This roads’ analysis only addresses National 
Forest roads in the Horse Creek analysis area.  

 
 
STEP 5 – DESCRIBING OPPORTUNITIES AND 
SETTING PRIORITIES 
 
PURPOSE: 
The interdisciplinary team and the District Ranger 
identify management opportunities, establish 
priorities, and formulate technical 
recommendations for the existing and future road 
system that respond to the issues, concerns, 
problems, benefits, and risks identified in 
preceding steps, using public participation 
wherever appropriate. The objective is to 
compare the current road system with what is 
desirable or acceptable, and describe options for 
modifying the road system that would achieve 
desirable or acceptable results. 

 
PRODUCTS: 

 Map & descriptive ranking of the problems 
and risks posed by the current road 
system. 

After each subgroup (Aquatic, Terrestrial, Human 
Uses) had rated individual roads, the full 
interdisciplinary team reconvened and identified 
resource issues and concerns and access 
needs. With the District Ranger present, the 
team then collectively developed a joint 
recommendation for each road.  See Table E - 4 
Road Recommendations Summary by Full 
Interdisciplinary Team for a road-by-road listing. 
 
For opportunities for all National Forest roads in 
the analysis area, see Figure 6-6, Road 
Management Opportunities contained in the Map 
Packet at the end of this document.  
 

 Assessment of potential problems and 
opportunities of building roads in a 
currently unroaded area 

Condrey Mountain Roadless Area – 2,930 acres 
lies entirely within the Johnny O’Neil Late - 
Successional Reserve (RC354). See Forest Plan 
Appendix C –Released Roadless Areas pages 
C-15-17 for a complete description. Some 
highlights include:  
 

1. Several mining claims on the Westside 
where gold, copper, & associated 
minerals are know to be present. 

2. The extreme western portion and middle 
portion of the area contain mineral zones 
of high potential. 

3. The entire area is capable of producing 
timber, however there is no standing 
inventory on Capable Available Suitable 
(CAS) land.  

4. Landsliding is a concern near high 
elevation meadows. 

5. The probability of fire occurrence is 1.15 
fire starts per 1,000 acres per decade. 
This is the highest concentration of fire 
starts of any WA area completed.  
 

PROBLEMS 
 Increasing road density in an LSR 
 Potential conflicts with recreational 

experience/setting 
 Reduced quality of wildlife habitat 

thru fragmentation 
 Increased opportunity for wildlife 

harrassment 
 

OPPORTUNITIES 
o Better access for fire suppression 
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o Increased hunter access (roaded) 
o Better access for habitat 

improvement projects 
 

 Map & list of opportunities, by priority, for 
addressing important problems & risks 

 
See Chapter 6 Recommendations and 
associated maps for road opportunities 
prioritized by issue. Also see Tables E-5, E-6, 
and E-7 which identify priorities by subgroups 
(Aquatic, Terrestrial, and Human Uses). 
 
 
See Table E – 3 Road Recommendations 
Summary by Miles below: 
 

Table E-3. Road Recommendations Summary by 
Miles 

Recommendation Miles* % of Total  
Miles 

Administrative Action 18 6 
Candidate for Decommission 19 6 
Reconstruction, Upgrade, or 
Improve 

65 22 

Maintain Current Management 154 53 
Change Closure Status 9 3 
Change Maintenance Level 7 2 
No Recommendation (needs 
further study) 

25 8 

TOTAL 297 100 
* = National Forest road 
mileage only 

  

 
The above summary is based on Table E-4, which 
displays the full interdisciplinary team 
recommendations for each road. Any 
recommendations for priorities or timing of actions 
are documented. 
 
Listed below are the road recommendations and their 
definitions: 
 
Administrative Action – This involves an action 
which is administrative in nature (adding an 
unclassified road to the National Forest road system, 
adding road as a coop road, conducting a road 
sediment inventory, etc. 
 
Candidate For Decommissioning - This includes 
hydrologically decommissioning the road and may or 
may not include recontouring the roadbed. The road 
is then removed from the system. 
 
Reconstruct, Upgrade, or Improve - This involves 
minor construction work such as spot rocking, storm- 
proofing water crossings, etc.  
 

Maintain Current Management  - This involves no 
change in current management (i. e. maintaining the 
current maintenance level and/or closure status).  
 
Change Closure Status - This involves changing the 
closure status. Examples include from a year-round 
closure to seasonal, or even changing the dates of 
the existing seasonal closure. 
 
Change Maintenance Level - This includes 
changing the maintenance level to either a higher or 
lower class.  
 
In Chapter 6 (Recommendations) of this Ecosystem 
Analysis, Road Management Opportunities reference 
the road recommendations contained in this Roads 
Analysis Process.  These Management Opportunities 
are displayed in Figure 6-6 Road Management 
Opportunities found in the map packet at the end of 
this document.  
 
All road recommendations are preliminary and 
require site-specific analysis through the 
environmental assessment process before a decision 
is made. 
 

 
STEP 6 - REPORTING 
PRODUCTS: 

 Reports including maps, analyses, and text 
documentation of the roads analysis 
See  the entire Horse Creek Ecosystem 
Analysis (including Appendix E Roads 
Analysis Process). 
 

 Maps that show the data and information 
used, and opportunities identified 

 See  the entire Horse Creek Ecosystem 
Analysis (including Appendix E Roads Analysis 
Process). 
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Table E-4 Road Recommendations Summary by Full Interdisciplinary Team 
Forest 
Road # 

Road Name Maint. 
Level 

Cooperator 
Road? 

Comments Full Interdisciplinary Team 
Recommendations 

12 DOGGET 
MIDDLE RD 

4 FGS  Reconstruct, Upgrade or Improve 
(needs road sediment source 

inventory) 
12.1 UNNAMED - 

UNCLASSIFIED 
N/A N/A  No recommendations -needs further 

analysis 
12.2 UNNAMED - 

UNCLASSIFIED 
N/A N/A  Candidate for decommission 

12A DOGGET 
MIDDLE RD 

2 FGS  Reconstruct, Upgrade or improve 
(needs road sediment source 

inventory) 
12B DOGGET 

MIDDLE RD 
2 NO  No recommendation -needs further 

analysis 
40S01 SISKIYOU 

SUMMIT 
3 NO  Maintain current management 

40S01.
1 

UNNAMED - 
UNCLASSIFIED 

N/A N/A  Administrative action (add to system) 

46N14 LIME GULCH 2 MCL  Maintain current management (needs 
road sediment source inventory) 

46N20
Y 

CHERRY MAPLE 2 NO  Maintain current management 

46N20
YA 

CHERRY MAPLE 1 NO  Maintain current management (needs 
road sediment source inventory) 

46N20
YB 

CHERRY MAPLE 1 NO  No recommendations -needs further 
analysis 

46N20
YC 

CHERRY MAPLE 1 NO  Administrative action (add to system) 

46N21 EVERILL 1 MCL  Admin action (move gate, needs road 
sediment source inventory) 

46N21
A 

EVERILL 1 NO  Maintain current management 
(closure, needs road sediment source 

inventory) 
46N21

B 
EVERILL 2 MCL  Maintain current management 

46N21
C 

EVERILL 2 MCL NSO KL-0236 
w/in 1/4 mile 

Maintain current management 

46N25
Y 

DOGGETT VIEW 2 FGS  Maintain current management (needs 
road sediment source inventory) 

46N27
Y 

LITTLE BALDY 1 MCL  Maintain current management (needs 
road sediment source inventory) 

46N32 MICRO 2 NO  Maintain current management (needs 
road sediment source inventory) 

46N32.
1 

UNNAMED - 
UNCLASSIFIED 

N/A N/A  Maintain current management (needs 
road sediment source inventory) 

46N34 WHITES CABIN 2 MCL NSO KL-0237 
w/in 1/4 mile 

Maintain current management (7 
landslides - needs road sediment 

source inventory) 
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Table E-4 Road Recommendations Summary by Full Interdisciplinary Team 
Forest 
Road # 

Road Name Maint. 
Level 

Cooperator 
Road? 

Comments Full Interdisciplinary Team 
Recommendations 

46N36
Y 

TAILINGS 1 NO  Maintain current management (needs 
road sediment source inventory) 

46N36
YA 

TAILINGS 1 NO  Maintain current management 

46N37 JOHNNY RIDGE 2 NO  Maintain current management 
46N39

Y 
KOHL TIE 2 NO  Maintain current management 

46N42 DOGGETT TIE 3 FGS  Maintain current management 
46N47 KOHL CR 2 NO NSO KL-2125 

w/in 1/4 mile 
Administrative action (change 

maintenance level, close) 
46N50 SEIAD CR RD 3 NO  Reconstruct, upgrade, or improve 

(needs road sediment source 
inventory) 

46N50
A 

SIEAD CR RD 1 NO  Candidate for decommission 

46N51 DONA SPRINGS 2 MCL  Maintain current management (needs 
road sediment source inventory) 

46N51
Y 

HOG MAPLE 1 FGS  Maintain current management (needs 
road sediment source inventory) 

46N53 COLLINS CR 3 MCL KL-2125/goshawk 
w/in 1/4 mi. 

Maintain current management (needs 
road sediment source inventory) 

46N53
A 

COLLINS CR 2 MCL  No recommendations -needs further 
analysis 

46N53
C 

COLLINS CR 1 MCL  Maintain current management 
(maintain closure) 

46N54 BLACKS LOOP 2 FGS  Maintain current management (needs 
road sediment source inventory) 

46N54
A 

BLACKS LOOP 2 FGS  No recommendations -needs further 
analysis (needs road sediment source 

inventory) 
46N54

B 
BLACKS LOOP 2 NO  Maintain current management 

46N55 HOWARDS 
GULCH 

2 FGS  No recommendations -needs further 
analysis (needs road sediment source 

inventory) 
46N58

Y 
FRENCH GULCH 1 NO  Maintain current management 

46N60 JOHNNY O'NEIL 3 FGS  Reconstruct, upgrade, or improve 
46N60

A 
JOHNNY O'NEIL 1 NO  Candidate for decommission 

46N60
A.1 

 N/A   Candidate for decommission 

46N74
Y 

BAD NEWS 2 MCL  Maintain current management 

46N74
YA 

BAD NEWS 2 MCL  Maintain current management 

46N82 TONNESON 
POND 

2 NO  Maintain current management 

46N94 OAK KNOLL 
COMPOUND 

2 NO  Maintain current management 
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Table E-4 Road Recommendations Summary by Full Interdisciplinary Team 
Forest 
Road # 

Road Name Maint. 
Level 

Cooperator 
Road? 

Comments Full Interdisciplinary Team 
Recommendations 

47N04 IP BUCKHORN 2 FGS KL-0352/goshawk 
w/in 1/4 mi 

Reconstruct, upgrade, or improve 

47N04
A 

IP BUCKHORN 2 FGS  Administrative action (change 
maintenance level, close) 

47N04
A.1 

UNNAMED - 
UNCLASSIFIED 

N/A N/A  Administrative action (add to system) 

47N04
B 

IP BUCKHORN 2 NO  Reconstruct, upgrade, or improve 

47N05
Y 

RILEY 2 FGS NSO KL-1154 
w/in 1/4 mile 

No recommendations -needs further 
analysis 

47N05
YA 

RILEY 2 FGS NSO KL-1150 
w/in 1/4 mile 

No recommendations -needs further 
analysis 

47N05
YB 

RILEY 2 FGS  Maintain current management 

47N05
YB 

RILEY 2 NO  Maintain current management 

47N05
YC 

RILEY 2 FGS  No recommendations -needs further 
analysis 

47N05
YD 

RILEY 1 NO  Maintain current management 

47N05
YD.1 

UNNAMED - 
UNCLASSIFIED 

N/A N/A  Candidate for decommission 

47N05
YE 

RILEY 2 FGS  No recommendations -needs further 
analysis 

47N22
Y 

CEYLON 2 FGS  Administrative action (upgrade 
maintenance level, reconstruct and 

improve) 
47N22

Y.1 
UNNAMED - 

UNCLASSIFIED 
N/A N/A  Administrative action (add to system) 

47N22
YA 

CEYLON 2 NO  No recommendations -needs further 
analysis 

47N22
YB 

CEYLON 2 FGS  Maintain current management 

47N22
YB 

CEYLON 2 NO  Maintain current management 

47N22
YC 

CEYLON 2 NO  Maintain current management 

47N22
YC.1 

UNNAMED - 
UNCLASSIFIED 

N/A N/A  No recommendations -needs further 
analysis (consider converting to trail) 

47N23
Y 

TORONTO 2 NO  Maintain current management (needs 
road sediment source inventory) 

47N23
YA 

TORONTO 2 FGS  Maintain current management 

47N23
YB 

TORONTO 2 NO  Maintain current management 

47N23
YC 

TORONTO 2 NO  Maintain current management 

47N25 BUCKHORN 
FISH 

2 NO  Administrative action (change 
maintenance level, close, need roads 
sediment source inventory on private) 
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Table E-4 Road Recommendations Summary by Full Interdisciplinary Team 
Forest 
Road # 

Road Name Maint. 
Level 

Cooperator 
Road? 

Comments Full Interdisciplinary Team 
Recommendations 

47N26 SALT HORSE 1 NO  No recommendations -needs further 
analysis 

47N27 ROCKY POINT 1 FGS  Maintain current management 
(closure); needs road sediment source 

inventory on private 
47N30

Y 
DUTCH 3 MCL  Maintain current management 

47N31
Y 

KOHL TOP 2 NO  Maintain current management (needs 
road sediment source inventory) 

47N31
Y.1 

UNNAMED - 
UNCLASSIFIED 

N/A N/A High hunter use 
area 

Administrative action (add to system); 
Reconstruct, Upgrade, or and Improve 

47N31
Y.2 

UNNAMED - 
UNCLASSIFIED 

N/A N/A High hunter use 
area 

Administrative action (add to system, 
needs road sediment source 

inventory); Reconstruct, Upgrade, or 
and Improve 

47N39 FISH COVE 2 NO  Maintain current management (needs 
road sediment source inventory) 

47N45 EAST SIDE 1 NO  Maintain current management 
(closure) 

47N45
Y 

MORGAN VIEW 1 NO  Maintain current management 
(closure) 

47N48 DOGGETT SALT 
LICK 

1 FGS  Maintain current management 
(closure); Reconstruct, Upgrade, or 

Improve 
47N50 LOWER 

DOGGETT 
2 NO  Maintain current management (needs 

road sediment source inventory) 
47N50.

1 
UNNAMED - 

UNCLASSIFIED 
N/A N/A  Should be 46N50.1 Administrative 

action (add to system, needs landslide 
evaluation); Reconstruct, Upgrade, or 

improve) 
47N50.

2 
UNNAMED - 

UNCLASSIFIED 
N/A N/A  Candidate for decommission;(Should 

be 46N50.2) 
47N50

A 
LOWER 

DOGGETT 
2 NO  Administrative action (change 

maintenance level, close, needs road 
sediment source inventory) 

47N51 BUCKHORN 
LOOP 

2 NO  No recommendations -needs further 
analysis, needs inventory on private 

47N51.
1 

UNNAMED - 
UNCLASSIFIED 

N/A N/A Buckhorn ridge 
road 

Administrative action (add to system) 

47N51.
2 

UNNAMED - 
UNCLASSIFIED 

N/A N/A Buckhorn ridge 
road 

Administrative action (add to system) 

47N52
Y 

JEEP DOGGETT 
TIE 

2 NO  No recommendations -needs further 
analysis, needs road sediment source 

inventory on private 

47N53 HORSE GULCH 2 NO  Maintain current management 
Reconstruct, Upgrade, or improve, 

needs road sediment source 
inventory) 

47N53.
1 

UNNAMED - 
UNCLASSIFIED 

N/A N/A  Maintain current management 
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Table E-4 Road Recommendations Summary by Full Interdisciplinary Team 
Forest 
Road # 

Road Name Maint. 
Level 

Cooperator 
Road? 

Comments Full Interdisciplinary Team 
Recommendations 

47N54 HOG DRIVE 1 NO  No recommendations -needs further 
analysis, needs inventory on private 

47N55 MIDDLE 
DOGGETT 

1 FGS  Maintain current management (needs 
road sediment source inventory) 

47N55
Y 

UPPER 
DOGGETT 

1 NO  Maintain current management 

47N56 MAPLESDEN 
RANCH 

1 NO KL-4146/goshawk 
w/in 1/4 mi. 

Maintain current management (needs 
road sediment source inventory; 

Reconstruct, Upgrade, or Improve 
(storm proof crossings) 

47N56.
1 

UNNAMED - 
UNCLASSIFIED 

N/A N/A Located in 
meadow/KL-4146 

Candidate for Decommission 

47N56
Y 

DOGGONE 1 NO NSO KL-4145 
w/in 1/4 mile 

Maintain current management 
(closure) 

47N56
Y.1 

UNNAMED - 
UNCLASSIFIED 

N/A N/A NSO KL -4145 
w/in 1/4 mile 

Candidate for Decommission 

47N57 SUPER KOHL 2 NO  Maintain current management (needs 
road sediment source inventory) 

47N58 OLD DRY LAKE 2 FGS KL-4146, KL-
0283, goshawk 

w/in 1/4 mi. 

Maintain current management (needs 
road sediment source inventory) 

47N58
A 

OLD DRY LAKE 1 NO  Maintain current management 
(closure) 

47N58
B 

OLD DRY LAKE 2 FGS  Maintain current management 

47N58
C 

OLD DRY LAKE 2 NO  No recommendations -needs further 
analysis, needs road sediment source 

inventory on private 

47N59 BUCKHORN 
RIDGE 

2 FGS  Maintain current management (needs 
road sediment source inventory) 

47N59
A 

BUCKHORN 
RIDGE 

2 FGS  Maintain current management (needs 
road sediment source inventory) 

47N60 WINDY 2 NO KL-0147/goshawk 
w/in 1/4 mi. 

Maintain current management 
(reconstruct or improve, needs road 

sediment source inventory on private) 

47N61 MIDDLE HORSE 
RIDGE 

1 FGS  Maintain current management 
(closure, needs road sediment source 

inventory on private) 
47N61

A 
MIDDLE HORSE 

RIDGE 
1 FGS  Maintain Current Management 

(closure) Reconstruct, upgrade, or 
improve 

47N62 LOWER MIDDLE 
CR 

2 NO  Maintain current management (realign 
road using 47N62.2, decommission 

unused portion) 
47N62.

1 
UNNAMED - 

UNCLASSIFIED 
N/A N/A  Administrative action (add to system, 

reconstruct, Upgrade, or improve) 
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Table E-4 Road Recommendations Summary by Full Interdisciplinary Team 
Forest 
Road # 

Road Name Maint. 
Level 

Cooperator 
Road? 

Comments Full Interdisciplinary Team 
Recommendations 

47N62.
1A 

UNNAMED - 
UNCLASSIFIED 

N/A N/A  Administrative action (add to system, 
reconstruct or improve, map it 

correctly) 
47N62.

2 
UNNAMED - 

UNCLASSIFIED 
N/A N/A Main ridge road Administrative action (add to system, 

reconstruct or improve) 
47N62

A 
LOWER MIDDLE 

CR 
2 NO  Maintain current management 

(reconstruct or improve) 
47N63 MIDDLE HORSE 

CR 
3 FGS  Maintain current management 

(stabilize the unstable area) 
47N63.

1 
UNNAMED - 

UNCLASSIFIED 
N/A N/A Close-hunting 

camp at spring 
No recommendations -needs further 

analysis 
47N63

C 
MIDDLE HORSE 

CR 
2 NO  Administrative action (get out of co-op 

agreement) 
47N63

Y 
MIDDLE 

MORGAN 
1 NO  Maintain current management 

(closure); Candidate for 
decommission after thinning and fuels 

treatment 
47N64 BUCK HORSE 2 FGS  Maintain current management (needs 

road sediment source inventory on 
private) 

47N65 BUCKHORN CR 2 FGS KL-0148 w/in 1/4 
mile 

Maintain current management 
(reconstruct, Upgrade or improve, 

close in wet season, rebuild bridge) 

47N65.
1 

UNNAMED - 
UNCLASSIFIED 

N/A N/A  Administrative action (add to system, 
reconstruct, Upgrade, or improve) 

47N65.
2 

UNNAMED - 
UNCLASSIFIED 

N/A N/A  Administrative action (add to system, 
close) 

47N65.
3 

UNNAMED - 
UNCLASSIFIED 

N/A N/A  Administrative action (add to system, 
reconstruct, Upgrade, or improve) 

47N65.
4 

UNNAMED - 
UNCLASSIFIED 

N/A N/A  Candidate for Decommission 

47N65
B 

BUCKHORN CR 2 NO  Maintain current management 
(reconstruct, Upgrade, or improve, 

needs storm proofing) 
47N66 MONA LISA 2 FGS  Maintain current management (needs 

road sediment source inventory on 
private, storm proof on Forest Service) 

47N66
A 

MONA LISA 2 NO  Candidate for decommission 

47N67 LOWER W 
HORSE 

2 NO  Maintain current management 
(reconstruct or improve, needs storm 

proofing) 
47N67.

1 
UNNAMED - 

UNCLASSIFIED 
N/A N/A  Candidate for Decommission 

47N67.
2 

UNNAMED - 
UNCLASSIFIED 

N/A N/A  Candidate for Decommission 

47N67
X 

NORTH HORSE 1 NO  Candidate for decommission 
(decommission after thinning and 

fuels treatment) 
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Table E-4 Road Recommendations Summary by Full Interdisciplinary Team 
Forest 
Road # 

Road Name Maint. 
Level 

Cooperator 
Road? 

Comments Full Interdisciplinary Team 
Recommendations 

47N67
Y 

SHEEP CAMP 2 FGS  Maintain current management 

47N68 RAINEY 2 NO NSO KL-1153 
w/in 1/4 mile 

Maintain current management (needs 
ditch cleaning and storm proofing) 

47N68
A 

RAINEY 2 NO  Candidate for decommission 
(decommission after thinning and 

fuels treatment) 
47N69 WHITE CLOUD 3 NO  Maintain current management (needs 

some work) 
47N69.

1 
UNNAMED - 

UNCLASSIFIED 
N/A N/A  Candidate for Decommission 

47N69
A 

WHITE CLOUD 2 NO  Maintain current management 

47N69
B 

WHITE CLOUD 2 NO  Administrative action (put in co-op 
status) 

47N69
B.1 

UNNAMED - 
UNCLASSIFIED 

N/A N/A NSO KL-1152 
w/in 1/4 mile 

Administrative action (add to system, 
put in co-op status) 

47N69
C 

WHITE CLOUD 2 NO  Maintain current management (needs 
maintenance) 

47N69
D 

WHITE CLOUD 1 NO  Maintain current management 

47N70 WEST HORSE 2 NO  Maintain current management (needs 
some work, landslides, crossings) 

47N70.
1 

UNNAMED - 
UNCLASSIFIED 

N/A N/A Need access for 
thinning LSR 

Administrative action (add to system, 
reconstruct or improve, put in closure 

status) 
47N70

A 
WEST HORSE 2 NO  No recommendations -needs further 

analysis 
47N70

B 
WEST HORSE 2 NO  No recommendations -needs further 

analysis 
47N70

Y 
COPPER HORSE 2 NO  Candidate for decommission 

(decommission after thinning and 
fuels treatment) 

47N71 JOHNSONS 
DAIRY 

2 NO  Maintain current management 

47N71
A 

JOHNSONS 
DAIRY 

2 NO  Maintain current management 

47N72 MALLOY 2 NO  Maintain current management 
(crossings) 

47N72.
1 

UNNAMED - 
UNCLASSIFIED 

N/A N/A Need access for 
thinning LSR 

Candidate for decommission 
(decommission after thinning and 

fuels treatment) 
47N74.

1 
UNNAMED - 

UNCLASSIFIED 
N/A N/A Access to 

plantations 
Candidate for decommission 

47N77 FISH GULCH 2 NO NSO KL-4132 
w/in 1/4 mile 

Maintain current management (needs 
work) 

47N77.
1 

UNNAMED - 
UNCLASSIFIED 

N/A N/A  Candidate for Decommission 

47N77.
2 

UNNAMED - 
UNCLASSIFIED 

N/A N/A NSO KL-4132 
w/in 1/4 mile 

Candidate for Decommission 



 

Horse Creek Ecosystem Analysis           November 2002                      Appendix E – Roads Analysis Process 
            Page E - 13 

Table E-4 Road Recommendations Summary by Full Interdisciplinary Team 
Forest 
Road # 

Road Name Maint. 
Level 

Cooperator 
Road? 

Comments Full Interdisciplinary Team 
Recommendations 

47N77.
3 

UNNAMED - 
UNCLASSIFIED 

N/A N/A  Administrative action (add to system, 
decommission after Fish Gulch) 

47N77
B 

FISH GULCH 2 NO  Decommission (high priority for storm 
proofing) 

47N79 KOHL JEEP 
ROAD 

2 FGS  Maintain current management (needs 
road sediment source inventory on 

private) 
47N81 NORTH 

BOUNDARY 
2 NO  Maintain current management 

47N81.
1 

UNNAMED - 
UNCLASSIFIED 

N/A N/A  Administrative action (add to system) 

47N82 LOWER SALT 
GULCH 

2 NO  Candidate for decommission 

47N83 JOHNS 2 NO  No recommendations -needs further 
analysis 

47N84 EAST 
BUCKHORN 

1 FGS  Maintain current management 
(maintain closure, needs road 

sediment source inventory on private) 

47N84
Y 

UPPER SALT 
GULCH 

1 NO  Maintain current management 
(closure) 

47N86 SELBY 2 FGS  Maintain current management (needs 
road sediment source inventory on 

private) 
47N86

A 
SELBY 2 FGS  Administrative action (get out of co-op 

status) 
47N87 HORSE ROBINS 

GULCH 
2 NO  Maintain current management (needs 

work) 
47N87.

1 
UNNAMED - 

UNCLASSIFIED 
N/A N/A  Candidate for Decommission 

47N87.
2 

UNNAMED - 
UNCLASSIFIED 

N/A N/A  Candidate for Decommission 

47N87.
3 

UNNAMED - 
UNCLASSIFIED 

N/A N/A  Candidate for Decommission 

47N87
A 

HORSE ROBINS 
GULCH 

2 NO  Candidate for decommission 
(decommission after thinning and 

fuels treatment) 
47N89 COPPER VIEW 1 NO  Maintain current management 

(change to seasonal closure) 
47N90 MORGON 2 NO  Maintain current management (needs 

work) 
47N90.

1 
UNNAMED - 

UNCLASSIFIED 
N/A N/A  No recommendations -needs further 

analysis 
47N90.

1A 
UNNAMED - 

UNCLASSIFIED 
N/A N/A  No recommendations -needs further 

analysis 
47N90.

2 
UNNAMED - 

UNCLASSIFIED 
N/A N/A  No recommendations -needs further 

analysis 
47N90

A 
MORGON 2 NO  Maintain current management (needs 

work) 
47N95 DEAD COW 2 NO  Maintain current management 
47N95.

1 
UNNAMED - 

UNCLASSIFIED 
N/A N/A  Candidate for Decommission 



 

Horse Creek Ecosystem Analysis           November 2002                      Appendix E – Roads Analysis Process 
            Page E - 14 

Table E-4 Road Recommendations Summary by Full Interdisciplinary Team 
Forest 
Road # 

Road Name Maint. 
Level 

Cooperator 
Road? 

Comments Full Interdisciplinary Team 
Recommendations 

47N96 CADOLA 2 NO  Maintain current management (needs 
storm proofing and road sediment 

source inventory on private) 

47N96.
1 

DUTCH CREEK N/A N/A  Candidate for Decommission 

47N98 WEST RIDGE 2 NO  Maintain current management 
47N99 BUCKY 1 NO  Maintain current management 

(maintain closure) 
47N99

A 
BUCKY 1 NO  Maintain current management 

(maintain closure) 
96.1 UNNAMED - 

UNCLASSIFIED 
N/A N/A  Administrative Action (add to system) 

96.2 UNNAMED - 
UNCLASSIFIED 

N/A N/A  Administrative Action (add to system) 
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Table E-5. Aquatic Rating for Roads Analysis 
Column cells color codes: pink=top1/3, yellow=mid 1/3, white=low 1/3 'AND: pink=top 1/4, orange=next 1/4, yellow=next 1/4, white=low ¼ 'road 
numbers highlighted blue had some segment(s) included in the road crossing inventory 

Road 
Number 

Total 
road 
miles 
w/in 

wshed 

Mass 
Wasting 
Cub.Yds 

Sed./mile/
yr 

Surf. 
Erosion 
Cub.Yds 
Sed/mi/yr 

Within 
Stream 
Buffer-
Miles 

Low 
Slope 
Pos.-
Miles 

>65%  
Slope/ 
Miles 

# of Rd/ 
Stream 

Xings/mile 
Twnrs 
rating 

Hydro-
logic/ 

Connect-
ivity  

Rating 

Divers-
ion 

Potent-
ial 

rating 

Highly 
rated 
sites 

Cumul. 
Wshed. 
Effects 
rating 

S/T 
RAT. 

WT'D 
TOT. 

12 30.62 86.99 12.67 13.9 11.57 0 2.38 1 2   2 10 63.2 63 
12.1 0.25 105.60 12.40 0.1 0.14 0 4.00         10 56.0 68 
12.2 0.66 105.91 11.06 0.21 0.13 0 1.52 1   3 0.0 6 70.0 70 
12A 0.67 107.91 12.99 0.35 0.51 0 2.99         10 59.0 72 
12B 0.33 57.27 13.64 0 0 0 0.00         10 45.0 55 

40S01 15.51 57.83 9.66 3.82 2.24 0.1 1.48         10 49.9 61 
40S01.1 0.3 7.67 12.33 0 0 0 0.00         10 36.0 44 
46N14 3.29 34.01 7.75 1.36 0.98 0 1.22         6 35.0 43 

46N20Y 4.76 60.48 8.53 1.25 0.7 0 0.42 1     0.0 6 55.0 55 
46N20YA 1.18 96.95 4.75 0.53 0.06 0 3.39         6 42.0 51 
46N20YB 0.25 81.20 4.00 0 0 0 0.00         6 35.0 43 
46N20YC 0.83 64.22 11.81 0 0 0 0.00         10 45.0 55 

46N21 5.66 72.47 10.35 1.88 1.99 0.08 1.24         6 51.0 62 
46N21A 0.77 54.55 20.39 0.3 0.21 0 2.60         6 46.0 56 
46N21B 0.08 10.00 10.00 0 0 0 0.00         6 33.0 40 
46N21C 0.72 58.61 7.92 0.43 0.05 0 1.39         6 32.0 39 
46N25Y 0.56 104.29 10.89 0.23 0.25 0 1.79         10 56.0 68 
46N27Y 2.46 43.66 8.66 0.91 0.14 0.14 1.22         6 43.0 52 

46N27Y.1 0.43 71.40 4.65 0 0.21 0 0.00         6 35.0 43 
46N31 0.12 9.17 6.67 0 0 0 0.00         10 31.0 38 
46N32 1.44 73.61 13.61 0.9 0.34 0 2.78         6 54.0 66 

46N32.1 0.4 9.00 9.00 0.4 0.4 0 0.00         6 36.0 44 
46N34 2.01 63.38 10.05 0.81 0.44 0.5 2.49         6 51.0 62 

46N36Y 1.25 61.68 7.28 0.88 1.25 0 2.40         6 42.0 51 
46N36YA 0.44 76.59 6.59 0.22 0.44 0 0.00         6 37.0 45 

46N37 0.23 8.70 2.61 0 0 0 0.00         10 32.0 39 
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Table E-5. Aquatic Rating for Roads Analysis 
Column cells color codes: pink=top1/3, yellow=mid 1/3, white=low 1/3 'AND: pink=top 1/4, orange=next 1/4, yellow=next 1/4, white=low ¼ 'road 
numbers highlighted blue had some segment(s) included in the road crossing inventory 

Road 
Number 

Total 
road 
miles 
w/in 

wshed 

Mass 
Wasting 
Cub.Yds 

Sed./mile/
yr 

Surf. 
Erosion 
Cub.Yds 
Sed/mi/yr 

Within 
Stream 
Buffer-
Miles 

Low 
Slope 
Pos.-
Miles 

>65%  
Slope/ 
Miles 

# of Rd/ 
Stream 

Xings/mile 
Twnrs 
rating 

Hydro-
logic/ 

Connect-
ivity  

Rating 

Divers-
ion 

Potent-
ial 

rating 

Highly 
rated 
sites 

Cumul. 
Wshed. 
Effects 
rating 

S/T 
RAT. 

WT'D 
TOT. 

46N39Y 0.95 70.74 8.95 0.15 0 0 1.05         10 47.0 57 
46N42 1.31 36.03 3.28 0.35 0.32 0 3.05         6 36.0 44 
46N47 1.87 111.39 10.53 1.02 0.81 0 2.67         10 60.0 73 
46N50 7.23 108.89 9.96 6.81 7.23 0.06 2.35 2 4 3 2.0 10 84.0 84 

46N50A 1.98 57.42 8.64 1.21 1.69 0.03 2.53 1 1   1.0 10 67.0 67 
46N51 1.92 31.67 7.86 0.73 0.61 0.38 2.08         6 39.0 48 

46N51Y 0.79 44.68 4.18 0.06 0.01 0 0.00         8 31.0 38 
46N53 7.23 44.44 7.61 3.1 4.84 0.61 1.66         6 40.0 49 

46N53A 1.25 8.88 3.92 1.25 1.25 0 2.40         6 36.0 44 
46N53C 0.82 24.63 5.37 0.35 0 0 1.22         6 31.0 38 
46N54 4.83 38.03 18.61 1.6 0.76 0.87 0.83 1     0.0 6 56.0 56 

46N54A 0.58 29.83 8.97 0.58 0.17 0 0.00         6 38.0 46 
46N54B 0.54 11.48 11.30 0 0 0 0.00         6 34.0 41 
46N55 3.08 43.12 17.08 0.28 0.53 0.1 0.32 1     1.0 10 60.0 60 

46N58Y 1.22 98.69 6.56 0.63 0.66 0 2.46         6 42.0 51 
46N60 3.67 79.16 13.87 2.77 3.39 0.1 2.18 1 4 2 2 10 86.0 86 

46N60A 0.56 88.04 5.54 0.56 0.56 0 7.14 1 4 3 1 10 70.0 70 
46N60A.1 0.24 147.50 8.75 0.24 0.24 0 0.00         10 53.0 65 
46N60B 0.74 8.92 15.27 0 0 0 0.00         10 43.0 52 
46N74Y 0.27 17.04 7.04 0 0 0 0.00         6 28.0 34 

46N74YA 0.2 9.00 12.00 0 0 0 0.00         6 33.0 40 
46N82 1.03 107.77 2.43 0.7 0.53 0 1.94         6 50.0 61 
46N94 0.27 109.26 2.59 0.2 0.02 0 3.70         6 47.0 57 
47N04 0.62 113.71 11.77 0.24 0.62 0 1.61 1 2 4 0 10 81.0 81 

47N04A 0.32 114.06 16.56 0.16 0.32 0 0.00         10 60.0 73 
47N04A.1 0.05 118.00 18.00 0.02 0.05 0 0.00         10 57.0 70 
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Table E-5. Aquatic Rating for Roads Analysis 
Column cells color codes: pink=top1/3, yellow=mid 1/3, white=low 1/3 'AND: pink=top 1/4, orange=next 1/4, yellow=next 1/4, white=low ¼ 'road 
numbers highlighted blue had some segment(s) included in the road crossing inventory 

Road 
Number 

Total 
road 
miles 
w/in 

wshed 

Mass 
Wasting 
Cub.Yds 

Sed./mile/
yr 

Surf. 
Erosion 
Cub.Yds 
Sed/mi/yr 

Within 
Stream 
Buffer-
Miles 

Low 
Slope 
Pos.-
Miles 

>65%  
Slope/ 
Miles 

# of Rd/ 
Stream 

Xings/mile 
Twnrs 
rating 

Hydro-
logic/ 

Connect-
ivity  

Rating 

Divers-
ion 

Potent-
ial 

rating 

Highly 
rated 
sites 

Cumul. 
Wshed. 
Effects 
rating 

S/T 
RAT. 

WT'D 
TOT. 

47N04B 0.35 108.86 10.86 0.12 0.19 0 2.86 1 3   0 10 71.0 71 
47N05Y 6.53 96.71 24.64 3.36 1.84 0.21 3.68 1 3 1 1 6 69.0 69 

47N05Y.1 0.46 107.39 10.22 0.11 0.19 0 0.00         6 49.0 60 
47N05YA 0.56 189.11 44.29 0.26 0.27 0 1.79         6 59.0 72 
47N05YB 1.22 59.75 36.39 0.28 0.03 0.11 1.64         6 54.0 66 
47N05YC 0.46 75.65 19.78 0.25 0 0 4.35         6 50.0 61 
47N05YD 0.75 106.93 16.93 0.5 0.12 0 2.67 1     0 6 76.0 76 

47N05YD.1 0.26 108.85 31.15 0.1 0.14 0 0.00         6 56.0 68 
47N05YE 0.03 13.33 30.00 0 0 0.01 0.00         6 42.0 51 
47N17Y 0.01 10.00 0.00 0 0 0 0.00         10 31.0 38 
47N22Y 3.68 73.78 19.76 0.66 0.8 0 0.82         10 59.0 72 

47N22Y.1 0.17 8.82 12.35 0 0 0 0.00         10 36.0 44 
47N22YA 0.63 113.17 18.25 0.35 0.5 0 3.17 1     0 10 77.0 77 
47N22YB 0.52 111.15 13.65 0.23 0 0 0.00         10 59.0 72 
47N22YC 0.78 107.56 12.56 0.05 0 0 0.00         10 53.0 65 

47N22YC.1 0.25 109.20 12.80 0 0 0 0.00         10 52.0 63 
47N23Y 2.72 102.98 14.78 0.81 0.53 0 2.57         10 67.0 82 

47N23YA 1.13 107.26 12.48 0.39 0.3 0 2.65 1 2   0 10 72.0 72 
47N23YB 1.11 79.91 8.56 0 0 0 0.00         10 45.0 55 
47N23YC 0.84 66.90 10.12 0.02 0 0 0.00         10 45.0 55 

47N25 0.32 105.94 13.44 0.17 0.32 0 0.00         10 60.0 73 
47N26 0.8 53.13 37.00 0.18 0 0 2.50 1     0 10 58.0 58 
47N27 0.15 107.33 26.00 0 0 0 0.00         10 57.0 70 

47N30Y 0.54 88.89 17.22 0.11 0 0 0.00         10 53.0 65 
47N31Y 1.87 67.11 9.57 0.47 0.15 0 1.07         10 52.0 63 

47N31Y.1 1.04 71.63 17.40 0.27 0 0 1.92 1 1   0 10 60.0 60 
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Table E-5. Aquatic Rating for Roads Analysis 
Column cells color codes: pink=top1/3, yellow=mid 1/3, white=low 1/3 'AND: pink=top 1/4, orange=next 1/4, yellow=next 1/4, white=low ¼ 'road 
numbers highlighted blue had some segment(s) included in the road crossing inventory 

Road 
Number 

Total 
road 
miles 
w/in 

wshed 

Mass 
Wasting 
Cub.Yds 

Sed./mile/
yr 

Surf. 
Erosion 
Cub.Yds 
Sed/mi/yr 

Within 
Stream 
Buffer-
Miles 

Low 
Slope 
Pos.-
Miles 

>65%  
Slope/ 
Miles 

# of Rd/ 
Stream 

Xings/mile 
Twnrs 
rating 

Hydro-
logic/ 

Connect-
ivity  

Rating 

Divers-
ion 

Potent-
ial 

rating 

Highly 
rated 
sites 

Cumul. 
Wshed. 
Effects 
rating 

S/T 
RAT. 

WT'D 
TOT. 

47N31Y.2 0.36 75.00 8.89 0.11 0 0 0.00         10 44.0 54 
47N39 2.63 77.91 3.04 1.07 1.04 0 1.90         6 44.0 54 
47N45 0.63 107.30 11.59 0.33 0.18 0 1.59 1     0 10 68.0 68 

47N45Y 0.38 107.89 7.89 0.07 0.01 0 0.00         10 47.0 57 
47N48 0.25 158.80 6.00 0.25 0.25 0 8.00         10 51.0 62 
47N50 1.46 118.63 8.90 0.99 0.73 0 4.11         10 61.0 74 

47N50.1 0.26 204.23 4.23 0.26 0.26 0 0.00         6 44.0 54 
47N50.2 0.43 49.07 6.74 0.11 0.08 0 2.33         10 34.0 41 
47N50A 0.3 108.67 6.00 0.18 0 0 6.67         10 50.0 61 
47N51 1.76 100.68 7.05 0.56 0 0 1.70         10 51.0 62 

47N51.1 0.75 54.00 5.73 0.05 0 0 0.00         10 31.0 38 
47N51.2 0.58 67.07 5.86 0 0 0 0.00         10 37.0 45 
47N52Y 0.62 95.00 9.03 0.29 0 0 1.61         10 48.0 59 
47N53 1.27 54.65 6.69 0.74 0.8 0.1 0.00         6 38.0 46 

47N53.1 0.33 55.15 6.36 0.33 0.33 0 0.00         6 30.0 37 
47N54 3.12 82.12 9.78 1.3 1.37 0 2.88         6 49.0 60 
47N55 1.11 88.11 7.75 0.31 0.3 0.12 1.80         10 47.0 57 

47N55Y 0.43 95.12 4.19 0 0 0 0.00         10 38.0 46 
47N56 4.54 116.52 10.46 1.91 1.8 0 2.86         10 60.0 73 

47N56.1 0.11 110.00 9.09 0.11 0.11 0 0.00         10 53.0 65 
47N56Y 1.02 68.04 6.57 0.19 0.14 0.06 0.98         10 45.0 55 

47N56Y.1 0.26 42.69 6.54 0 0.08 0 0.00         10 31.0 38 
47N57 1.77 101.36 9.94 0.88 0.18 0 3.39         10 61.0 74 
47N58 5.18 85.19 11.45 1.69 0.66 0 0.97         10 52.3 64 

47N58A 0.42 71.43 9.05 0.24 0 0 2.38         10 47.0 57 
47N58B 0.33 107.27 16.97 0.11 0.09 0 3.03         10 62.0 76 
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Table E-5. Aquatic Rating for Roads Analysis 
Column cells color codes: pink=top1/3, yellow=mid 1/3, white=low 1/3 'AND: pink=top 1/4, orange=next 1/4, yellow=next 1/4, white=low ¼ 'road 
numbers highlighted blue had some segment(s) included in the road crossing inventory 

Road 
Number 

Total 
road 
miles 
w/in 

wshed 

Mass 
Wasting 
Cub.Yds 

Sed./mile/
yr 

Surf. 
Erosion 
Cub.Yds 
Sed/mi/yr 

Within 
Stream 
Buffer-
Miles 

Low 
Slope 
Pos.-
Miles 

>65%  
Slope/ 
Miles 

# of Rd/ 
Stream 

Xings/mile 
Twnrs 
rating 

Hydro-
logic/ 

Connect-
ivity  

Rating 

Divers-
ion 

Potent-
ial 

rating 

Highly 
rated 
sites 

Cumul. 
Wshed. 
Effects 
rating 

S/T 
RAT. 

WT'D 
TOT. 

47N58C 0.06 101.67 5.00 0.06 0.06 0 33.33         10 50.0 61 
47N59 3.32 101.27 12.44 1.1 0.29 0 2.41         10 60.0 73 

47N59A 2.62 107.60 8.13 0.96 0.72 0 2.29         10 60.0 73 
47N60 3.85 105.69 12.96 1.81 1.05 0 2.60 1   2 0 10 74.0 74 
47N61 1.41 109.72 7.94 0.66 0 0 2.13         10 50.0 61 

47N61A 0.56 109.64 5.89 0.45 0.02 0 5.36 1   3 0 10 70.0 70 
47N62 2.29 31.27 9.65 0.36 0.13 0 0.44 1   2 0 10 61.0 61 

47N62.1 0.82 27.44 6.59 0 0 0 0.00         10 30.0 37 
47N62.1A 0.44 85.00 8.41 0 0 0 0.00         10 43.0 52 
47N62.2 0.54 67.59 5.93 0 0 0 0.00         10 37.0 45 
47N62A 0.66 34.85 14.85 0.17 0 0 0.00         10 45.0 55 
47N63 3.42 53.48 17.87 0.37 0 0 0.29 3     0 6 50.0 50 

47N63.1 0.29 105.86 18.62 0.15 0 0 0.00         6 53.0 65 
47N63C 0.83 59.04 21.33 0 0 0 0.00         6 47.0 57 
47N63Y 1.21 99.42 8.93 0.36 0.07 0 0.83         10 48.0 59 
47N64 0.4 108.25 29.25 0.24 0.04 0 2.50 1     0 10 74.0 74 
47N65 9.74 111.96 13.51 4.83 4.86 0 3.18 1 3 2 3 10 86.3 86 

47N65.1 0.55 8.91 5.82 0 0 0 0.00         10 30.0 37 
47N65.2 0.28 108.57 10.36 0.13 0.18 0 3.57         10 56.0 68 
47N65.3 1.52 113.36 17.11 1.25 1.03 0.02 3.95 1 1 3 0 10 83.0 83 
47N65.4 0.63 107.94 10.95 0 0 0 0.00 1     0 10 56.0 56 
47N65B 1.33 113.61 8.20 0.49 0.55 0 2.26 1 2 4 2 10 83.0 83 
47N66 3.04 102.60 20.49 1.72 0.93 0 2.96 1 2 1 0 6 72.0 72 

47N66A 1.47 71.22 15.03 0.31 0 0 0.68         6 50.0 61 
47N67 2.4 92.04 26.63 1.06 0.12 0 2.50 2 2 3 2 6 79.0 79 

47N67.1 0.21 8.57 7.14 0.01 0 0 0.00         10 30.0 37 
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Table E-5. Aquatic Rating for Roads Analysis 
Column cells color codes: pink=top1/3, yellow=mid 1/3, white=low 1/3 'AND: pink=top 1/4, orange=next 1/4, yellow=next 1/4, white=low ¼ 'road 
numbers highlighted blue had some segment(s) included in the road crossing inventory 

Road 
Number 

Total 
road 
miles 
w/in 

wshed 

Mass 
Wasting 
Cub.Yds 

Sed./mile/
yr 

Surf. 
Erosion 
Cub.Yds 
Sed/mi/yr 

Within 
Stream 
Buffer-
Miles 

Low 
Slope 
Pos.-
Miles 

>65%  
Slope/ 
Miles 

# of Rd/ 
Stream 

Xings/mile 
Twnrs 
rating 

Hydro-
logic/ 

Connect-
ivity  

Rating 

Divers-
ion 

Potent-
ial 

rating 

Highly 
rated 
sites 

Cumul. 
Wshed. 
Effects 
rating 

S/T 
RAT. 

WT'D 
TOT. 

47N67.2 0.41 9.02 3.66 0.07 0 0 0.00         6 27.0 33 
47N67X 0.73 115.21 25.89 0.46 0.64 0 4.11 1     0 6 77.0 77 
47N67Y 0.78 51.15 22.31 0 0 0 0.00         8 42.0 51 
47N68 2.29 87.21 9.83 1.48 1.61 0 4.37 1 4 2 2 6 69.2 69 

47N68A 0.3 93.33 3.67 0 0.1 0 0.00 1   4 0 6 55.1 55 
47N69 4.07 53.17 6.39 1.87 2.26 0 2.21 1 4 2 2 6 60.0 60 

47N69.1 0.25 23.20 6.00 0.11 0 0 0.00 2     0 6 34.0 34 
47N69A 0.51 46.47 7.45 0 0.06 0 0.00 1 2 3 0 6 44.0 44 
47N69B 0.83 77.47 2.89 0.52 0 0 3.61 2 3   0 6 59.0 59 

47N69B.1 0.41 76.59 4.39 0.08 0 0 0.00         6 34.0 41 
47N69C 1.9 43.00 7.16 0.34 0 0 1.05 1     0 6 37.0 37 
47N69D 1.51 18.15 7.75 0.01 0 0 0.00         6 27.0 33 
47N70 4.96 84.29 31.11 1.72 2 0.17 2.22 1 4 3 3 8 86.3 86 

47N70.1 0.93 74.52 13.66 0.5 0.06 0.03 3.23 2 3 4 0 10 77.0 77 
47N70A 0.59 87.29 17.80 0.24 0.2 0 1.69 1   3 0 6 71.0 71 
47N70B 0.82 43.90 9.15 0.02 0.01 0 0.00         10 38.5 47 
47N70Y 1.5 80.47 21.27 0.56 0 0 3.33 1   3 0 6 66.0 66 
47N71 1.11 103.60 22.61 0.28 0 0 0.90         6 57.0 70 

47N71A 0.6 54.50 17.17 0.32 0 0 1.67         6 44.0 54 
47N72 2 43.30 24.00 0.5 0 0.1 1.50 1 4 4 2 10 76.0 76 

47N72.1 0.15 104.67 5.33 0.04 0 0 0.00         10 44.0 54 
47N74 1.09 59.45 44.04 0.18 0.1 0 0.00 1 3   0 10 68.0 68 

47N74.1 0.18 8.89 47.78 0 0 0 0.00         10 42.0 51 
47N74A 0.64 88.44 44.22 0.24 0 0 3.13 1     0 10 71.0 71 
47N77 12.41 62.66 17.77 3.19 2.56 0.75 0.97 1 2 2 1 10 78.0 78 

47N77.1 0.25 105.20 4.40 0 0 0 0.00         10 44.0 54 
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Table E-5. Aquatic Rating for Roads Analysis 
Column cells color codes: pink=top1/3, yellow=mid 1/3, white=low 1/3 'AND: pink=top 1/4, orange=next 1/4, yellow=next 1/4, white=low ¼ 'road 
numbers highlighted blue had some segment(s) included in the road crossing inventory 

Road 
Number 

Total 
road 
miles 
w/in 

wshed 

Mass 
Wasting 
Cub.Yds 

Sed./mile/
yr 

Surf. 
Erosion 
Cub.Yds 
Sed/mi/yr 

Within 
Stream 
Buffer-
Miles 

Low 
Slope 
Pos.-
Miles 

>65%  
Slope/ 
Miles 

# of Rd/ 
Stream 

Xings/mile 
Twnrs 
rating 

Hydro-
logic/ 

Connect-
ivity  

Rating 

Divers-
ion 

Potent-
ial 

rating 

Highly 
rated 
sites 

Cumul. 
Wshed. 
Effects 
rating 

S/T 
RAT. 

WT'D 
TOT. 

47N77.2 0.6 95.83 6.67 0.26 0 0 0.00         10 39.0 48 
47N77.3 1.29 120.93 21.24 0.8 1.25 0 2.33 1     0 10 80.0 80 
47N77B 0.89 114.38 24.49 0.32 0.63 0.08 1.12 3   4 1 10 91.0 91 
47N77D 0.57 9.30 4.39 0 0 0 0.00         10 32.0 39 
47N79 0.61 112.62 17.70 0.36 0.21 0 4.92         10 65.0 79 
47N81 3.04 33.06 14.77 0 0 0 0.00         10 45.0 55 

47N81.1 0.18 21.11 12.78 0.06 0 0 0.00         10 37.0 45 
47N82 0.9 88.56 4.78 0.35 0 0 2.22 1 1 3 0 6 53.0 53 
47N83 1.49 41.74 6.11 0.43 0.29 0 0.67 2   3 0 10 46.0 46 
47N84 0.4 120.75 12.25 0.29 0 0 2.50         10 56.0 68 

47N84Y 0.65 39.85 33.85 0.05 0 0 0.00         8 42.0 51 
47N86 2.32 72.28 31.59 1.46 0.8 0.07 4.31 1 4   1 6 70.0 70 

47N86A 1.06 97.26 16.51 0.48 0.17 0 1.89         6 52.0 63 
47N87 4.4 140.07 10.57 2.54 2.56 0.45 1.59 2   1 0 10 75.0 75 

47N87.1 1.07 78.60 10.56 0.81 0.97 0.21 1.87 1     0 10 60.0 60 
47N87.2 0.54 118.89 5.74 0.54 0.54 0 1.85 1     0 10 57.0 57 
47N87.3 0.38 14.21 6.58 0 0 0 0.00         10 30.0 37 
47N87A 0.81 69.14 8.77 0.4 0.77 0.09 1.23 1     0 10 60.0 60 
47N89 1.34 42.24 31.12 0.3 0 0 0.75 1     0 10 52.0 52 

47N89.1 0.5 54.00 35.40 0 0 0.02 0.00         6 41.0 50 
47N89Y 0.49 12.04 36.33 0 0 0 0.00         10 44.0 54 
47N90 4.89 94.38 7.53 2.1 1.26 0 2.66 1 3 2 2 10 71.0 71 

47N90.1 0.58 106.72 9.14 0 0 0 0.00         10 50.0 61 
47N90.1A 0.41 106.59 12.68 0 0 0 0.00         10 50.0 61 
47N90.2 0.68 94.56 7.65 0.23 0.06 0 1.47         10 41.0 50 
47N90A 1.01 67.52 8.42 0.35 0.31 0 1.98 1   2 0 10 69.0 69 
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Table E-5. Aquatic Rating for Roads Analysis 
Column cells color codes: pink=top1/3, yellow=mid 1/3, white=low 1/3 'AND: pink=top 1/4, orange=next 1/4, yellow=next 1/4, white=low ¼ 'road 
numbers highlighted blue had some segment(s) included in the road crossing inventory 

Road 
Number 

Total 
road 
miles 
w/in 

wshed 

Mass 
Wasting 
Cub.Yds 

Sed./mile/
yr 

Surf. 
Erosion 
Cub.Yds 
Sed/mi/yr 

Within 
Stream 
Buffer-
Miles 

Low 
Slope 
Pos.-
Miles 

>65%  
Slope/ 
Miles 

# of Rd/ 
Stream 

Xings/mile 
Twnrs 
rating 

Hydro-
logic/ 

Connect-
ivity  

Rating 

Divers-
ion 

Potent-
ial 

rating 

Highly 
rated 
sites 

Cumul. 
Wshed. 
Effects 
rating 

S/T 
RAT. 

WT'D 
TOT. 

47N95 0.26 21.92 12.31 0 0 0 0.00         10 38.0 46 
47N95.1 0.24 9.58 12.50 0 0 0 0.00         10 36.0 44 
47N96 2.53 110.28 24.35 1.97 1.4 0 3.95 2 4 1 1 6 80.0 80 

47N96.1 0.18 105.56 25.00 0.08 0.18 0 0.00 1     0 6 66.0 66 
47N98 0.82 107.32 15.73 0.59 0.59 0 4.88 1     0 10 72.0 72 
47N99 5.15 95.46 13.32 2.59 0.53 0 2.52 1 1 1 0 10 72.0 72 

47N99A 0.17 110.59 12.94 0.17 0 0 0.00         10 52.0 63 
8F001 2.75 8.65 8.84 1.3 2.75 0 2.91         10 47.0 57 
8G002 0.05 138.00 4.00 0.05 0.05 0 20.00         6 46.0 56 
8G004 2.17 94.06 6.96 1.98 2.17 0.02 3.23         6 46.0 56 
96.1 0.17 8.82 4.12 0.17 0.17 0 0.00         6 29.0 35 
96.2 0.13 135.38 1.54 0.13 0.13 0 0.00         6 43.0 52 

N 0.01 10.00 10.00 0 0 0 0.00         6 32.0 39 
P 135.36 85.88 13.22 64.34 58.18 1.89 2.50         10 62.0 76 

S-96 16.88 75.75 6.14 14.6 16.88 0.17 2.43         8 47.0 57 
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Tabel E-6. Terrestrial Road Ratings for Roads Analysis 

Forest 
Road # Road Name M/L Coop 

Fire 

Supression 

Prescribed 

Fire 

LSR Rd 

Density 

Big Game 

Rd Density Comments 
SubGroup 

Recommendation 

12 
DOGGET MIDDLE 

RD 4 FGS High High High High     

12.1 
UNNAMED - 

UNCLASSIFIED     Low Low N/A Moderate     

12.2 
UNNAMED - 

UNCLASSIFIED     Low Low High N/A   CLOSE 

12A 
DOGGET MIDDLE 

RD 2 FGS Moderate Moderate N/A High     

12B 
DOGGET MIDDLE 

RD 2 NO  Moderate Moderate N/A High   CLOSE 
40S01 SISKIYOU SUMMIT 3 NO  High High N/A High     

40S01.1 
UNNAMED - 

UNCLASSIFIED     Moderate Moderate N/A Moderate     
46N14 LIME GULCH 2 MCL Moderate Moderate Moderate N/A     

46N20Y CHERRY MAPLE 2 NO  High High N/A High   
MAINTAIN 
CURRENT MGMT 

46N20YA CHERRY MAPLE 1 NO  Moderate Moderate N/A Moderate     
46N20YB CHERRY MAPLE 1 NO  Moderate Low N/A High   CLOSE 
46N20YC CHERRY MAPLE 1 NO  Moderate Low N/A Moderate     

46N21 EVERILL 1 MCL High High Moderate N/A   
MAINTAIN 
CURRENT MGMT 

46N21A EVERILL 1 NO  Low Low High N/A   CLOSE 
46N21B EVERILL 2 MCL Low Low Moderate N/A     

46N21C EVERILL 2 MCL Low Low Moderate N/A 
NSO KL-2126 
w/in 1/4 mile GATE 

46N25Y DOGGETT VIEW 2 FGS High High N/A High   
MAINTAIN 
CURRENT MGMT 

46N27Y LITTLE BALDY 1 MCL Moderate Moderate High N/A     

46N34 WHITES CABIN 2 MCL Moderate Moderate High N/A 
NSO KL-0237 
w/in 1/4 mile   

46N36Y TAILINGS 1 NO  Moderate Moderate N/A High     
46N36YA TAILINGS 1 NO  Low Low N/A High   CLOSE 
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Tabel E-6. Terrestrial Road Ratings for Roads Analysis 

Forest 
Road # Road Name M/L Coop 

Fire 

Supression 

Prescribed 

Fire 

LSR Rd 

Density 

Big Game 

Rd Density Comments 
SubGroup 

Recommendation 
46N37 JOHNNY RIDGE 2 NO  High High High N/A     
46N39Y KOHL TIE 2 NO  High High N/A Moderate     
46N42 DOGGETT TIE 3 FGS High High N/A High     

46N47 KOHL CR 2 NO  High High N/A Moderate 
NSO KL-2125 
w/in 1/4 mile   

46N50 SEIAD CR RD 3 NO  High High High N/A     
46N50A SIEAD CR RD 1 NO  Low Low High N/A   CLOSE 

46N51 DONA SPRINGS 2 MCL High High High N/A   
MAINTAIN 
CURRENT MGMT 

46N51Y HOG MAPLE 1 FGS High High N/A High   
MAINTAIN 
CURRENT MGMT 

46N53 COLLINS CR 3 MCL High High High N/A 

KL-
2125/goshawk 
w/in 1/4 mi. 

MAINTAIN 
CURRENT MGMT 

46N53A COLLINS CR 2 MCL Low Low High N/A   CLOSE 

46N53C COLLINS CR 1 MCL Low Low High N/A   
CLOSE OR 
DECOMMISSION 

46N54 BLACKS LOOP 2 FGS High High High Moderate   
MAINTAIN 
CURRENT MGMT 

46N54A BLACKS LOOP 2 FGS Low Low N/A High   GATE 
46N54B BLACKS LOOP 2 NO  Moderate Moderate N/A Moderate     

46N55 HOWARDS GULCH 2 FGS High High High Moderate   
MAINTAIN 
CURRENT MGMT 

46N58Y FRENCH GULCH 1 NO  Low Low N/A Moderate     

46N60 JOHNNY O'NEIL 3 FGS High High High High   
MAINTAIN 
CURRENT MGMT 

46N60A JOHNNY O'NEIL 1 NO  Low Low High N/A   
CLOSE OR 
DECOMMISSION 

46N60A.1 
UNNAMED - 

UNCLASSIFIED     Low Low High N/A   
CLOSE OR 
DECOMMISSION 

46N74Y BAD NEWS 2 MCL Moderate Moderate High N/A     
46N74YA BAD NEWS 2 MCL Moderate Moderate High N/A     

46N82 TONNESON POND 2 NO  High High N/A High   
MAINTAIN 
CURRENT MGMT 
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Tabel E-6. Terrestrial Road Ratings for Roads Analysis 

Forest 
Road # Road Name M/L Coop 

Fire 

Supression 

Prescribed 

Fire 

LSR Rd 

Density 

Big Game 

Rd Density Comments 
SubGroup 

Recommendation 

46N94 
OAK KNOLL 
COMPOUND 2 NO  High High N/A High   

MAINTAIN 
CURRENT MGMT 

47N04 IP BUCKHORN 2 FGS High High N/A High 

KL-
0352/goshawk 
w/in 1/4 mi 

MAINTAIN 
CURRENT MGMT 

47N04A IP BUCKHORN 2 FGS Moderate Moderate N/A High     
47N04B IP BUCKHORN 2 NO  Moderate Moderate N/A High     

47N05Y RILEY 2 FGS High High High N/A 
NSO KL-1154 
w/in 1/4 mile   

47N05YA RILEY 2 FGS Low Low High N/A 
NSO KL-1150 
w/in 1/4 mile CLOSE 

47N05YB RILEY 2 FGS Moderate Moderate High N/A     
47N05YB RILEY 2 NO  Moderate Moderate High N/A     
47N05YC RILEY 2 FGS Low Low High N/A   GATE 
47N05YD RILEY 1 NO  Moderate Moderate High N/A     
47N05YE RILEY 2 FGS Low Low High N/A   GATE 
47N22Y CEYLON 2 FGS High Moderate N/A High     

47N22Y.1 
UNNAMED - 

UNCLASSIFIED     Low Low N/A Moderate     
47N22YA CEYLON 2 NO  Low Low N/A High   CLOSE 
47N22YB CEYLON 2 FGS Low Low N/A High     
47N22YB CEYLON 2 NO  Low Low N/A High     
47N22YC CEYLON 2 NO  Moderate Moderate N/A High     

47N22YC.1 
UNNAMED - 

UNCLASSIFIED     Low Low N/A High   
CLOSE OR 
DECOMM 

47N23Y TORONTO 2 NO  Moderate Moderate N/A High     
47N23YA TORONTO 2 FGS Low Low N/A High     
47N23YB TORONTO 2 NO  Low Low N/A High     
47N23YC TORONTO 2 NO  Low Moderate N/A High     
47N25 BUCKHORN FISH 2 NO  Low Low N/A High   CLOSE 
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Tabel E-6. Terrestrial Road Ratings for Roads Analysis 

Forest 
Road # Road Name M/L Coop 

Fire 

Supression 

Prescribed 

Fire 

LSR Rd 

Density 

Big Game 

Rd Density Comments 
SubGroup 

Recommendation 

47N26 SALT HORSE 1 NO  Low Low High N/A   

MAINTAIN 
CLOSURE OR 
DECOMMISSION 

47N27 ROCKY POINT 1 FGS Low Low High High   CLOSE 

47N30Y DUTCH 3 MCL High High N/A High   
MAINTAIN 
CURRENT MGMT 

47N31Y KOHL TOP 2 NO  Moderate Moderate N/A High     

47N31Y.1 
UNNAMED – 

UNCLASSIFIED     High High N/A High 
High hunter use 
area 

MAINTAIN 
CURRENT MGMT 

47N31Y.2 
UNNAMED – 

UNCLASSIFIED     High High N/A High 
High hunter use 
area 

MAINTAIN 
CURRENT MGMT 

47N39 FISH COVE 2 NO  High High N/A Moderate   
MAINTAIN 
CURRENT MGMT 

47N45 EAST SIDE 1 NO  Low Low N/A High   
CLOSE OR 
DECOMMISSION 

47N45Y MORGAN VIEW 1 NO  Low Low N/A High   DECOMMISSION 

47N48 
DOGGETT SALT 

LICK 1 FGS Low Low N/A High   CLOSE 
47N50 LOWER DOGGETT 2 NO  Moderate Moderate N/A High     

47N50.1 
UNNAMED – 

UNCLASSIFIED     Moderate Moderate High N/A   CLOSE - GATE 

47N50.2 
UNNAMED – 

UNCLASSIFIED     Moderate Moderate High N/A   CLOSE - GATE 
47N50A LOWER DOGGETT 2 NO  Low Low N/A High   CLOSE 
47N51 BUCKHORN LOOP 2 NO  Low Low N/A High   CLOSE 

47N51.1 
UNNAMED – 

UNCLASSIFIED     Moderate Moderate N/A High 
Buckhorn ridge 
road   

47N51.2 
UNNAMED – 

UNCLASSIFIED     Low Low N/A High 
Buckhorn ridge 
road   

47N52Y JEEP DOGGETT TIE 2 NO  Low Low N/A High   CLOSE 
47N53 HORSE GULCH 2 NO  Moderate Low High N/A     

47N53.1 
UNNAMED – 

UNCLASSIFIED     Low Low High N/A 
Mining claim 
access   
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Tabel E-6. Terrestrial Road Ratings for Roads Analysis 

Forest 
Road # Road Name M/L Coop 

Fire 

Supression 

Prescribed 

Fire 

LSR Rd 

Density 

Big Game 

Rd Density Comments 
SubGroup 

Recommendation 

47N54 HOG DRIVE 1 NO  High High N/A High   
MAINTAIN 
CLOSURE   

47N55 MIDDLE DOGGETT 1 FGS Low Low N/A High   
MAINTAIN 
CLOSURE   

47N55Y UPPER DOGGETT 1 NO  Moderate Moderate N/A High   
MAINTAIN 
CLOSURE   

47N56 
MAPLESDEN 

RANCH 1 NO  High High N/A High 

KL-
4146/goshawk 
w/in 1/4 mi. 

MAINTAIN 
CLOSURE   

47N56.1 
UNNAMED – 

UNCLASSIFIED     Low Low N/A High 
Located in 
meadow/KL-4146 

CLOSE OR 
DECOMMISSION 

47N56Y DOGGONE 1 NO  Low Low N/A High 
NSO KL-4145 
w/in 1/4 mile CLOSE 

47N56Y.1 
UNNAMED – 

UNCLASSIFIED     Low Low N/A High 
NSO KL -4145 
w/in 1/4 mile DECOMMISSION 

47N57 SUPER KOHL 2 NO  Moderate Moderate N/A High     

47N58 OLD DRY LAKE 2 FGS Moderate Moderate N/A High 

KL-4146, KL-
0283, goshawk 
w/in 1/4 mi.   

47N58A OLD DRY LAKE 1 NO  Low Low N/A High   DECOMMISSION 
47N58B OLD DRY LAKE 2 FGS Low Low N/A High     

47N58C OLD DRY LAKE 2 NO  Low Low N/A High   
CLOSE OR 
DECOMMISSION 

47N59 BUCKHORN RIDGE 2 FGS Moderate Moderate N/A High     
47N59A BUCKHORN RIDGE 2 FGS Moderate Moderate N/A High     

47N60 WINDY 2 NO  Moderate Moderate N/A High 

KL-
0147/goshawk 
w/in 1/4 mi.   

47N61 
MIDDLE HORSE 

RIDGE 1 FGS Low Low N/A High   CLOSE OR GATE 

47N61A 
MIDDLE HORSE 

RIDGE 1 FGS Low Low N/A Moderate     

47N62 LOWER MIDDLE CR 2 NO  High High N/A High   
MAINTAIN 
CURRENT MGMT 
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Tabel E-6. Terrestrial Road Ratings for Roads Analysis 

Forest 
Road # Road Name M/L Coop 

Fire 

Supression 

Prescribed 

Fire 

LSR Rd 

Density 

Big Game 

Rd Density Comments 
SubGroup 

Recommendation 

47N62.1      High High N/A Moderate   
MAINTAIN 
CURRENT MGMT 

47N62.1A      Moderate Moderate N/A High     

47N62.2      High High N/A Moderate Main ridge road 
MAINTAIN 
CURRENT MGMT 

47N62A LOWER MIDDLE CR 2 NO  Moderate Moderate N/A Moderate     

47N63 MIDDLE HORSE CR 3 FGS High High High N/A   
MAINTAIN 
CURRENT MGMT 

47N63.1 
UNNAMED – 

UNCLASSIFIED     Low Low Moderate N/A 
hunting camp at 
spring CLOSE 

47N63C MIDDLE HORSE CR 2 NO  Low Low High N/A   
CLOSE OR 
DECOMMISSION 

47N63Y MIDDLE MORGAN 1 NO  Low Low High N/A   
CLOSE OR 
DECOMMISSION 

47N64 BUCK HORSE 2 FGS High High High High   
MAINTAIN 
CURRENT MGMT 

47N65 BUCKHORN CR 2 FGS High High High High 
KL-0148 w/in 1/4 
mile   

47N65.1 
UNNAMED – 

UNCLASSIFIED     High High N/A High     

47N65.2 
UNNAMED – 

UNCLASSIFIED     Low Low N/A Moderate     

47N65.3 
UNNAMED – 

UNCLASSIFIED     High High N/A Moderate   ADD TO SYSTEM 

47N65.4 
UNNAMED – 

UNCLASSIFIED     Low Low N/A High   DECOMMISSION 
47N65B BUCKHORN CR 2 NO  Low Moderate N/A High     
47N66 MONA LISA 2 FGS Moderate Moderate High N/A     

47N66A MONA LISA 2 NO  Moderate Moderate High N/A   
CLOSE OR 
DECOMMISSION 

47N67 LOWER W HORSE 2 NO  Moderate Moderate Moderate N/A   
MAINTAIN 
CURRENT MGMT 

47N67.1 
UNNAMED – 

UNCLASSIFIED     Low Low High N/A   DECOMMISSION 
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Tabel E-6. Terrestrial Road Ratings for Roads Analysis 

Forest 
Road # Road Name M/L Coop 

Fire 

Supression 

Prescribed 

Fire 

LSR Rd 

Density 

Big Game 

Rd Density Comments 
SubGroup 

Recommendation 

47N67.2 
UNNAMED – 

UNCLASSIFIED     Low Low Moderate N/A   
CLOSE OR 
DECOMMISSION 

47N67X NORTH HORSE 1 NO  Low Low Moderate N/A Thinning access   
47N67Y SHEEP CAMP 2 FGS Moderate Moderate High N/A     

47N68 RAINEY 2 NO  High High Moderate N/A 
NSO KL-1153 
w/in 1/4 mile 

MAINTAIN 
CURRENT MGMT 

47N68A RAINEY 2 NO  Low Low Moderate N/A     
47N69 WHITE CLOUD 3 NO  High High High N/A     

47N69.1 
UNNAMED – 

UNCLASSIFIED     Moderate Moderate High N/A     
47N69A WHITE CLOUD 2 NO  Moderate Moderate High N/A     
47N69B WHITE CLOUD 2 NO  Moderate Moderate High N/A     

47N69B.1 
UNNAMED – 

UNCLASSIFIED     Moderate Moderate High N/A 
NSO KL-1152 
w/in 1/4 mile CLOSE 

47N69C WHITE CLOUD 2 NO  Moderate Moderate High N/A     

47N69D WHITE CLOUD 1 NO  High High High N/A   
MAINTAIN 
CURRENT MGMT 

47N70 WEST HORSE 2 NO  High High High N/A     

47N70.1 
UNNAMED – 

UNCLASSIFIED     High High High N/A 
Need access for 
thinning LSR 

CLOSE AFTER 
THINNING 

47N70A WEST HORSE 2 NO  Low Low High N/A   
CLOSE OR 
DECOMMISSION 

47N70B WEST HORSE 2 NO  Low Low High N/A   
CLOSE OR 
DECOMMISSION 

47N70Y COPPER HORSE 2 NO  Moderate Moderate High N/A   
DECOMM AFTER 
THINNING 

47N71 JOHNSONS DAIRY 2 NO  Moderate Moderate Moderate N/A   
MAINTAIN 
CURRENT MGMT 

47N71A JOHNSONS DAIRY 2 NO  Moderate Moderate High N/A     

47N72 MALLOY 2 NO  High High High N/A   
MAINTAIN 
CURRENT MGMT 

47N72.1 
UNNAMED – 

UNCLASSIFIED     Low Low High N/A 
Need access for 
thinning LSR 

CLOSE AFTER 
THINNING 
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Tabel E-6. Terrestrial Road Ratings for Roads Analysis 

Forest 
Road # Road Name M/L Coop 

Fire 

Supression 

Prescribed 

Fire 

LSR Rd 

Density 

Big Game 

Rd Density Comments 
SubGroup 

Recommendation 

47N74.1 
UNNAMED – 

UNCLASSIFIED     Low Low High N/A    DECOMMISSION 

47N77 FISH GULCH 2 NO  High High High N/A 
NSO KL-4132 
w/in 1/4 mile 

MAINTAIN 
CURRENT MGMT 

47N77.1 
UNNAMED – 

UNCLASSIFIED     Low Low Moderate N/A     

47N77.2 
UNNAMED – 

UNCLASSIFIED     Moderate Moderate High N/A 
NSO KL-4132 
w/in 1/4 mile CLOSE 

47N77.3 
UNNAMED – 

UNCLASSIFIED     Low Low High N/A   DECOMMISSION 
47N77B FISH GULCH 2 NO  Low Low Moderate N/A     
47N79 KOHL JEEP ROAD 2 FGS Moderate Moderate N/A High     

47N81 NORTH BOUNDARY 2 NO  High High N/A Moderate   
MAINTAIN 
CURRENT MGMT 

47N81.1 
UNNAMED – 

UNCLASSIFIED     Low Low N/A Moderate     

47N82 
LOWER SALT 

GULCH 2 NO  Moderate Moderate Moderate N/A     
47N83 JOHNS 2 NO  Moderate Moderate High N/A     

47N84 EAST BUCKHORN 1 FGS Low Low N/A High   
MAINTAIN 
CLOSURE   

47N84Y 
UPPER SALT 

GULCH 1 NO  Moderate Moderate High N/A     
47N86 SELBY 2 FGS Moderate Moderate High N/A     
47N86A SELBY 2 FGS Low Low High N/A   CLOSE - GATE 

47N87 
HORSE ROBINS 

GULCH 2 NO  High High High N/A     

47N87.1 
UNNAMED – 

UNCLASSIFIED     Low Low High N/A   DECOMMISSION 

47N87.2 
UNNAMED – 

UNCLASSIFIED     Low Low High N/A   DECOMMISSION 

47N87.3 
UNNAMED – 

UNCLASSIFIED     Low Low High N/A   DECOMMISSION 

47N87A 
HORSE ROBINS 

GULCH 2 NO  Low Low High N/A   CLOSE 
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Tabel E-6. Terrestrial Road Ratings for Roads Analysis 

Forest 
Road # Road Name M/L Coop 

Fire 

Supression 

Prescribed 

Fire 

LSR Rd 

Density 

Big Game 

Rd Density Comments 
SubGroup 

Recommendation 
47N89 COPPER VIEW 1 NO  High High High N/A   Maintain Closure  

47N90 MORGON 2 NO  High High N/A High   
MAINTAIN 
CURRENT MGMT 

47N90.1 
UNNAMED – 

UNCLASSIFIED     Low Low N/A High   DECOMMISSION 

47N90.1A 
UNNAMED – 

UNCLASSIFIED     Low Low N/A High   DECOMMISSION 

47N90.2 
UNNAMED – 

UNCLASSIFIED     Low Low  N/A   DECOMMISSION 
47N90A MORGON 2 NO  Low Low N/A Moderate     
47N95 DEAD COW 2 NO  High High N/A Moderate     

47N96 CADOLA 2 NO  Moderate Moderate High N/A 
NSO KL-1150 
W/IN 1/4 MILE   

47N96.1 DUTCH CREEK     Low Low High N/A   DECOMMISSION 

47N98 WEST RIDGE 2 NO  High High N/A Moderate   
MAINTAIN 
CURRENT MGMT 

47N99 BUCKY 1 NO  High High N/A Moderate   
MAINTAIN 
CLOSURE   

47N99A BUCKY 1 NO  Moderate Moderate N/A Moderate     
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Table E-7. Summary of Road Ratings for Human Access Needs 

Forest 
Road # 

Timber 
Rating Reason 

Recreation 
Rating Reason 

Other Public 
Access Rating Reason 

Comments/ 
SubGroup 

Recommendations Admin Use 
12 H HAUL ROUTE H COLLECTOR H COLLECTOR   COOP 

12A H MATRIX L   L     COOP 
12B H MATRIX M   H       

40S01 H MATRIX H COLLECTOR H COLLECTOR     
46N14 L   L   L     COOP 

46N20Y H MATRIX L   H PRIMARY ACCESS   EASEMENTS 

46N20YA H MATRIX L   H PRIMARY ACCESS     
46N20YB L   L   M       

46N20YC M   L   M       
46N21 L   L   L   MOVE GATE ?   

46N21A L   L   L       
46N21B L   L   L       
46N21C L   L   L       
46N25Y L   L   L       
46N27Y M   L   L       
46N34 M   M   M       

46N36Y H MATRIX L   L       
46N36YA H MATRIX L   L       

46N37 H PLANTATION M   M       
46N39Y L   L   L       
46N42 H   H   H       

46N47 H   L   L   GATE INSTALLED   
46N50 H   H   H   COLLECTOR   
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Table E-7. Summary of Road Ratings for Human Access Needs 
Forest 
Road # 

Timber 
Rating 

Reason Recreation 
Rating 

Reason Other Public 
Access Rating 

Reason Comments/ 
SubGroup 

Recommendations 

Admin Use 

46N50.1 L   M 

ACCESS TO 
TRAILHEAD, 
HUNTING M 

MINING CLAIM, 
CABIN, MASSACRE 
SITE    

46N50.2 L   L   L CABIN     
46N50A M   L   L       
46N51 H MATRIX M   M       

46N51Y H MATRIX L   L       
46N53 H   H   H   COLLECTOR   

46N53A L   M   M       
46N53C L   L   L       
46N54 H MATRIX M   M       

46N54A H MATRIX M   M       
46N54B H MATRIX M   M       
46N55 H MATRIX M   M       

46N58Y H MATRIX L   L       
46N60 H   H   H   COLLECTOR   

46N60A M   L   L       
46N74Y L   M   M       

46N74YA L   L   L       
46N82 L   M   M       
46N94 L   M   M       
47N04 H MATRIX H HUNTING H THROUGH ROAD     

47N04A M   L   L   CLOSURE ?   
47N04B M   L   L       
47N05Y M   M   M       

47N05YA L   L   L       
47N05YB L   L   L       

47N05YC L   L   L       

47N05YD M   L   L       
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Table E-7. Summary of Road Ratings for Human Access Needs 
Forest 
Road # 

Timber 
Rating 

Reason Recreation 
Rating 

Reason Other Public 
Access Rating 

Reason Comments/ 
SubGroup 

Recommendations 

Admin Use 
47N05YE L   L   L       
47N22Y H MATRIX H HUNTING H HUNTING     

47N22YA H MATRIX M   M       
47N22YB H MATRIX M   M       

47N22YC H MATRIX M   M       
47N23Y H MATRIX M   M       

47N23YA H MATRIX M   M       
47N23YB H MATRIX M   M       

47N23YC H MATRIX M   M       
47N25 L   L   L       

47N26 M   L   L   
SEASONAL 
CLOSURE ?   

47N27 L   L   L       
47N30Y H MATRIX M   H HUNTING     
47N31Y H PLANTATION H HUNTING H SIGHTSEEING     

47N39 H PLANTATION H 
WOODCUTTI
NG H PRIVATE     

47N45 H MATRIX L   L       
47N45Y M   L   L       
47N48 L   L   L       
47N50 H MATRIX M   M       

47N50A M   M   M       
47N51 H MATRIX H HUNTING M       

47N52Y M   L   L       
47N53 L   M   H MINING     

47N54 H PLANTATION L   L   
SEASONAL 
CLOSURE ?   

47N55 H BARK FIRE L   L       
47N55Y H MATRIX L   L       
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Table E-7. Summary of Road Ratings for Human Access Needs 
Forest 
Road # 

Timber 
Rating 

Reason Recreation 
Rating 

Reason Other Public 
Access Rating 

Reason Comments/ 
SubGroup 

Recommendations 

Admin Use 

47N56 H MATRIX L   L   
SEASONAL 
CLOSURE ?   

47N56Y M   L   L       

47N57 H PLANTATION H 
CHRISTMAS 
TREE M       

47N58 H PLANTATION M   H WOODCUTTING     
47N58A M   L   L       
47N58B M   M   L       
47N58C L   M   L       
47N59 H MATRIX H HUNTING H WOODCUTTING     

47N59A H MATRIX M   M       
47N60 H MATRIX M   M       
47N61 H MATRIX L   L       

47N61A H MATRIX L   L       
47N62 H MATRIX M   M       

47N62A H MATRIX M   M       
47N63 H MATRIX H HUNTING H CREST ACCESS     

47N63C L   M HUNTING M HUNTING     
47N63Y M PLANTATION L   L       
47N64 M   M   M       

47N65 H   H   H   

BRIDGE 
REPLACEMENT 
NEEDED   

47N65B H MATRIX M   M       
47N66 M PLANTATION M   M       

47N66A L   M   M       
47N67 M   M   M       

47N67X L   L   L   TRAIL/DECOM   
47N67Y M   M   M       
47N68 H PLANTATION H HUNTING H MINING     

47N68A L   L   L   DECOM?   
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Table E-7. Summary of Road Ratings for Human Access Needs 
Forest 
Road # 

Timber 
Rating 

Reason Recreation 
Rating 

Reason Other Public 
Access Rating 

Reason Comments/ 
SubGroup 

Recommendations 

Admin Use 
47N69 H   H   H   EMERG. ROUTE   

47N69A M PLANTATION L   L       
47N69B M PLANTATION M   L       
47N69C M PLANTATION M   L       
47N69D M PLANTATION L   L       
47N70 H   H HUNTING H WOODCUTTING     

47N70A L   M   M       
47N70B L   M   M       
47N70Y M   M   M       
47N71 M   M   M       

47N71A L   M   M       
47N72 H PLANTATION M   M       
47N77 H   H   H   MAIN ROUTE   

47N77B L   L   M PRIVATE     
47N79 H PLANTATION H HUNTING L       
47N81 H MATRIX H   H   MAIN ROUTE   
47N82 L   L   L   DECOM ?   
47N83 L   L   L   DECOM ?   
47N84 H MATRIX L   L       

47N84Y M   L   L       

47N86 H   M   M   ACCESS TO 47N05Y   

47N86A L   L   L   GET  OUT OF COOP   
47N87 M   L   L       

47N87A M   L   L       

47N89 M   L   L   
SEASONAL 
CLOSURE ?   

47N90 H   M   M       
47N90A H   M   M       
47N95 H MATRIX H HUNTING L       
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Table E-7. Summary of Road Ratings for Human Access Needs 
Forest 
Road # 

Timber 
Rating 

Reason Recreation 
Rating 

Reason Other Public 
Access Rating 

Reason Comments/ 
SubGroup 

Recommendations 

Admin Use 
47N96 M   M   L       
47N98 H MATRIX M   M       

47N99 H MATRIX M   L   
SEASONAL 
CLOSURE ?   

47N99A L   L   L   DECOM ?   
12.1 M MATRIX L   L       
12.2 L   L   L       

40S01.1 L   M CAMPING M     Access to Lookout 

46N27Y.1 L   L   L       
46N32.3 H   L   L       

46N60A.1 L   L   L       

47N04A.1 L   M HUNTING H 

TIES TO 
FRUITGROWERS 
ROAD SYSTEM ADD TO SYSTEM   

47N05Y.1 L   L   L       

47N05YD.1 L   L   L       

47N22Y.1 H 
PLANTATION
S MATRIX M HUNTING L   ADD TO SYSTEM   

47N22YC.1 M MATRIX M HUNTING L       

47N31Y.1 H MATRIX H 

HUNTING, 
CHRISTMAS 
TREES, 
CAMPING M 

ACCESS TO DEER 
CAMP ADD TO SYSTEM   
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Table E-7. Summary of Road Ratings for Human Access Needs 
Forest 
Road # 

Timber 
Rating 

Reason Recreation 
Rating 

Reason Other Public 
Access Rating 

Reason Comments/ 
SubGroup 

Recommendations 

Admin Use 

47N31Y.2 H 

MATRIX 
PLANTATION
S M 

HUNTING, 
CHRISTMAS 
TREES M 

SISKIYOU CREST 
AREA 

CONNECTS TO SO1 
ROAD   

47N51.1 H 
MATRIX , 
HAUL ROUTE H HUNTING H   ADD TO SYSTEM   

47N51.2 H MATRIX M HUNTING H 
PRIVATE LAND 
ACCESS ADD TO SYSTEM   

47N53.1 L   L   M MINING CLAIM     
47N56.1 L   L   L   DECOMMISSION   

47N56Y.1 L   L   L       

47N62.1 
H-LOWER 

PART 
MATRIX W/ 
47N01A L   L       

47N62.1A H MATRIX L   L   ADD TO SYSTEM   
47N62.2 M MATRIX L   L       

47N63.1 L   M 

SISKIYOU 
CREST 
AREA, 
HUNTING L       

47N65.1 H MATRIX H HUNTING H TIE ROAD ADD TO SYSTEM   
47N65.2 M PLANTATION M HUNTING L       

47N65.3 H 
PLANTATION, 
MATRIX M   L   ADD TO SYSTEM   

47N65.4 L   L   L   DECOMMISSION   
47N67.1 L   L   L   DECOMMISSION   
47N67.2 L   L   L   DECOMMISSION   
47N69.1 L   L   L       

47N69B.1 L   M HUNTING H 
FRUITGROWERS 
ACCESS     

47N70.1 L   M HUNTING H PRIVATE LAND  ADD TO SYSTEM   
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Table E-7. Summary of Road Ratings for Human Access Needs 
Forest 
Road # 

Timber 
Rating 

Reason Recreation 
Rating 

Reason Other Public 
Access Rating 

Reason Comments/ 
SubGroup 

Recommendations 

Admin Use 
47N72.1 L LSR L   L   DECOMMISSION   
47N74.1 L   L   L   DECOMMISSION   
47N77.1 L LSR L   L       

47N77.2 L LSR M 
HUNTING, 
FIREWOOD L       

47N77.3 L   M CAMPING L   
DECOMISSION  
AFTER CREEK   

47N81.1 M   M 
CAMP, 
HUNTING L       

47N87.1 L LSR L   L       
47N87.2 L   L   L   DECOMMISSION   
47N87.3 L   L   L   DECOMMISSION   
47N89.1 L   L   L   DECOMMISSION   
47N90.1 M MATRIX L   L       

47N90.1a M MATRIX L   L       
47N90.2 M MATRIX L   L       
47N95.1 L   L   L   DECOMMISSION   
47N96.1 L   L   L   DECOMMISSION   

96.1 L   H 

BROWN 
BEAR DAY 
USE SITE  L   ADD TO SYSTEM    

96.2 L   H 

BLUE 
HERON 
RIVER 
ACCESS L       

 
 



APPENDIX F - Short – Term Timber Program Analysis 
  
This appendix documents the process used to take 
a realistic look at the current Matrix landbase (lands 
available for regularly scheduled timber harvest) to 
identify lands that could provide timber outputs in the 
next ten years.   

Current Matrix Strata (based on Forest Plan timber 
type strata and WA discretionary Matrix) 
 
 
Shrub/Pole - 841 ac. 

 M3P - 1,287 ac. 
A significant reduction of Forest Plan identified 
Matrix lands from 13,630 acres to 4,550 acres is 
expected to be available in the short term.  This 
reduction occurred primarily because a portion of the 
Matrix land is identified as “Impaired Watersheds” 
(see Chapter 5 Hillslope Processes and Human 
Uses sections). The 4,550 acres identified in this 
analysis are only to be used for timber planning 
purposes for the next decade.  It should be pointed 
out that the 13,630 acres are still designated in the 
Forest Plan as available for timber harvest until such 
time as a planning amendment formally changes the 
lands available.  

M3G - 927 ac. 
M4P - 62 ac. 
M4G - 98 ac. 
 
TOTAL - Commercial   
Timber Species 3,215 ac. 
 
Riparian Reserve 1,350 
GTR Ac. - 280 ac. 
Remaining Matrix Ac. - 1,585 ac. 
 
Remaining Strata: 
 
Shrub/Pole - 412 ac.   

Timber Analysis Assumptions: M3P - 634 ac. 
M3G - 460 ac.  
M4P - 32 ac. � Green Tree Retention (GTR) is based on an 

average rotation of 130 years. M4G - 47 ac. 
 � Thinning assumption:  1) Natural stands would 

be entered no more than every 20-30 years for 
commercial thinning.  Only 3G strata was used 
for assessing acreage for thinning.  It was 
assumed that approximately a third of the 
available acres would be thinned per decade.  
Expected volumes were assumed to be 
approximately 4 mbf/ac. for thinning in natural 
stands.  2)  Some timber output expectations 
were assumed from the older plantations.  It was 
assumed that approximately a quarter of the 
existing older planations would be available for 
commercial thinning opportunities during the 
next decade with volume expectations of 
approximately 2 mbf/ac. 

TOTAL 1,585 ac.  
 
 
POTENTIAL HARVEST ACRES PER DECADE 
 
Potential GTR/decade = 1,585 ac. ÷ 13 decades = 
122 ac./decade 
Potential Thinning/decade = 188 ÷ 4 = 47 
ac./decade and 460 ÷ 3 = 153 ac./decade for a total 
of 200 ac./decade 
Potential Sanitation/Salvage/decade = 591 ac. ÷ 3 
= 197 ac./decade 
 
 
POTENTIAL VOLUME PER DECADE � Sanitation/Salvage assumption:  An assumption 

was made that approximately 1/3 of the M3P, 
M4P, and M4G acres would be available for 
sanitation/salvage opportunities with average 
volume estimates of 2 mbf/ac.   

 
GTR = 122 ac./decade x 18.5 mbf/ac. = 2,257 
mbf/decade 
Thinning (plantations > 30 yrs.) = 47 ac. x 2 mbf/ac. 
= 94 mbf/decade � Unmapped Riparian Reserve acreage used 

Forest Plan  assumption of 42% of land base.  Thinning (M3G) = 153 ac. x 4 mbf/ac. = 612 
mbf/decade � Green Tree Retention  acreage reduction is 

based on 15% retention. Sanitation/Salvage (M3P) = 197 ac./decade x 2 
mbf/ac. = 394 mbf/decade  
Total = 3,357 mbf/decade  
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POTENTIAL APPROPRIATED PRE-
COMMERCIAL THINNING 
 
There are approximately 360 acres of plantations 
under 30 years of age that should be assessed for 
possible pre-commercial thinning with appropriated 
dollars.  Plantations should be considered for 
thinning if they can be accomplished for no more 
than $275/ac. 
 
Current strata breakout for matrix is as follows: 
 
Shrub/Pole 26% 
Mid-Seral 69% 
Late-Seral 5% 
 
Regeneration harvesting should occur in older 
decadent late-seral stands, stands that are currently 
under stocked, and mid successional stands that 
have culminated.  Late seral stand are currently 
lacking in this analysis area.  Size class 4 stands 
should not be regenerated unless they are 
completely falling apart.  Explore M3G stands for 
potential regeneration harvest, especially the stands 
over 130 years of age.  
 
 If regeneration is not an option due to the good 
health of the stands, additional commercial thinning 
should be done in the watershed in order to develop 
additional late-seral stands.  
 
Treatment of younger plantations should be 
emphasized in order to reduce the percent of 
acreage in the shrub/pole size class.  The Blue 
Heron, Collins/Lime, Kohl/Dona, and Quigleys 7th 
field watersheds should be prioritized for harvesting.   
 
Field verification will be necessary to determine 
stand conditions and actual seral conditions 
remaining in available ground. 
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