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Section 1: Introduction
PURPOSE OF DOCUMENT

This document describes the findings of a watershed analysis that was
performed on the drainage areas of Quartz Creek and of the McKenzie Minor
Tributaries. Both drainage areas are located in the Willamette National Forest
near Blue River, Oregon (Map 1).
This watershed analysis followed the federal version of watershed analysis
which is briefly described later in this section. The analysis identified a set of
issues relating to the condition of the forest, streams, soils, wildlife and human
interactions. These issues were developed into an examination of how the
watershed functions and a description of the current watershed condition.
The findings from this analysis are to be used by the Forest Service as a guide
to plan future projects in the analysis area. Watershed analysis does not
replace the existing guidance such as the forest management plans, but builds
upon existing plans to provide a sense of how projects and activities in one part
of the watershed such as road construction or decommissioning project may
interact and effect other areas of the watershed such as wildlife corridors, or fish
habitat in downstream reaches. Watershed analysis will provide guidance for
future monitoring activities, restoration projects, and riparian reserves.
DOCUMENT 0RGANIZATION

This document is organized into the following sections:
INTRODUCTION-(this section) describes document purpose and document
organization.
WATERSHED CHARACTERIZATION-a brief description of watershed analysis and a
background context of the Quartz Creek and Minor Tributaries watersheds.
REFERENCE AND CURRENT CONDITION-a more detailed description of the
condition of the watershed that compares current conditions to historic or
reference conditions. This section is organized into sections that address
separate topics or structuring elements:
• Geology and Geomorphology
• Streams, Fisheries and Riparian Zones
• Vegetation
• Wildlife
• Recreation
SYNTHESIS-a summary and integration of findings from the Reference and
Current Conditions section and a discussion of the importance of the findings.
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BACKGROUND AND PURPOSE OF WATERSHED ANALYSIS

A watershed analysis is a process where the available information about a
watershed is gathered in order to characterize the condition of the landscape. It
is a "taking stock" of the landscape and an attempt to understand how the
watershed functions naturally and how management activities have altered
watershed functions. Watershed analysis in this document refers to the federal
version as directed by the Northwest Forest Plan and described in the
document, Record of Decision and Standards and Guidelines, (1994) and the
document, Ecosystem Analysis at the Watershed Scale: Federal Guide for
Watershed Analysis, Version 2.2 (1995). Performance of watershed analysis is
required on federal forests of the Pacific Northwest and northern California for
areas defined to be sensitive or high-value watersheds called Key Watersheds,
in inventoried road less areas, and/or to revise or modify the widths of protected
riparian buffers along streams and waterways. However, it has become the
policy of both the Forest Service and the Bureau of Land Management to include
all their lands in a watershed analysis.

(

Watershed analysis usually includes an area of federally managed lands located
in a common drainage, called a watershed. The size of the watershed is not so
important as the similarity of issues or management concerns about the area.
Therefore watershed analyses typically includes an area that is physically
connected through a common drainage system or two or more adjacent
drainage systems and has some set of common management issues.
Watershed areas between 20 and 200 square miles are recommended as
appropriate sizes for watershed analysis. Watershed analyses are typically
performed by either the Forest Service or Bureau of Land Management,
depending on the agency that manages the majority of the federal lands in the
watershed. In rarer cases, the analysis is contracted out to private firms
specializing in resource management and environmental studies. In all cases,
watershed analysis is based upon readily available data as time and resources
typically do not allow detailed surveys or field research to be performed.
The intent of watershed analysis is to produce a document that describes the
watershed in terms of structuring elements common to most ecosystems. These
structuring elements typically include geomorphology, soils, vegetation,
hydrology, fish and wildlife, and human management and human uses. The
analysis focuses largely on the current condition contrasted with the reference or
pre-management condition. It is the intent of the analysis to answer the broad
question "Is the current condition beyond the range of natural variability?"
Answering this question is difficult as quantitative measures of reference
condition are often not readily available. If the analysis determines that the
current condition is beyond the range of natural historic variation, causes of the
current condition are sought and the extent and importance of the change in
condition is examined. Finally, the analysis attempts to place the findings of
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condition in context with the findings of conditions of the other structuring
elements.
A watershed analysis provides guidance that federal land managers use to
develop new projects and perform other management activities on the
watershed. A watershed analysis allows managers to develop a more
comprehensive approach to solving problems and moving the watershed toward
desired conditions. Another outcome of watershed analysis is the development
of strategies for evaluating and monitoring the landscape from a ecosystem
perspective. This new approach moves the agencies away from single-issue
management and towards multi-issue management.
WATERSHED CHARACTERIZATION

Location
Quartz Creek and McKenzie Minor Tributaries watersheds are composed of a
series of smaller, named drainages. Collectively, the area will be referred to as
the Minor/Quartz watersheds, or simply the "analysis area". The analysis area is
located near the town of Blue River, Oregon, 40 miles east of the EugeneSpringfield metropolitan area (Map 2).
The analysis area includes 27,000 acres of the entire Quartz Creek watershed
and 20,600 acres of the Minor Tributaries. Both Quartz Creek and the Minor
Tributaries are composed of smaller named drainages (Map 3). Notable smaller
drainages include Elk Creek in the Northwest portion of the area, Mill Creek in
the Northeast portion, and a series of subdrainages in Quartz Creek. All
drainages eventually flow into the McKenzie River (Map 3). The area is
characterized by a relatively flat floodplain area along the McKenzie River. At
higher elevations, the landform is a highly dissected and steeply sloped terrain.
The flat McKenzie floodplain area is mostly privately owned and is relatively
densely populated with rural residences and small, unincorporated communities.
The tributary drainages are essentially uninhabited, being under industrial forest
ownership or part of the Willamette National Forest.
Distinguishing features
•

•

Mixed ownership-Less than half of analysis area is under federal
management. Approximately 40 % is within the boundaries of the Blue River
Ranger District of the Willamette National Forest. A small portion (5 %) is under
management by the McKenzie Ranger District of the Willamette National Forest.
The other 55 % is under private ownership with the largest block of private lands
owned by Rosboro Lumber Company of Springfield, Oregon.
McKenzie River-The drainages are part of the McKenzie River basin. The
McKenzie River is a high-profile river famous for recreational fishing, boating,
and tourism. The river is home to 22 species of native fish and several more
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introduced species; it is one of the most intensively stocked rivers in Oregon.
The McKenzie is also host to the last remaining healthy stocks of bull trout west
of the Cascades and host to the only native Chinook salmon stocks of
significance in the Willamette River system. The river is the source of drinking
water for the city of Eugene, Oregon. Where it enters the Willamette River in
Eugene, it approximately doubles the Willamette's flow and is therefore an
important source of drinking water to downstream communities such as
Corvallis.
• Highway 126 corridor-The small communities of Blue River, Rainbow, and
Finn Rock together with rural residential development along the McKenzie River
present a local population that live in the watershed and are users of the forest.
In addition, State Highway 126 parallels the river and brings a larger group of
recreational users both to and through the area. Issues of concern include
access on Forest Service [Cads, access to the river, and conflicts between
competing uses. Although the analysis watersheds are relatively small and the
recreational use away from the river corridor is light, the area includes forests
that are visible and accessible from the heavily used highway corridor.
• Highly erosive-The project area is located in the Cascades region, a
geologically young and active area that is prone to landslides, earthflows and
high rates of erosion. Landslides, torrent events and mass wasting, while
completely normal and even desirable over a large scale and long term
developmental scale, can be catastrophic on a local scale and over a shorter
time period. These geomorphic processes are not very predictable. A number
of recent slope failures have occurred in the analysis area. At least five
tributaries to the lower portions of Quartz Creek show signs of recent torrent
events; Indian Creek has undergone recent channel scouring; two areas in
Quartz Creek show signs of road-related slope failure. Mill Creek has sustained
a series of slope failures along the road at the top of the watershed. Elk Creek,
which has had very little entry for harvest, has at least one recent landslide.
• Intensive Forest Harvests-On the west side of the Cascades including the
Pacific Coast, a combination of mild climate, deep soils, and high amounts of
rainfall contribute to very high growth rates for trees. Harvesting of forests on
private lands began during the turn of the century and intensified during the
1950s. Nearly all of the private lands have been harvested at least once and
most is now in younger age classes. Harvesting of forests on federal lands
accelerated during the 1970s. At least one-third of the federal forests in upper
Quartz Creek were harvested during the period 1976-1993. At least half of the
federal forests in Mill Creek have been harvested over the last 50 years. Roads
were constructed on federal lands in the Elk Creek sub-watershed but
harvesting never occurred to any extent and the area is now designated a latesuccessional reserve.
Land Allocations

(
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Much of the management of the forest is dictated by a set of Forest Service
goals and objectives, commonly called standards and guidelines. These
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standards and guidelines are found in the document, Wil/amette National Forest
Land and Resources Management Plan (1990), commonly called the Forest
Plan. The Northwest Forest Plan amended all forest plans for forests within the
range of the northern spotted owl by adding a set of seven additional land
management allocations (Record of Decision 1994). These seven land
allocations, together with the existing standards and guidelines, set the
sideboards for management options for specific locations in the forest and are
shown in Map 4.
Important points of the land allocations include the following:

•

•

•

•

•

•

Late-Successional Reserves are designated for large portions of the federal
lands in the analysis area-most of the west half of upper Quartz Creek and the
Elk Creek watersheds. Late-Successional Reserves are to be managed to move
forests toward habitat for late-succession species. Management may focus on
roads and possible closures, reducing fragmentation of forest blocks, wildlife
travel corridors, and silvicultural prescriptions to develop multi-storied stands,
snags, woody debris, and other components of late successional forest habitats.
Adaptive Management Area is also designated for a large portion federal lands
in the analysis area. These include much of the federal lands bordering private
lands along the McKenzie River corridor and·the northeast portion of the
analysis area that contains Mill Creek watershed. This adaptive management
area is part of what is called the Central Cascades Adaptive Management Area
with a designated emphasis of intensive research on ecosystem and landscape
processes, stream management, and accelerated development of late
successional conditions (Section D of the Record of Decision 1994).
General Forest-Intensive Timber Management, also known as Matrix is a
third large portion of federal lands. These areas include federal lands outside
the other six categories of designated areas by the Record of Decision ( 1994 ).
Most timber harvesting and other silvicultural activities will be conducted in
Matrix lands according to the established standards and guidelines. However,
matrix should also be managed as both potential connectors of LateSuccessional Reserves and as zones of early seral habitat.
Private lands occupy over half of the Quartz Creek watershed and slightly less
than half the area of the Minor Tributaries. The watershed analysis does not
place any requirements upon management activities on private lands.
Management of federal lands will take into account how the outcomes of the
federal management activities are affected by the adjacent private lands, such
as access and wildlife concerns. In addition it is important to consider how
federal management may affect activities on the private lands.
Sensitive species if identified within a land allocation unit, may require special
allocations. For example, a 100-acre Late-Successional Reserve is required
around known owl activity centers.
Scenic designations require that any management activities meet visual quality
objectives as described by the established standards and guidelines (Section IV,
Willamette National Forest Plan 1992).
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Riparian Reserves are set widths or buffers along streams and water bodies in
vvhich management activities are restricted to those that promote maintenance
and restoration of aquatic systems, the spatial connectivity provided by riparian
zones within watersheds, and the native riparian-dependent species (Aquatic
Conservation Strategy objects listed in the Record of Decision 1994 ). These
widths are typically equal to twice the height of a site-potential tree on fish
bearing streams, lakes, and natural ponds. The widths are generally half that on
non-fish bearing streams, constructed ponds, and wetlands.
Geology

(

Quartz Creek is located near the eastern boundary of the Western Cascades
Physiographic Province, vvhich is primarily composed of volcanic rocks that
become younger towards the east (Priest et. al. 1983). Volcanic rocks
underlying the analysis area range from about 20-million years to perhaps as
young as 4-million years. Northwest trending faults, vvhich developed
concurrent with the most active volcanic period, have influenced the orientation
of major rivers and tributary streams, including Quartz Creek. Over time, the
more recent lava flows (such as those exposed on the eastern side of the Quartz
Creek watershed) became more mafic (dark colored) and included a greater
proportion of basalts and basaltic-andesites. This marks the beginning of the
transition to the younger High Cascades Volcanic Province and some of the
ridge-top volcanics vvhich are lithologically similar to the oldest of the High
Cascade rock units to the east.
The western half and lower portions of the Quartz Creek watershed, and the Elk
Creek watersheds on the north side of the McKenzie, are largely underlain by
undivided tuffaceous sedimentary rocks, basalt flows and volcanic tuffs of
Miocene and Oligocene age. This unit falls within an age range of about 17-to
32-million years in age, with rock units in Quartz Creek nearer the younger end
of the scale (Walker and McCloud 1991 ). This Western Cascade geologic unit
consists of a heterogeneous assemblage of continental volcanic deposits,
including flows and breccias of basalt and basaltic-andesite, as well as
interstratified deposits of volcaniclastic deposits of ash-flow and air-fall tuffs,
breccias, volcanic mudflows (lahars), tuffaceous sedimentary rocks and volcanic
conglomerates. Lower, older parts of the formation exhibit low-grade
metamorphism with primary mineral alteration. The unit has been locally
intruded by small granitoid stocks and dikes, sills, and plugs of basaltic andesite
and basalt.
Upper parts of the "Tu" rock unit found in the \Vestern Quartz Creek watershed
grade into younger flows and clastic rocks of Miocene age. These form both
midslopes and upper slopes of the eastern side of Quartz Creek, as \Veil as most
of the upper portions of the Castle Rock area south of the McKenzie and the Mill
Creek watershed north of the McKenzie. These rocks, designated "Tfc" on the
geologic map (Map 5), consist of basaltic andesite and andesite lava flows and
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flow breccias, volcanic mudflow deposits (lahars) and volcanic conglomerates.
Fine-grained tuffs and volcanic sedimentary rocks are less common in this
eastern, ridge top rock unit. Rocks in this younger unit range in age from about
10-to 17-million years.
Locally, younger ridge-capping andesites, basalts and basaltic andesites of
Pliocene (Tbaa) or upper Miocene (Trb) age form a relatively resistant upland
surface. These rocks are of middle and upper Miocene (10- to 17- million years)
and upper Miocene to Pliocene (4- to 9- million years) in age. These resistant
basalt and andesite flows and flow breccias are the youngest volcanic rocks of
significant outcrop in the Quartz Creek analysis area. They occur in the extreme
upper Mill Creek watershed as well as the western, southern, and eastern ridgetop margins of the Quartz Creek basin (Map 5).
-

Scattered around the Quartz Creek watershed, mostly at high elevations, are
relatively small outcrops of intrusive volcanic plugs, dike swarms, and near vent
flows and breccias indicating the location of past volcanic activity. The are
termed "vent complexes" and may consist of basalt, andesite and combinations
between these rock compositions (these are labeled Tmv on Map 5). Some of
these types of igneous rocks never reached the earth's surface and instead
cooled and solidified at some depth before being exposed by more recent
erosion. These Miocene-age intrusive rocks include medium and fine-grained
diorite, gabbro and granite-like rocks that outcrop along the McKenzie River in
the far western part of the analysis area (Thi on Map 5). This later isolated unit
is known as the Nimrod stock, a 17- million year old quartz-rich igneous intrusion
located just downstream from the confluence of Quartz Creek and the McKenzie
River. The Quartz Creek watershed likely received its name from this quartz-rich
granitic outcrop (Dill 1996).
Much younger than the volcanic and igneous intrusive rock units described
above, several different types of Quaternary deposits exist throughout the
Quartz Creek and Minor Tributaries analysis area. Pleistocene glacial deposits
(Qg) exist in the upper part of the Quartz Creek watershed and the eastern part
of the Mill Creek watershed, and glacio-fluvial sediments (Qgf) occupy the
McKenzie Valley upstream from its confluence with Blue River. The upland
deposits (Qg) include unsorted boulders, gravels and sand deposits in what are
probably remnant morrainal deposits from the small glacier that occupied the
very headwaters of Quartz Creek. Glacial deposits in the lower Mill Creek
watershed were likely deposited by or at the same time as the McKenzie Valley
glacier made its furthest advance down the river valley.
The poorly sorted glacial outwash deposits ( Qgf) of the McKenzie Valley form
the sediments (boulders, cobbles, and gravels) through which the river presently
makes it course. Along side these deposits, in several locations, are elevated
terrace deposits of a slightly older age. These terraces occur near the mouth of
Mill Creek, as well as downstream from Blue River on the right bank of the
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McKenzie. The High School and Blue River Ranger Station are built on this
surface.
Several large prehistoric Quaternary landslide deposits have been mapped in
this portion of the McKenzie River basin (Qis in Map 5). These include 1) a large
middle slope landslide deposit now expressed as a broad, low-gradient bench in
the eastern part of the Quartz Creek watershed; 2) a long, low gradient terracelike bench on the left bank of the main stem of the McKenzie River south and
east of Blue River; 3) a foot-slope landslide deposit below Castle Rock; and 4) a
large, low gradient, bench-like landslide deposit which occupies over half of the
Mill Creek watershed in the far north eastern corner of the watershed analysis
area.
Each of these Quaternary landslides is over a square mile in area and
represents slope movement which likely occurred in a wetter and cooler climatic
regime. The landslide deposits typically consist of unstratified deposits of
broken rock and soil mixtures (called colluvium). They most commonly occur
where thick sections of basalt and andesite lava flows are underlain by clay-rich
volcanic tuffs. These weathered and altered tuffs form a weak surface where
large landslide failures developed. The massive landslide deposits are stable in
the current geologic and climatic setting.

(

Finally, the lower McKenzie River valley, as well as the lower valley of Quartz
Creek, contains Holocene and Recent deposits of sand, gravel and silt that are
worked by these rivers. These deposits form the active flood plains and channel
fills, as well as local talus slopes and slope wash areas where eroded sediment
has been deposited over the last few thousand years.
Geomorphology and Geomorphic Processes
The bedrock formations that were originally deposited or "volcanically extruded"
across the landscape of the Quartz Creek analysis area have been significantly
modified by subsequent erosion processes since late Miocene times.
Pleistocene glacial processes were active in the upper Quartz Creek watershed,
leaving deposits and sculpting headwater areas, while valley glaciers, and
associated glacio-fluvial outwash rivers, have repeatedly occupied portions of
the McKenzie River valley. River valley morphology and accumulated sediments
along the McKenzie owe their existence to several pulses of valley glaciers
followed by extensive aggradation by glacial outwash streams during glacial
retreat of the late Pleistocene.

(

,,

Approximately 3- to 5- million years ago, regional uplift of approximately 20
cm/1 000 years increased local elevations by up to 500 meters (Blue River
Watershed Analysis 1997). Subsequent fluvial erosion and landslides have
sculpted the watersheds and hillslopes to produce a deeply dissected terrain as
uplift and mountain building continued. As a result, channel gradients are now
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steeply concave and most tributaries are lined with steep inner gorge slopes that
are the result of the continued uplift and channel incision.
Following late Pliocene uplift of the High Cascades, fluvial down cutting and
slope steepening accelerated the rates of erosion and mass soil movement in
the Quartz Creek analysis area. Several large areas of ancient landslides and
slump earth flow topography displaying subdued relief and undulating terrain
developed both in upper middle slope areas as well as along the foot slopes of
steep valley margins (see Map 3). Steep terrain in areas of volcaniclastic
bedrock and associated soils has been sculpted largely by debris slides, debris
avalanches and debris torrents. These are especially common in the steep
forested watersheds and tributary basins of Quartz Creek, Elk and Cone Creek,
and along the steep slopes south of the McKenzie River.
The contact between the younger, more resistant ridge-capping basalt flows,
and the more altered underlying Western Cascade volcanics is a common
location of landsliding, especially in the eastern half of the study area. As the
older, altered, volcaniclastic rocks are exposed on the steep valley side slopes,
they weather to clay more quickly than the overlying rocks and are prone to
increased rates of erosion and slope failure (Blue River Watershed Analysis
1997). Lack of resistant ridge-capping formations in the western portions of the
analysis area, including Quartz Creek, directly expose the more easily eroded,
less stable volcaniclastic deposits, producing a uniformly dissected topography.
In both settings, fluvial erosion, creep and landsliding on steep slopes, and
lateral channel erosion in lower gradient valleys, prevents the widespread
formation of deep colluvial soils except in the more protected environments,
such as river terraces, ancient landslide surfaces, upland benches and other low
gradient slopes.
A variety of soils have developed on the landforms of the Quartz Creek analysis
area. Their characteristics and specific physical properties, both in the
undisturbed state and as a function of various types of disturbance, are fully
described by Legard and Meyer (1973). Resistant bedrock and cool
temperatures limit chemical modification of resistant volcanic bedrock units and
local ridge-capping basalts protect underlying fine-grained breccias from quick
decomposition. Weathering of the weaker, altered volcaniclastic rocks develops
clay-rich soils that are prone to landslides and fluvial processes. Sheet wash
and rill erosion in the undisturbed forest setting is thought to be a minimal
component of the sediment budget of any of the tributary watersheds. Heavy
forest cover limits the physical exposure of erodible materials except where
landsliding, tree throw or fire has completely removed vegetation and surface
litter. Overland flow in undisturbed areas is uncommon due to low precipitation
intensities and generally high infiltration rates (Swanson et. al. 1987).
Soils in the area have a loamy surface horizon, ranging from silty-clays to sandy
and gravelly loams. Because of aggregation of primary soil particles by organic
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matter and other agents, porosity of surface soils is 60 to 70 %, over half of
which is macropore space (Ranken 1974). Subsoil porosities are also high. The
pore-size distribution of the soil account for two important hydrologic properties:
1) all water enters the soil and travels by subsurface flow to streams (Harr 1977),
and 2) soil is able to retain 30-40 em of water in the top 120 em (Dryness 1969)
which is important for vegetation during the dry summers. These conditions of
high porosity and steep slopes cause headwater streams to respond very
quickly to changes in rainfall rate (Harr 1977).

Streams and Hydrology

(

Quartz Creek is a fourth-order stream and the largest stream, after the McKenzie
River, in the analysis area. Quartz Creek has a relatively wide floodplain in the
lower three miles. The channel gradient is less than 2 %. Above this point, the
valley is more constrained and channel gradient increases to 4 % and continues
to increase upstream. Given its large discharge and steep gradient, Quartz
Creek can develop significant hydrologic scour. However, the channel shows
surprisingly little entrenchment. This is likely due to the abundant cobble and
boulders in the bed that absorb energy and resist down cutting by the channel.
As a result, there are relatively high amounts of side channels and the stream is
still connected to its floodplain. The smaller tributary streams tend to have steep
channel gradients and constrained valleys. Discharges vary with seasonal
rainfall and a relatively high number of streams in the analysis area show signs
of recent scour and torrent events. Five tributaries to Quartz Creek below Doe
Creek have recently torrented: Coffee Creek, Sugar Creek, Fawn Creek, and at
least two unnamed tributaries. Indian Creek shows signs of scour and bedload
mobility. The unnamed tributary to the east of Mill Creek shows signs of recent,
intense down cutting.
Large deposits of bedload consisting of gravels, cobbles, and small boulders
exist at the confluences of the larger streams and the McKenzie River. In
contrast, the Blue River has insignificant bedload deposits at its confluence with
the McKenzie. This contrasts suggests that undammed tributaries are moving
large bedload materials to the McKenzie and are an important source of coarse
sediment to the McKenzie. Lack of coarse sediment contribution and reduced
peak flows as a result of dam construction on the Blue River and the South Fork
McKenzie River have been hypothesized to be the cause loss of channel
complexity and reduction in the quality of fish habitat in the McKenzie River
(Minear 1994).
Resident fish in thye streams of the analysis area are mostly cutthroat trout and
sculpin with lesser numbers of rainbow trout, speckled dace, and red-sided
shiners. As most stream have no fish passage barriers at their confluences with
the McKenzie, it may be presumed that some of the McKenzie fish may utilize
the tributaries on occasion. None of the streams are known to host sensitive the
species, spring chinook or the bull trout to any extent. However, the lower
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portion of Quartz Creek may have in the past, and may currently, provide limited
spawning habitat for spring chinook and foraging habitat for bull trout. Steelhead
may occasionally use portions of lower Quartz Creek. Steelhead are not
considered native to the McKenzie basin, being introduced by stocking. It is not
completely understood why steelhead are not native; it is speculated that the
falls in the Willamette River at Oregon City were not passable during the fall
when steelhead entered the river (J. Ziller, pers. comm.). The lower portion of
Elk Creek has potential for anadromous spawning habitat. The confluence of
Elk Creek with a side channel of the McKenzie is thought to have been
historically important as a nursery for chinook fry. Two chinook salmon fry were
counted in Mill Creek during fish surveys in 1993.
Stream surveys have been performed on Quartz Creek, Indian Creek, Lytle
Creek, Buck Creek, Elk Creek, and Mill Creek. The surveys generally noted
moderate levels of channel entrenchment, low densities of woody debris in most
channels, low percent of stream area in pool habitat, and occasional stretches of
poor riparian canopy cover. However, pools were relatively deep and good
pocket pool water occurs in the most riffles. Relatively high numbers of side
channel habitat was also noted. There appears to be a good range of substrate
sizes. Cobble embeddedness was often high in some streams. The habitat in
the streams themselves appear to be in moderately good shape. Cutthroat trout
are widely distributed throughout the streams of the analysis area.

Vegetation
The analysis area lies in three vegetation zones defined by elevation (Franklin
and Dyrness 1973). Most of the study area is in what is called the Western
Hemlock Zone-defined as forests succeeding toward a climax species of
western hemlock. This zone ranges between the elevations of 1000 feet at the
McKenzie River to about 3500 feet. Lying just above the Western Hemlock
Zone is a narrow band of what is called the Transition Zone spanning 700 feet of
elevation. The Silver Fir Zone extends from an elevation of 4200 feet to 5100
feet and includes the higher portions of the analysis area-the highest ridges of
Elk and Mill Creek watershed and the southern ridges of Quartz Creek.
Scattered mountain hemlock may occur on Sardine Butte which rises to just over
5200 feet elevation. Regardless of what the climax species would eventually be,
the dominant tree species in all these zones is Douglas-fir.
Natural, pre-European settlement fire regimes in the project area can be inferred
from studies in nearby areas (Morrison and Swanson 1990, Connelly and Kertis
1992). Fires were generally large, up to 10,000 acres or more in size. Burns
were not typically complete. Within an area burned by a fire there would be
patches where all trees were killed and patches with little or no tree mortality.
Fires may have been more frequent along the McKenzie River, a travel corridor
for Indians and European settlers. Fires may also have been more frequent on
south slopes. Before logging, the predominant forest age class was 60-150
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years in the south-facing Minor Tributaries and was old-growth 350-500 years
old south of the McKenzie River.
Much of the analysis area has been harvested once in the last 40 years. The
private land, which makes up over half the study area, has almost all been
harvested, and contains second growth stands ranging from 2- to 50-years old.
Very little old-growth remains on private land in the Quartz Creek basin. At
least 30 % of the forests on federal lands in Quartz Creek was harvested during
the period between 1976 and 1993. At least 50 % of the forests on federal lands
in Mill Creek has been harvested over the last 50 years. Most of the federal
lands in the Minor Tributaries south of the McKenzie River were acquired in a
land swap with International Paper and had already been harvested. Federal
lands in Elk Creek have not been harvested. Patches of old-growth remain in
the upper Quartz Creek basin and many are linked together. These, in many
cases, abut the Fall Creek Late-Successional Reserve to the southwest of the
analysis area.
Size classes of canopy trees on federal lands are seedling to pole size in logging
units, 21-30 inches in the uncut upper portion of the Minor Tributaries and over
30 inches in the old-growth patches and strips in upper Quartz Creek. The
private land in lower Quartz Creek contains medium-sized (21-30") second
growth, poles (9-21"), and saplings (1-9").
The condition of riparian forests in the study area vary by ownership and by
watershed. On federal lands, riparian zones can be described by an inner
riparian zone dominated by hardwoods and an outer zone composed of conifers.
The hardwood zone varies in width between 10 and 30 feet along the smaller,
more constrained streams, to over 100 feet in the wider floodplains such as that
along the lower portions of Quartz Creek and the McKenzie River. Riparian
hardwood species include red alder, vine maple, bigleaf maple, and willow. The
inner riparian zone is often in a state of recovery from the most recent flood
event and consists of even-aged stands of alder. Gradually, in the absence of
disturbance, this zone will succeed to conifer dominance as is now occurring the
lower portions along Quartz Creek. The outer riparian zone of conifers grades
into the upland forest and its proximity to the active stream channel is
determined by the width of the inner, hardwood-dominated inner riparian zone.
Common species in the outter riparian zone are Douglas-fir, western hemlock,
and western redcedar. Approximately half the stream lengths on federal lands
are composed of large conifers (i.e., >21 inches diameter at breast height) in the
outer riparian zone (the zone beyond the inner riparian, hardwood dominated but
still within 100 feet of the stream). However, the upper portions of Mill Creek, all
of Lytle Creek, and the lower portions of Indian Creek are notably lacking in
large conifers within 100 feet of the stream.
Recreation

Quartz Creek and Minor Tributaries Watershed Analysis

16

The majority of recreation and tourism activities in the project area occur near
the McKenzie River due to easy access and abundant opportunities. This area
is within easy driving distance of Eugene metropolitan area, State Highway 126
parallels the river and is a major travel route to the Cascades and central
Oregon. Major activities in the river corridor are whitewater rafting, fishing, and
camping. One developed campground, Delta, is within the project area. The
Delta Nature Trail is adjacent to the campground and offers an interpreted old
growth walk.
An increasing number of recreationists and travelers are using parts of the
analysis area. A number of commercial guides offer both rafting and fishing
opportunities, and commercial use of the river has grown by 2-8 % per year in
recent years (P. Raab, pers. comm.). Although accurate counts of private
recreationists on the river are not available over a long time period, recreation
managers feel that private use has grown even faster than commercial use.
Recent data on campground occupancy in the nearby McKenzie Ranger District
show growth of 2-4 % per year, but use of Delta Campground in this analysis
area has not grown in recent years. The designation of StateHighway 126 as a
National Scenic Byway has coincided with a 20 % increase in visits to the
McKenzie Ranger Station on weekends (P. Raab, pers. comm.).
Because of the heavy use along State Highway 126 and the mainstem of the
McKenzie, scenic quality of the surrounding hillsides is a major issue. Clearcuts
on both private and public land can detract from individuals' perception of scenic
vistas. Since much of the land in this area had been, until recently, in private
ownership, there has been less sensitivity to recreationists' concerns when
designing harvests. Maintaining visual quality in future timber management
decisions will help to reduce conflict between timber management and other
human uses in the river corridor.
Recreation use in the remainder of the project area beyond the McKenzie River
corridor appears to be relatively light. There is a well-developed road, Forest
Service Road 2618, following Quartz Creek that affords access to the creek at
multiple bridges and pull-outs on Land owned by the Rosboro Lumber Company.
However, there is little evidence of creek use or dispersed campsites in this
area. A local boater claims that the first 5 miles of Quartz Creek provide
whitewater rafting and kayaking opportunities during high water. Recent floods
have opened up the mouth of the river, and there is very little woody debris in
the channel to impede progress or pose safety hazards.
Recent logging operations are readily visible from the road through private land,
detracting from its value as a scenic drive. Hunting is allowed on the private
Rosboro land where it doesn't conflict with forest management activities.
Otherwise, private land is generally gated and recreation access is by permit.
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The National Forest Boundary begins about 9 miles up, Forest Service Road
2618, and the surrounding forest immediately becomes more visually attractive
for travelers and recreationists. However, there still appears to be limited use of
this area, probably due to the availability of recreation resources that are more
attractive and readily accessible along the McKenzie River. There are no
developed campgrounds in this part of the watershed, and few trails. The Indian
Ridge Trail, on the edge of the Quartz Creek watershed, is popular for hunters,
berry pickers, and bear grass pickers. There is a short trail that users have
established to Slate Rock, a popular climbing site. There is also evidence of
dispersed camping in the area by hunters.
There is also little recreation use in the Minor Tributaries area, outside of the
McKenzie River corridor. There are older maps of the Elk Creek area which
show trails. This area is now gated, but the gate is not locked. The gate is
normally left open by Forest Service personnel but is apparently closed by local
residents that use the road for hiking and wish to discourage vehicle use. The
road along the south of the main stem Mckenzie, sometimes called the
Powerline Road, is used by hunters and mountain bikers, as well as those
driving for pleasure. There are a few dispersed camping sites along this road,
as well as signs of depreciative behavior such as illegal dumping.
Economy

(

The communities in the vicinity of the project are highly dependent on tourism.
McKenzie Bridge and Blue River have lodging, restaurant, and retail stores that
serve tourists. There are also guiding services and an acclaimed golf course
(Tokatee). Recreationists visiting this area spend money in the local economy,
which then gets spent on labor and inputs through a multiplier effect.
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SECTION II: KEY ISSUES
ISSUES AND KEY QUESTIONS

The development of issues helps to focus the scope of a watershed analysis.
Key questions, address the issues and serve to focus the investigation of the
watersheds.
The Blue River Ranger District provided a draft list of issues and questions to be
considered for this watershed analysis. After initial research and consultation
with agency personnel and interested members of the public, the following list of
issues was developed, The issues are organized by domains as recommended
by the Ecosystem Analysis at the Watershed Scale: Federal Guide for
Watershed Analysis (1995). These questions serve to focus the process of
investigation. It was recognized that not all questions could be answered
completely due to incomplete existing information. However, listing of all
important questions serves to highlight areas that should be explored
completely, and if not answerable, identified for further study.
Aquatic and Riparian Domain
1. Areas within the watersheds are composed of weak sedimentary tuffaceous
rocks capped by resistant volcanic basalt. This condition creates over
steepened slopes where the two layers meet. Mass wasting is common. Soils
formed from colluvium can be unstable. Combinations of high rainfall and
management practices such as road construction, timber harvest, and slash
treatments often trigger erosional events and may have increased the frequency
of mass wasting and surface erosion. These events can result in increased
delivery of sediment to streams.
Where are the zones of highest risk?
How are erosional processes affected by the following?
• road construction practices and maintenance
• harvests
• historic fires and future prescribed natural fire
How are erosional processes affecting the delivery of sediment to the tributary
streams and the McKenzie River?

2. Quartz Creek appears to have sustained high flows during the 1996 floods
and some tributaries shows signs of torrent events. In stream reaches with
high gradients, flood flows and torrent events can create excessive hydraulic
scour, removing fine substrate and woody debris. Erosion of toe slopes of
mass wastes during low-flow periods can contribute to sedimentation of pools
in low-gradient reaches. Streams appear to have low amounts of woody
debris. Riparian zones in the lower, privately owned reaches are not
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expected to provide large conifers for some time. Therefore, the riparian
zones of the Forest Service lands will likely be the critical source of woody
debris and may require special management. Dams on major tributaries to
the McKenzie River have moderated peak flows since the 1960's. Reduced
peak height and frequency have changed the river character. Sediment
contribution from free flowing tributaries such as Quartz Creek may play a
more important function now.
How have peak flow events and management activities altered the following?
• stream channel and fish habitat
• riparian areas and floodplains
• in-stream erosion processes
What changes in water quality may have occurred as a result of management
activities?
·
• stream temperature
• turbidity
How has fire influenced the aquatic habitat in this landscape historically, and how
would future prescribed natural fire or management ignited fire implementation
affect their maintenance?
3. Private lands can be affected by changes in channel morphology that
results from management practices such as road construction and maintenance,
timber harvest, prescribed natural fire, and fish habitat manipulation.
What is the historic pattern of channel changes along the McKenzie River?
Which properties are most susceptible to changes in channel morphology?
4. Management and practices on private lands such as timber harvesting,
construction, stream bank protection measures, and septic tank location may
have altered historic channel change patterns and water quality.
Where and what actions on private lands might be affecting natural
channel morphological processes and water quality?
What private landowner activities are regulated by county, state, and
federal regulations, and how are they impacting beneficial uses?
5. The McKenzie River is a key watershed and provides important habitat for at
least 12 species of native fish in the analysis area. The McKenzie in the
analysis reach has also been stocked with rainbow trout as early as 1921.
Summer steelhead have been stocked since 1968. Bull trout, a proposed
threatened species under the Endangered Species Act, use the McKenzie as a
migratory corridor in the analysis area. A final decision on the listing of bull trout
by the US Fish and Wildlife Service is due June 12, 1998. The McKenzie is
considered to be the most important remaining sub-basin for naturally
reproducing spring chinook in the Willamette River basin. The upper Willamette
River spring chinook were proposed for a threatened listing on February 26,

Quartz Creek and Minor Tributaries Watershed Analysis

20

1998. A final decision is scheduled for February, 1999. Populations of cutthroat
trout exist in semi-isolation above natural fish passage barriers.
What role do the tributaries in the analysis area play in providing refuge for
aquatic organisms, especially for spring chinook and bull trout?
What is the condition of the stream habitat in the tributaries for native resident
fish?
What management-created, fish passage barriers exist? What problems do
they pose?
6. In the past, riparian areas were often damaged during timber harvesting as
the riparian areas contained easily accessible trees and afforded the access
routes into watershed. Several reaches of streams in the analysis area have low
densities of large conifers jn their riparian zones. Riparian zones have received
new focus from the Northwest Forest Plan because of the important role they
play in stream function and in providing for special habitat. Existing riparian
habitat must be adequately protected to provide these recognized functions.
What is the condition of the riparian habitat?
• shading
• potential for large woody debris recruitment into streams
• in-stream erosion
What is the role of natural disturbance in structuring the current conditions?
Where are areas that require restoration?
Will the riparian reserves adequately function to meet all objectives outlined in
the ROD?
What criteria could lead to interim riparian reserve adjustments, and where are
some of the areas that fit these criteria?

Terrestrial Domain
1. Management activities within these forests, including timber harvest, road
building, and fire exclusion, may have altered community composition or created
patterns and conditions that are outside of the historic range of variability. The
biological diversity of the watershed may have been altered. The west half of
Quartz Creek federal lands and most of Elk Creek are designated as a latesuccessional reserves. There may be opportunities for restoration activities. For
example, past harvest patterns may have created fragmented habitats for latesuccessional wildlife species, or second growth stands may need thinning to
help develop multi-storied canopies. A large block of Quartz Creek is in private
holdings and is likely being managed with quite different objectives than Forest
Service lands. This private block largely separates the two late-successional
reserves. Opportunities may exist for coordination between the Forest Service
and the private industrial timber managers with respect to issues such as
fragmentation, wildlife habitat, corridors, and road maintenance.
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What is the array and landscape pattern of forested plant communities in this
watershed?
What processes caused these patterns?
How does the current conditions affect future land management objectives or
ecosystem function?
How will the implementation of prescribed natural fire or management ignited fire
affect the vegetation on this landscape?

2. Levels of large woody debris and snags in managed forests, including
plantations, campgrounds, roadsides, may be outside of the historic range of
natural variability for unmanaged forest systems. This could impact a variety of
species that depend on these structural elements for habitat.
What is the historic natural range of variability for large woody debris and snags
on this landscape?
Have management activities altered the landscape condition significantly outside
the historic range for snags and large woody debris?
Have management threshold levels been achieved? Where are conditions
outside of "acceptable" ranges?

3. Future land management strategies focused on the maintenance or
development of late-successional forest species may result in diminished
availability of habitat for early seral species.
What species are associated with early sera/ habitats?
What is the historic and projected future availability of early, mid, and late sera/
habitat over time in this watershed?
How will the availability and distribution of these habitat types affect species
associated with them over time?

4. The majority of sensitive and rare plant species that are known or suspected
to occur in the watershed occupy non-forested areas (special habitats). These
areas, though protected by standards and guidelines in the Forest Plan, are
generally un-mapped and un-surveyed. It is unknown what their current
contribution to biodiversity on the landscape is or what threats they may be
receiving.
What kind of special habitats are present within the watershed?
What are the locations of the special habitats?
What threatens the continued stability or functioning of these special habitats?
What wildlife and botanical species of interest are associated with these areas?

5. The Northwest Forest Plan requires surveys and management for numerous
species of wildlife, fungi, lichens, bryophytes and vascular plants (ROD Table C-
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3). The location and potential distribution of many of these species within the
watershed is unknown.

What C-3 species potentially occur in the watershed based on their known range
and habitat requirements?
What Table C-3 wildlife and plant species are known to occur in the watershed?
Do the ROD standards and guidelines adequately protect existing habitat and
provide long-term habitat for species of concern listed within the ROD?
6. The Forest Service must continue to contribute to the recovery of identified
threatened and endangered fish and wildlife species. Northern spotted owls are
known to nest in the analysis area and require special management.
What other threatened or endangered species are known to occur or potentially
could occur within the analysis area?
What is the condition of the populations of these species and the condition of
their habitat?
What is the status of threatened and endangered species recovery, and how is
this watershed contributing to recovery goals?

(

7. Elk hunting and viewing is popular recreational outlet. Elk habitat is likely to
decline in areas managed for late-successional reserves. Road management for
the watershed may be affecting the quality of wildlife habitat and hunting
opportunities.
What are the current road densities and network within the watershed?
How do roads currently impact wildlife habitat and hunting opportunities?

Social and Economic Domain
1. There are linkages between the recreational use of the watershed and the
local economy. Future increases in recreation use, or residential development,
while providing economic benefits, may conflict with resource conditions and/or
recreation experiences.
How important is recreation use in the watershed to the local economy?
Are there current or likely future conflicts between recreation use and resource
conditions and/or recreation experiences?
2. Impacts to the scenic quality of natural features may be occurring from
degradation caused by harvest units.
What management existing conditions are inconsistent with the scenic

(
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allocations within the Forest Plan? VVhat areas of the watershed are highly
visible from the major recreation and travel corridors and would be impacted by
future harvest activities?

3. Prescribed natural fire may conflict with air quality standards.
What was the historical air quality in the late 1800's?
What is the current National Ambient air quality standards and benchmark for
our area?

4. Roads and trails may be affecting sensitive areas, or conflict with land use
allocation objectives.
Are there roads and trails leading forest users into sensitive areas such as
riparian areas or special habitat?
If so, what and where are they?
Is current or future projected levels of use in conflict with their desired future
condition?
Are existing road management measures being violated?
What are current road use patterns and are they expected to change in the
future?

5. Road standards may not be appropriate to current and anticipated uses, and
funding of those standards may/may not be adequate.
Are road standards appropriate to anticipated uses?
Can proper maintenance occur based upon funding outlooks?

6. Human uses may be in conflict with the ability to maintain elk habitat.
Effectiveness of existing habitats may have been altered.
What is the HER within the watershed?
What are the seasonal impacts of human uses during winter, early summer,
summer, and fall?

7. Areas within this watershed may contain prehistoric and historic sites.
Management activities within the watershed may have impacted
these areas.
What are the major human uses, including tribal uses?
Where are these sites in the watershed, and how were/are they used?
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SECTION Ill: REFERENCE AND CURRENT CONDITIONS
GEOLOGY AND GEOMORPHOLOGY

Overview and Background
The landscape of the Quartz Creek analysis area has been formed by glacial,
alluvial and mass wasting processes acting on a substrate of relatively diverse
volcanic bedrock types. Soil formation and development is limited by the
relatively young geologic formations, the inherent slope instability caused by
elastic rebound and increased topographic relief, and the differential weathering
of the various geolqgical deposits and formations. Hard, ridge-capping basalt
flows overlie older, less indurated and more easily eroded volcaniclastic and
sedimentary tuffaceous rocks that weather and produce unstable, erodible soils
in the eastern half of the Quartz Creek and Mill Creek watersheds. This
protective cover is generally absent in the western half of the analysis area.

(

A variety of erosional processes have acted to move sediment within the
watershed areas. These include glacial and glacio-fluvial processes that have
been very important in the main McKenzie River corridor, and various forms of
mass soil movement in the steep canyons and side slopes of, especially, the
Quartz Creek and Elk Creek watersheds. Fluvial erosion has been a long term
control on developing steep slopes since the latest phase of geologic uplift
occurred several million years ago. Rates of channel downcutting, controlled by
bedrock resistance, has shaped the stream-side landscape by producing steep
inner gorge slopes and narrow tributary canyons. Fluvial erosion also continues
to play an important short-term role by dispersing and relocating sediment
deposited by episodic landslide events and by rapidly transporting sediment
through the tributary fluvial system to the McKenzie River.
The effects of historic land management in watersheds of the Quartz Creek
watershed analysis area has been varied. Some watersheds, such as Elk
Creek, have received very little human disturbance, and processes there remain
visually low and virtually unaltered. In other areas, including much of Mill Creek
and portions of Quartz Creek, past land management has been relatively intense
and observed erosional processes have increased. In steep managed lands,
both timber harvesting and road construction are associated with apparent
increases in landslide frequencies and rates of fluvial and surface erosion. In
more moderate and gentle terrain, mass movement features associated with
land management are less common and smaller, and surface erosion is less
apparent. In these areas, it is likely that fine sediment production from roads,
and small scale bank erosion and bank failure along stream channels are the
most significant sources of increased sediment production and delivery.

{
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Reference Conditions
Disturbance regimes
The geologic materials of the analysis area, and the geologic uplift that
rejuvenated the topography several million years ago, continue to strongly shape
and control watershed processes and condition. Both large- and small-scale
disturbances have been an integral part of the watershed's evolution, and the
aquatic and terrestrial community has adapted to this disturbance regime. The
landscape has evolved over millions of years, and through that time it has
experienced catastrophic change and, in all probability, long intervening periods
of relative stability.
Flood events of magnitude approximating the estimated 100-year recurrence
event occurred in 1964 and 1996 (Table G 1 ). These flood events, and the
geomorphic processes they triggered, provide a glimpse into the nature and
magnitude of mass wasting, erosion and channel modification that could be
expected in the undisturbed watershed. Post-flood studies underway at sites in
other locations such as the HJ Andrews suggest that significant erosion and
sediment delivery can be expected to occur during very large storms, even in the
undisturbed landscape. It is important to recognize that mass soil movement is
the main process that has sculpted the analysis area, particularly the steeper
tributary basins. This process can be expected to continue in the future, and it
will result in periods when landsliding is occasionally widespread causing drastic
changes in riparian and aquatic ecosystems.
Table G1. Flood events of McKenzie River tributaries (from Blue River Watershed Analysis 1997)

1

Year of Flood

Recurrence Interval -South
1
Fork McKenzie

Recurrence Interval - Lower
BlueRiv~

December, 1945

25 years

Unknown

January, 1953

8 years

Unknown

December, 1955

16 years

Unknown

December, 1964

130 years

100 years

January, 1965

Unknown

12 years

January, 1971

15 years

Unknown

January, 1972

Unknown

8 years

December, 1977

Unknown

8 years

February, 1986

8 year

4.5 years

February, 1996

Unknown

Similar to 1964

USGS gauging station, near Cougar Dam

2

USGS gagging station Blue River below Tidbits Creek
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The watershed response to episodic events is controlled by the magnitude of the
disturbance event and the time between successive events. For example, when
a hillslope fails by landsliding, the most unstable materials are transported down
slope or downstream. They may come to rest on the hillslope or in a stream
channel. The origination site of the slope failure is now more stable than before,
but soil forming processes and geomorphic processes gradually begin to render
the slope unstable. As soils develop through time on the landslide scar, and as
hillslope creep and surface erosion processes gradually moves sediment from
upland areas onto these steep swales and hillslopes, the sensitivity of the
hillside to a large landslide triggering event will gradually increase.
Thus, when a large triggering disturbance event occurs in a watershed, the most
susceptible sites are likely to fail. These sites are often located at, or associated
with, steep zero order basins, inner gorge slopes, slope-breaks, zones of
weathered bedrock, fault zones and zones of emergent groundwater on steep
slopes. Subsequent events that occur close in time will trigger fewer and smaller
hillslope responses. Large events separated by long-time intervals are each
likely to generate more substantial geomorphic change. Large events
separated by short-time intervals will produce less change but may keep the
aquatic ecosystem in a continually degraded, under productive state.
Other large-scale disturbances have affected the watershed. The terrain has
experienced glacial, near-glacial, and peri-glacial conditions and this influence
persists in the main valley bottoms of the McKenzie River and Quartz Creek.
Other flood generated impacts, such as terrace and flood plain formation,
riparian removal, alluvial fan development, and severe channel erosion, are
natural watershed effects that can be expected to occur in the future.
Large wildfires have denuded portions of the watershed. Historic fire
suppression has probably reduced the short-term risk of a stand-replacing fire.
Studies from nearby watersheds indicate the large stand-replacing fires occurred
rarely, perhaps only every 300 years (P. Weisberg pers. comm., Connelly and
Kertis 1992). The return interval for large fires are now considered to be over
500 years (Teensma 1987) making wildfire now a less important geomorphic
process. However, uncontrolled wildfire in other forests of the western United
States over the last decade shows that it is possible to achieve complete bums,
and intensities can even be greater than under natural conditions due to
decades of fire suppression. Thus, it is possible that wild fire will strip the
watershed vegetation at some time in the future and expose the underlying soil
mantle to dramatically increased rates of mass movement, surface erosion and
sediment delivery.
Major events that reset the geomorphic and aquatic system would have been
separated by relatively long periods of recovery lasting from decades to several
centuries. Sedimentation rates from landslides and erosion would rapidly
diminish as vegetation recovers on both the exposed source areas and the

Quartz Creek and Minor Tributaries Watershed Analysis

27

depositional zones. Channel structure, riparian and aquatic function, and
species populations would also recover as organic debris and sediment is
accumulated and complex habitat is developed.
This process of episodic disturbance, and intervening recovery, is the
background in which species have adapted over long periods of time. It works
as long as: 1) the disturbance is not excessive compared to the survival needs
of the species; 2) disturbance is a relatively short-term phenomenon, compared
to habitat recovery; and 3) there are adjacent or nearby populations in relatively
undisturbed ecosystems that can migrate and repopulate the recovered habitat.
In the undisturbed landscape of western Cascades, this pattern of watershed
and ecosystem disturbance and recovery was randomly distributed through time
and space, creating watersheds across the landscape in different stages of
recovery and productivity._
Terrain analysis

The earliest complete set of aerial photos reviewed for this analysis are from
1959. At that time, there were 11 clear-cut units in the upper Quartz Creek
watershed (USFS O\Nilership) covering approximately two square miles of land.
A significant core road network had already been constructed in lower, middle,
and upper hillslope positions. Private lands in the lower and middle watershed
had already been significantly modified by timber harvest and road construction.
Another 11 harvest units, and most of the presently existing road network, had
already been completed in the Mill Creek block. Only the Elk Creek watershed
remained relatively uncut by 1959
Although 1959 cannot be used as a reference condition, there were still large
areas of the analysis area that had not yet been entered. Viewing the relatively
unbroken canopy of these areas in the 1959 photos does little to portray the
range and potential magnitude of erosional processes that are likely to have
occurred. Aerial photos present one view of the watershed, but this view is
limited, and using a "point-in-time" to represent reference conditions is also
problematic.
Pre-European settlement conditions can better be inferred by quantitative slope
modeling, studies from other nearby watersheds, and interpretation of present
day topography and landforms. Physical observations of terrain as well as field
observations of recent flood damage and storm impacts suggest that debris
sliding and mass movement processes are an important sediment production
mechanism in most of analysis area. Post-storm aerial reconnaissance of the
Oregon Cascades, including both Quartz Creek and its adjacent watersheds
(Pacific Watershed Associates 1996) noted a number of landslides triggered by
the February 1996 storm event. Similarly, studies from the nearby HJ Andrews
Experimental Forest have identified landsliding as the most significant sediment
production mechanism in the region.
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To identify which portions of the landscape are most susceptible to mass
movement, slope maps were prepared for the entire watershed analysis area
(Maps 6a-6d). These four maps outline areas of steep, dissected terrain
throughout the watershed analysis area. The land within the watershed analysis
area was first divided into seven discrete mapping units or "blocks," based on
geographic location and general topographic characteristics. The land blocks
are referred to as:
1.
2.
3.
4.
5.
6.
7.

Upper Quartz Creek
Deathball Mountain - Thors Hammer
Ennis Creek
Mt Hagan- Doris Creek
Elk- Cone Creek
Lookout Ridge
Mill Creek - Castle Rock

Map6a
Map6b
Map6c
Map6c
Map6c
Map6b
Map6d

The terrain analysis consisted of several elements, but focused on the
identification of slopes exceeding 65 % gradient. These are areas where mass
wasting processes are most likely to be initiated. Along stream channels, these
slopes are known as inner gorge slopes. The steep slopes were then divided
into areas that were most likely and least likely to cause sediment delivery to the
stream channel network, either through direct landsliding or through debris
torrenting processes. Steep slopes were divided into those marked "i", potential
initiation sites, and those marked "u", upland sites on the map. Initiation sites
were those that displayed relatively continuous steep slopes indicating they
could deliver sediment to the stream channel system. Upland sites were equally
as steep, but the probability of sediment delivery to a channel was minimal.
These upland sites are generally separated from the stream network by broad
benches or low gradient areas which would effectively eliminate the possibility of
sediment delivery, or they may represent rock falls and talus slopes beneath
outcrops of resistant bedrock typically found around the basin's upland margins.
Upper Quartz Creek Block. This block can be divided into several
topographically distinct units (Map 6a). Steep slopes constitute only 36% of the
block (Table G2) but sub-watersheds within this block display distinctly different
surface morphologies, and these have been further subdivided based on slope
gradient (Tables G2-G5). Map 6a depicts the classification of upper Quartz
Creek watershed areas according to slope gradient and the potential for
sediment delivery from areas that fail by mass wasting processes.
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Table G2. Distribution and frequency of steep slopes in the upper Quartz Creek block, Quartz Creek
watershed analysis area
Upper Quartz
"u" - Steep slopes;
"I" - Possible landslide
Total area in
Creek subdelivery unlikely (slopes>
initiation sites with delivery
steep slopes
watershed
65%)
(slopes > 65%)
(>65%)
areas
(acres)
(acres)
(acres)
Upper western
231
195
36
Western
104
1,806
1,910
Upper eastern
235
235
0
Eastern
1,165
194
971
Total
3,541
728
2,813
7%
%of total
28%
36%

Most of the far upper basin consists of relatively gentle uplands with a limited
number of steep slopes typically confined to bedrock exposures and adjacent
talus slopes (Table G3). This area is conveniently contained on the Sardine
Buttes topographic quadrangle. Only 18% of this 2,588 acre upper watershed
area is classified as having steep slopes and 98% of the steep slopes are not
considered as having the potential to develop debris torrents or debris landslides
that could enter stream channels.
Table G3. Distribution and frequency of steep slopes in the upper Quartz Creek (area contained on
Sardine Butte USGS topographic quadrangle)
Area (acres)
% of all steep slopes
Slope category
%of total
Steep (>65%)
100%
466
18%
U (steep, no delivery)
18%
98%
455
2%
I (steep, potentialdelivery)
11
<1%
Moderate & gentle ( <65%)
2,122
82%
Total Acreage
2,588
100%

-

Indian Creek, the largest of the upper Quartz Creek tributaries on USFS lands,
contains some of these upper hillslope areas, but in its middle and lower
reaches it becomes more deeply dissected. Approximately 35% of the 2,952acre Indian Creek watershed is composed of steep slopes. Nearly 60% of these
steep slopes were classified as having the potential to develop debris torrents
(based of the presence of steep stream channels or swales) or debris slides that
could deliver sediment to streams (Table G4).
Table G4. Distribution and frequency of steep slopes in the Indian Creek sub-watershed,· Quartz Creek
% of all steep slopes
Area (acres)
%of total
Slope category
35%
100%
Steep (>65%)
1,038
15%
429
41%
U (steep, no delivery)
21%
59%
609
I (steep, potential delivery)
65%
1,914
Moderate & gentle (<65%)
2,952
100%
Total Acreage

-

Lytle Creek is a steep, 676-acre tributary that enters the main stem of Quartz
Creek on the east bank (Map 6 a). Nearly 50% of the slopes were classified as
exceeding 65% gradient, and virtually all the steep slopes appear to have the
potential for mass wasting which could directly enter the channel or torrent from
steep swales do\M"I to the junction with Quartz Creek (Table G5).
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Table G5. Distribution and frequency_ of steep slopes in the Lytle Creek sub-watershed, Quartz Creek
Slope category
Area (acres)
%of total
% of all steep slopes
Steep (>65%)
100%
48%
327
0%
0%
U (steep, no delivery)
0
I (steep, potential Delivery)
48%
100%
327
Moderate & gentle ( <65%)
349
52%
Total Acreage
676
100%
-

West of the main stem of Quartz Creek several small watersheds have their
headwaters on USFS lands and then drain across private timber company lands
before entering Quartz Creek downstream from federal lands. These tributaries
form the steep headwaters to Fawn Creek. Approximately 62% of the 660
acres on federal lands in these headwaters areas are comprised of lands
steeper than 65 %, and virtually all of these steep slopes were judged to have
the potential for downstream sediment delivery (Table G6).
Table G6. Distribution and frequency of steep slopes in the Fawn Creek tributaries of Upper Quartz
Creek
% of all steep slopes
Slope category
Area (acres)
%of total
100%
Steep (>65%)
62%
412
0%
0%
U (steep, no delivery)
0
100%
I (steep, potential delivery)
412
62%
38%
Moderate & gentle ( <65%)
251
Total Acreage
663
100%

-

(

Death ball Mountain - Thors Hammer Block. This block is located in the lower,
eastern portion of the Quartz Creek watershed (Map 6b). Some area of the
block drain east to the South Fork McKenzie River basin and, although shown
on Map 6b, are not included in the data analysis. The topography in this land
block is generally steep and dissected. There are two distinct radial drainage
patterns flowing in all compass directions from the peaks of Deathball Mountain
at elevation 4,600 feet and from Thors Hammer at elevation 3,000 feet down to
main channel of lower Quartz Creek at 1,000 feet elevation.

Topographic analysis reveals that over 60% of the land base in this 5,330-acre
block is composed of slopes steeper that 65 %, and that 88 % of these steep
slopes have the potential for both sediment production and delivery into to steep
channel sideslopes or swales that could torrent to lower elevation areas (Table
G7). Although the headwaters of these steep upland channels are within the
National Forest, their lower reaches flow through private timber company land.

(

Table G7. Distribution and frequency of steep slopes in the DeathbaU Mountain- Thors Hammer
Blocks lower eastern Quartz Creek watershed McKenzie River
%of total
%of all steep
Area (acres)
Slope category
slopes
61%
100%
3,266
Steep (>65%)
7%
12%
379
U (steep, no delivery)
54%
88%
2,887
I (steep, potential delivery)
39%
2,064
Moderate & gentle (<65%)
5,330
100%
Total Acreage

-
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Ennis Creek Block. This block consists of 1,984 acres of ridge top and
hillslopes in the lower, western portion of the Quartz Creek watershed. Roughly
one-third of the block drains west to Ennis Creek , a direct tributary to the
McKenzie located downstream from Quartz Creek, one-third drains east to lower
Quartz Creek ,and one-third flows north directly to the McKenzie River (Map 6c).
Terrain analysis indicates that approximately 54% of the Ennis Block is
comprised of steep hillslopes (Table GB). Of the steep slopes, 95% were
judged to have the potential to delivery sediment to a stream either through
debris sliding or torrenting. Deep channel incision on the north- and east-facing
slopes suggests that many of these channels have been sculpted by mass
wasting and torrenting processes.
Table GB. Distribution and frequef\cy of steep slopes in the Ennis Block, lower western Quartz Creek
watershed, McKenzie River
Slope category
Area (acres)
%of total
% of all steep slopes
Steep (>65%)
54%
100%
1,075
U (steep, no delivery)
49
2%
5%
I (steep, potential Delivery)
95%
1,026
52%
Moderate & gentle ( <65%)
46%
909
Total Acreage
1,984
100%

-

Mt Hagan - Doris Creek Block. This block actually consists of three units
which includes the 495-acre Mt Hagan area and two isolated 40-acre blocks
located just upstream from Finn Rock (Map 6c). All the units are located on the
north side of the McKenzie River with a south- and southeast-facing exposure.
The terrain consists of low- and moderate-gradient ridge top areas separated by
very steep hillslope areas which lead to deeply incised swales and small stream
channels that drain to the McKenzie River.
Visually, the hillslope channels appear to be dominated by debris torrenting
processes that have intermittently scoured the colluvial debris from steep
bedrock lined channels in the upper hillslope channels. These channels then
discharge debris onto the terraces along the McKenzie River and produce
alluvial fans where the tributary valleys become unconfined and channel
gradients diminish. Just over 70 % of the land base in this block is composed of
steep slopes. 55 % of the steep slopes have the potential for sediment delivery
(Table G9). The steep slopes with no expected delivery are in the upper
hillslope positions and they terminate in a broad bench that parallels the
McKenzie River at an elevation of about 1,000 feet above the river. This is
probably either a bedrock bench or a remnant strath terrace.
Table G9. Distribution and frequency of steep slopes in the Mt Hagan- Doris Creek Blocks, Minor
watersheds (McKenzie River slopes)
Slope category
Area (acres)
Pet of total
Pet of all steep slopes
71%
Steep (>65%)
408
100%
U (steep, no delivery)
31%
44%
178
40%
I (steep, potential delivery)
230
56%
Moderate & gentle ( <65%)
167
29%
575
100%
Total Acreage
-
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Elk Creek - Cone Creek Block. This block is one of the steepest and least
disturbed watersheds in the analysis area. It consists of 3,465 acres of very
steep forested slopes with deeply incised drainages separated by long, narrow
ridges (Map 6c). Approximately 64 % of the slopes in these watershed areas
are classified as steep. Over 90 % of these steep slopes are continuously steep
to the basal stream channels (Table G10). Although the three main channel
systems are deeply incised into the landscape (Map 6c), the side slopes which
drain into these channels are typically long and uniform with only moderate
incision of small, steep feeder channels and swales. The long planar slopes
between these swales suggests these hillslopes may be more controlled by soil
creep and surface erosion than by debris torrenting. Intermediate hillslope
benches, suggestive of slumping and ancient or recent landsliding, are not as
common in this block as in other blocks.

a

Table G10. Distribution and frequency steep slopes in the Elk- Cone Creek Blocks, Minor
watersheds (McKenzie River slopes)
Slope category
Area (acres)
% of all steep slopes
%of total
100%
Steep (>65%)
2,226
64%
6%
131
4%
U (steep, no delivery)
94%
I (steep, potential delivery)
60%
2,095
Moderate & gentle (<65%)
1,239
36%
Total Acreage
3,465
100%
-

-

Lookout Ridge Block. This block is located on the north side of the McKenzie
River valley just east of the town of Blue River. It is a relatively long, narrow strip
of land extending from the McKenzie River up to the ridge separating the
McKenzie from the Blue River drainage (Map 6b ). It contains some of the lowest
McKenzie River valley glacial features, where valley glaciers actually breached
the ridge crest between the two drainages at Saddle Dam.
In general, slopes in the Lookout Ridge block are not as steep as those in the
blocks of Quartz Creek or in downstream areas. Only 33% of the hillslopes in
the 3,465-acre block are classified as steep and over half of the steep slopes
have been classified as uupland" slopes with minimal potential for sediment
delivery to a stream channel (Table G11 ). The slopes with the greatest potential
for sediment delivery are those immediately adjacent to the McKenzie River, but
these are relatively undissected and do not exhibit numerous signs of recent
landsliding or torrenting.
Table G11. Distribution and frequency of steep slopes in the Lookout Ridge Block, Minor watersheds
(McKenzie River slopes)
Area (acres)
% of all steep slopes
%of total
Slope category
100%
492
32%
Steep (>65%)
18%
55%
269
U (steep, no delivery)
15%
45%
I (steep, potential delivery)
223
68%
1,030
Moderate & gentle ( <65%)
1,522
100%
Total Acreage

-
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Mill Creek - Castle Rock Block: This block consists of hillslopes on both the
south side (Castle Rock) and north side (Mill Creek) of the McKenzie River (Map
6d). In spite of the fact that slopes immediately below Castle Rock are
extremely steep, average slope gradients in the block are significantly lower than
in the other blocks. In addition, stream channels drain onto wide sections of the
McKenzie River terrace and flood plain before entering the river. This allows for
some filtering and deposition of sediment that may be generated by upland
hillslope processes. Debris torrents that extend from steep upslope areas and
travel to the McKenzie are very unlikely.
Tables G12 and G13 itemize the land base and slope classification for the Mill
Creek - Castle Rock land block (they are report here in separate tables).
Excluding the flat, broad McKenzie River valley, these contributing watershed
areas total just over 4~000 acres. In total, steep slopes account for less than 20
%of the watershed areas. Only 12% of the Castle Rock hillslopes are steep,
and these are almost exclusively confined to the upper elevations below Castle
Rock peak. None of these slopes are expected to deliver sediment directly to
the McKenzie through mass wasting processes.
On the north side of the river valley, the Mill Creek sub-block drains the slopes
from Lookout Ridge to the McKenzie River. The western 2/3 of the area
contains unusually low-gradient hillslopes. Isolated steep slopes exist primarily
along the ridge crest and along a single long, narrow bench on the valley
margin. These areas have likely been modified by past valley glacial activity and
broad, hillslope-slumping processes. The eastern 1/3 of the Mill Creek subblock is drained by a deeply incised, unnamed stream channel and contains
most of the steep slopes in the unit. Those slopes immediately adjacent the
channel were identified as the most likely locations for debris sliding that could
enter the stream and be transported to downstream areas. Overall, the Mill
Creek sub-block contained only 20 % of its areas in steep slopes, and 60 % of
these potential landslide initiation sites are not expected to affect adjacent or
downslope stream channels.
Table G12 Distribution and freQuency of steep slopes in the Mill Creek Block1McKenzie River slopes)
Slope category
Area (acres)
%of total
% of all steep slo~s
Steep {>65%)
20%
100%
568
U (steep, no delivery)
12%
60%
341
I (steep, potential delivery)
8%
40%
227
80%
Moderate & gentle ( <65%)
2,347
Total Acreage
2,915
100%

-

-

Table G13. Distribution and freQuency of steep slopes in the Castle Rock Block (McKenzie River slopes)
Area (acres)
%of total
Slope category
% of all stee_R slo~s
Steep (>65%)
12%
100%
142
U (steep, no delivery)
12%
100%
142
I (steep, potential delivery)
0%
0
0
88%
Moderate & gentle ( <65%)
1,025
Total Acreage
1,167
100%

-
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Debris torrent channels
Land blocks in the Quartz Creek watershed and in the western half of the Minor
watershed area show evidence of being modified repeatedly by debris
landsliding and debris torrenting. Steep, deeply incised swales and small
stream channels have dissected the hillslopes draining these areas. These
channels have probably developed over several thousands of years by repeated
mass wasting events.
The location, frequency and density of possible debris torrent channels were
plotted on the slope maps (Maps 6a- 6d). Dots have been used to designate
those steep channels and channel reaches where it appears that debris torrents
have been active or where slope gradients of the channels are sufficiently steep
to allow a debris landslide to propagate downstream as a torrent. These
channel segments would be debris torrent source areas. Not all channels have
continuous marking. Thus, if channel gradients diminish and they do not appear
to be steep enough to allow for debris torrent initiation, the channel segment is
not marked.

(

Table G14 summarizes the data from all the land blocks and sub-blocks that
have been described above. Approximately 42 mi 2 of terrain are included in the
analysis. Just under 80 miles of potential torrent channel was measured from
the maps, for an average torrent channel density of 1.9 mi/mi 2 . The steeper
more deeply incised drainages consistently showed densities from 2.0 to 3.0
mi/mi 2 , while the more gentle blocks had torrent channel densities between 0.2
and 0.5 mi/mi 2 . The sub-watersheds with the highest torrent channel densities
were Lytle Creek at 3.5 mi/mi 2 , and Fawn Creek at over 4.5 mi/mi 2 , both in the
upper Quartz Creek block.
Table G14. Length and density of mapped potential torrent source channels, Quartz Creek and Minor
watershed analysis area
Block Area
Potential torrent source
Potential torrent
2
(mi )
Designated land block
channel length (miles)
channelden~~imuml~
Upper Quartz Creek
15.5
2.3
34.9
8.3
2.3
Deathball Mtn - Thors
18.9
3.1
8.1
2.6
Ennis Blocks
0.9
3.0
Mt Hagan - Doris Block
2.7
5.4
11.7
Elk- Cone Creek Block
2.2
2.4
0.7
0.3
Lookout Ridge
4.6
2.3
0.5
Mill Creek Block
1.8
0.3
0.2
Castle Rock Block
42.0
79.6
1.9
Total

(

Volumetrically, mass soil movement appears to represent the single most
significant contributor to watershed erosion and sediment delivery. Debris
torrents and stream side debris slides have a high likelihood of delivering both
sediment and large organic debris to high-order stream channels, where it
becomes an integral and necessary component of aquatic habitat for a variety of
species. This process is perhaps the most important geomorphic process
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regulating ecosystem function within the large-scale fluvial systems, such as
Quartz Creek. The contribution of large organic debris to the aquatic system may
be as important as the delivery of sediment. Organic debris can be delivered by
several mechanisms, including debris slides, debris torrents, bank erosion and
direct toppling from the riparian zone.
Sediment sources
Although no sediment source inventory, sediment budget, or comparable
investigation has been completed for either Quartz Creek or the Minor
Tributaries watersheds, extensive long-term analysis of erosion and
sedimentation processes has been the focus in the nearby HJ Andrews
Experimental Forest. Information from this site, as well as existing soil mapping
data and field observations of the analysis area, provides some insight into the
likely importance of various sediment production mechanisms.
Soils mapping data were used to portray the inherent natural stability of various
portions of the landscape (Map 7). The stability rating is based on the relative
stability of the soil mapping units and includes mass soil movement by slumps,
slides and deep seated failures (Legard and Meyer 1973). The classification is
based largely on visible evidence of the frequency of recent and past failures
associated with various soil units as they occur throughout the region.
Table G15 describes the spatial data visible in Map 7. Clearly, soil mapping
data suggests that the great majority of the landscape in the Quartz Creek and
Minor Tributaries watersheds analysis area is stable in the undisturbed state.
Over 75% of the soils are classified as stable or very stable. Those land areas
with potentially the most unstable soils are Mill Creek (46 %) and Castle Rock
(25 % ). These two areas are perhaps the most resilient to the geomorphic
effects of large storms (i.e., debris sliding and debris torrenting) but may exhibit
slump and earthflow processes (see Map 6d). Land blocks and watershed
areas exhibiting soils with the greatest inherent stability include Cane and Coffee
Creek tributaries of the Deathball Mountain block and the Elk - Cone Creek
block (Table G15). Some of the steepest lands are underlain by the most
resistant and stable bedrock units and, in the undisturbed state, this is where
they derive their natural stability. These steep terrain types are relatively stable,
but still prone to shallow-rapid landslide processes during extreme storm events.
Table G15. Natural stability of soils in selected watershed& of the Quartz Creek and Minor
watersheds analysis area (from SRI)
Natural stability rating (acres)
Very
Stable
Moderately stable
Unstable
Total
Watershed
stable
Cane - Coffee Ck.
Wycoff - Sugar Ck
West lower Quartz Ck
Upper Quartz Ck.
Lytle- Indian
Fawn- Buck

14
11
0
241
325
13

2950
997
266
2255
3448
1684

130
360
67
409
413
95

60
0
24
0
21
345

3154
1368
357
2905
4207
2137
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Table G15. Natural stability of soils In selected watersheds of the Quartz Creek and Minor
watersheds analysis area (from SRI}
Natural stability rating (acres)
Very
Total
Stable
Moderately stable
Unstable
Watershed
stable
2786
Elk Ck - Cone Ck
0
0
3282
496
Mill Creek
318
3762
1229
1267
948
1354
Swamp- Castle Rock
239
478
628
9
Total
1161
16093
2026
22526
3246
71%
100%
Percent of total (%)
5%
14%
9%

The soil mapping data classifies 86 % of the upper Quartz Creek watershed as
either very stable or stable. These same relationships were inferred from the
topographic terrain analysis (Table G2) where 19 % of the area was classified as
having moderate or gentle slopes and a general absence of torrent features.

(

This simple analysis, using the soil mapping data, provides a glimpse of possible
watershed processes under reference conditions. But its use is limited because
it relies on regional information and has not been specifically developed or
ground-truthed for the Quartz Creek analysis area. For example, debris slide
origination points are most commonly associated with certain geologic types,
geomorphic locations, topographic positions and slope gradients, as well as soil
characteristics. With a digital elevation model to generate hillslope gradients,
topographic data can be modeled to segregate the landscape into zones of
comparable expected landslide frequency under reference watershed
conditions. Such a model would provide another approximation of the potential
for mass wasting processes.
Clearly, absolute landslide frequencies will vary under a more complicated set of
variables and conditions. As a result, more complicated models can be used to
derive predicted rates of landslide occurrence. However, simple GIS spatial
analysis programs can begin to assist in the process of categorizing the
watershed analysis area into different stability zones, based on a variety of
factors which have been determined, in the field, to be associated with landslide
occurrence. This zonation can then be used to predict the frequency and
location of potential sites of natural slope instability, and to evaluate the
observed effects of past land management practices throughout the watershed
analysis area.
In addition to debris landslides and debris torrent processes, small debris slides
and stream bank failures are also thought to be fairly common mechanisms of
sediment production along tributary channels and along main channels that are
flowing through their own alluvium. Isolated bank failures, typically located on
the outside of meander bends or where large organic debris had deflected flow
against the stream bank, were observed on channels in the Quartz Creek, Elk
Creek and Mill Creek watersheds. In steep boulder bed channels and where
channel banks are lined with boulders or bedrock, stream bank erosion will be
relatively unimportant. Although believed to be relatively common both in the
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managed and reference watershed condition, these small failures probably
contribute a relatively small cumulative volume of sediment to the stream
channel system 1. In an undisturbed riparian setting, they are probably more
important in their function of introducing mature, whole trees to the stream
channel.
Deep-seated landslides, including forested earthflows and block slides, are also
found in the nearby H.J. Andrews Experimental Forest. They occur on gentler
slopes than debris slides, and they form in areas of poor drainage, abundant
near-surface groundwater and deep soils. Deep-seated slides often involve
much larger volumes of material than debris slides, but they occur less
frequently and deliver only a small fraction of their volume to the stream channel
each time they fail or move. Unlike debris slides, they usually do not fail all at
once. Deep-seated landslides were observed to occur locally in the Quartz
Creek analysis area, but there has been no inventory to determine their
frequency or importance in watershed sediment production.
Several other erosion processes can have a significant effect on watershed
erosion rates, and aquatic habitat, during certain conditions. Unlike mass
movement processes, which might occur on 1 % of the landscape during a given
century, the widely dispersed processes of surface erosion, soil creep, root
throw, animal burrowing, and solution transfer, occur on nearly 100 % of the
watershed area. Surface erosion by rilling and sheet wash in the undisturbed
forest is thought to be very low on all but the most severely disturbed sites due
to rapid infiltration and low runoff (Harr 1977, Swanson et. al. 1987). Surface
erosion by dry ravel, raindrop impact and freeze-thaw can be locally important
on steep slopes. Root throw and burrowing can also be effective "soil moving"
processes over long time periods, especially on steep slopes, but they probably
account for relatively low volumes of annual sediment delivery to the stream
system.
Processes that result in slow rates of soil delivery to the steep, high-energy
channels of the analysis area probably have little negative effect on aquatic
habitat. Soil mantle creep and solution processes may be volumetrically more
important than surface erosion, but their influence on, or ability to degrade,
aquatic habitat structure and complexity is probably minimal. Annual rates of
material transfer are generally considered be low and their contribution to total
sediment load represents a subtle component of the sediment budget.
Exposure of large areas of the watershed through wildfire was, in all likelihood,
an episodically important sediment production mechanism. Average recurrence
intervals of 200 years have been reported as typical for central western Cascade
1

The exception may be in the Mill Creek area, where relatively gentle topography
appears to have resulted in lower rates of debris sliding. Here, small stream side landslides may
be a more important component of the overall sediment budget.
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Mountain forests (Swanson 1981 ). Such fires would have increased the
susceptibility of the landscape to mass soil movement and dramatically raised
short-term surface erosion rates. The greater the erodibilty of the landscape, the
greater the erosional consequences or response of the watershed would have
been. Swanson (1981) has estimated a five-fold increase in sediment yield may
occur in steep unstable terrains following intense wildfires, with subsequent
recovery periods of 20 to 30 years.
Soils mapping data can be used to portray the inherent natural erodibility of
various portions of the landscape in the Quartz Creek watershed analysis area
(Map 8). The mapped rating is based on the expected erodibility and soil loss
once vegetation and organic material has been stripped from the surface such
as from landslides or fire. The values range from minor sheet and rill erosion in
the "slight'' category, to large soil losses from numerous small or large gullies or
heavy sheet erosion in the "extreme" classification (Table G16). Such a view
qualitatively segregates the watershed analysis area into zones of relative
erodibility and watershed response to soil exposing events such as wildfire and
widespread landsliding.

(

Table G16. Surface erosion potential of disturbed soils in selected watersheds of the Quartz
Creek and Minor Tributaries watersheds (from SRI).
Soil erosion potential ratin_gjacres)
Moderate
Slight
Total
Low
Moderate
Extreme
Watershed
to extreme
Cane - Coffee
3089
14
0
52
216
2807
Wycoff- Sugar
1352
8
0
93
921
330
West lower Quartz
357
0
24
0
333
0
Upper Quartz
216
0
2186
2898
426
70
Lytle- Indian
262
0
471
3126
4190
331
Fawn -Buck
0
0
446
1501
2132
185
Elk Ck- Cone Ck
0
0
3128
3272
15
129
Mill Creek
0
0
2804
434
524
3762
Swamp - Castle Rock
189
1351
6
0
870
286
Total
14715
22403
506
0
5315
1867
100%
Percent of total(%)
0%
66%
2%
24%
8%

In contrast to the natural stability ratings (Table G15), most of the soils exhibit an
extreme or moderate/extreme potential for surface erosion once they are
exposed following disturbance (Table G16). Thus, 74% of the area-over
16,500 acres-are classified as exhibiting significant potential for surface erosion
and only 2 % of the area contains soils with a slight or low erosion potential.
Some watershed areas contain an abundance of extremely erodible soil units.
Over 90 % of the Cane-Coffee Creek sub-watershed on federal land has an
extreme erosion potential, as does over 95% of the Elk-Cone Creek watershed.
In contrast, 75 % of the Mill Creek watershed area contains soils with only a
moderate potential for accelerated surface erosion.
When determining reference conditions, it is important to recognize that the
condition of riparian and aquatic habitat of Quartz Creek and its tributary subbasins has varied through time. The picture of a closed, old-growth canopy
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across the hillsides, together with a mature, closed riparian canopy, as seen in
the earliest aerial photography of the area, depicts a point in time following
relative watershed stability and quiescence. This picture of "steady-state"
processes and continual high quality habitat would have been punctuated by
periods of relatively great upheaval.
Up to the tum of the century, variation in the watershed conditions through time
was largely a function of episodic natural disturbances, including wildfire and
flood. Some events were likely to have been extreme. It is almost certain that
widespread mass wasting during large flood events or following extreme wildfire
incursions would have introduced substantial quantities of sediment and organic
debris to the channel system. High flows and increased sedimentation resulted
in channel changes and the development of new organic structure in the
streams. On occasion, large portions of the riparian zone of high order stream
channels would have been swept clean.
Recovery would have been an incremental process. Initially, water temperatures
may have increased in the open riparian zone and sedimentation may have
reduced the quality of aquatic habitat. In the years succeeding the flood,
increased mass wasting from stream side areas and erosion of bare landslide
scars would have maintained relatively elevated levels of annual sedimentation.
Debris jams would have enlarged or sealed with fine material. Over time,
sediment storage and pool development near organic debris would begin to add
complexity to the aquatic habitat.
During the lengthy intervening periods of stability, riparian areas would have
matured and eventually have been dominated by large conifers. The riparian
forest would have provided shade and cool water temperatures. Channel
structure would have been controlled by the occasional introduction of individual
pieces of large woody debris from the riparian zone, or the localized entry of
pulses of sediment and woody debris from isolated debris torrents originating
from the upland areas during moderate storm events.
Although no studies have been performed, the geomorphic evidence of
prehistoric floods and sedimentation events, as described above, is exposed in a
number of locations in the Quartz Creek analysis area. For example, high flood
plains and overflow channels attest to the occurrence of past flood events
exceeding those of historical times. The junctions of many tributary watersheds
show substantial alluvial fan development and/or hummocky debris torrent
deposits suggestive of multiple episodes of sedimentation. It is unknown when,
or over what time frame, these deposits accumulated but their presence
indicates past episodes of flooding, mass movement and sedimentation as great
or greater than those of historical events. Likewise, without further study, it is
not possible to determine if these sedimentation events occurred concurrently in
many different tributaries, or were isolated in time and space from each other.
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In summary, little direct, quantitative information exists regarding historic
conditions that have been responsible for the evolution of the morphology the
analysis area. It is assumed, based on the existing evidence, that the analysis
area has experienced episodes of moderate and extreme disturbance, both fire
and flooding, followed by extended periods of relative quiescence and recovery.
Aquatic and riparian function, and the species that depend on these conditions,
have evolved and thrived under these conditions. What is not known is the
relative magnitude of these disturbances, their timing or frequency of
occurrence, and the extent to which such events produced temporally
synchronous watershed response such as widespread landslides throughout the
watershed, as opposed to locally isolated tributary or main stem landslides and
sediment input.

Current Conditions ·
The current condition of the Quartz Creek analysis area is a result of a complex
mixture of both natural disturbance events and land management activities.
Erosional patterns in the managed watershed areas have changed significantly
from the erosional model developed to describe pre-European reference
conditions. Yet, much of the watershed processes that occur under reference
conditions apply to the current condition of the watershed. All geomorphic
processes, although modified in frequency and magnitude by recent land and
resource management practices, are still operative.

(
Land management and sediment production
Land management in the Quartz Creek analysis area has generally consisted of
timber harvesting and road construction in the wildland portions of the
watershed, and highway construction, residential development and limited
commercial development primarily within the McKenzie River corridor.
Development along the terraces and flood plains of the McKenzie River,
especially early road construction and road maintenance activities, has locally
resulted in increased bank erosion and the introduction of sediment into the river
system. Volumetrically, it is unlikely that this amount of sediment has had a
serious, long-term negative impact on channel processes. More important than
increased erosion, from view of the aquatic ecosystem, has been the permanent
removal of portions of the riparian corridors and the terrestrial and aquatic
habitat it once contained, as well as the permanent loss of a source of large
woody debris.

Road-related erosion. Map 9 depicts the road network that currently exists
within the Quartz Creek watershed analysis area. Roads within private lands,
including an extensive network of logging roads in the middle Quartz Creek
watershed, have generally been omitted. Road densities in the upper Quartz
Creek watershed average about 4.5 milmi 2 , moderately high compared to Forest
Service lands elsewhere. Road densities are somewhat lower in the Mill Creek
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area-about 3 mi/mi 2 -and even lower in the relatively undisturbed Elk Creek
watershed-about 1.5 mi/mi 2 .
Based on data in the Soil Resource Inventory (Legard and Meyer 1973) soil
units within the analysis area were categorized in several ways to illustrate the
changes in sediment production which have occurred, or are likely to occur, in
response to various land management practices. For example, Map 8 portrays
soil units according to their relative potential for surface erosion when disturbed.
This would indicate the erodibility of the soils when disturbed by any process,
including landsliding, burning, harvesting and road construction.
The surface erosion potential map (Map 8) does not portray actual sediment
production, but the potential for erosion from sites that are disturbed. Thus,
although much of the Elk Creek watershed exhibits an extreme potential for
surface erosion, the minimal amount of human disturbance in that watershed
has limited accelerated sediment production.
In contrast, the upper Quartz Creek watershed also exhibits considerable terrain
in the extreme erosion potential category, and substantial harvesting and road
construction would indicate that past surface erosion in this area is likely to have
been significantly increased over pre-disturbance conditions. Most present-day
surface erosion in these areas likely originates from the road surface and
adjacent exposed cutbanks and ditches.
Finally, much of the McKenzie River corridor and the Mill Creek area is underlain
by soils which exhibit only a moderate potential for surface erosion when
disturbed. Although there has been considerable road construction and
harvesting in this area, unit surface erosion rates are assumed to have
increased to a lesser degree than in the Quartz Creek watershed. Field
observations suggest these general conclusions are valid.
Road construction accelerates sediment production in several ways. Soils
exposed during and following construction activities are prone to increased rates
surface erosion, especially as compared to surface erosion rates within an
undisturbed, vegetated forest (Table G17). Soils in the Cane and Coffee Creek
basins, and in the Elk and Cone Creek watersheds, exhibit comparatively high
susceptibility to road fill surface erosion.
Table G17. Predicted surface erosion potential of exposed sideca&t and road fill materials in
selected watersheds of the analysis area (SRI).
Surface erosion potential of sidecast and road fill materials (acres)
Watershed
Low
Moderate
Moderate to high
Total
High
Cane - Coffee
Wycoff- Sugar
West lower Quartz
Lytle -Indian
Fawn- Buck
Elk Ck- Cone Ck

143
281
0
469
20
9

79
59
0
887
178
131

2807
921
290
2565
1846
2646

60
90
67
270
88
487

3089
1351
357
4191
2132
3273
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Table G17. Predicted surface erosion potential of exposed sidecast and road fill materials in
selected watersheds of the analysis area (SRI).
Surface erosion potential of sidecast and road fill materials (acres)
Watershed
Low
Moderate
Moderate to high
High
Total
Mill Creek
Swamp - Castle Rock
Total
Percent of total (%)

322
239
1732
8%

430
286
2112
9%

1472
818
15551
69%

1538
9
3010
13%

3762
1352
22405
100%

Loose sidecast on steep slopes is also susceptible to mass movement
processes, particularly where construction has occurred on steep stream-side
slopes without employing end-hauling techniques to remove spoil materials
(Table G18). Based on their physical characteristics, some soils are more prone
to these processes than are others. Map 10 depicts the susceptibility of sidecast
soils to mass wasting processes.

(

Table G18. Failure susceptibility of road fill and sldecast materials in selected watersheds of the
Quartz Creek and Minor watersheds analysis area (from SRI)
Road fill failure j:)OtentiaiJacres)
Moderate
LowLowTotal
Low
Moderate
High
Watershed
moderate
high
to high
737
92
Cane - Coffee
269
72
0
130
174
1369
Wycoff- Sugar
11
839
60
173
16
270
357
West lower
0
266
24
67
0
0
2905
Upper Quartz
287
2106
377
25
102
8
4207
1080
270
2676
144
21
Lytle -Indian
16
2138
Fawn -Buck
13
1391
371
345
11
7
3282
125
5
77
Elk Ck - Cone Ck
97
2969
9
3763
948
Mill Creek
423
1610
133
645
4
6340
370
Swamp-Castle Rock
1333
3376
482
151
628
25098
2509
3364
8143
6345
723
Total
4014
100%
3%
10%
Percent of total(%)
13%
32%
16%
25%

The distribution of soils that are "sensitive" to these road construction activities
reveals that road construction has at least a moderate likelihood of increasing, or
having increased, sediment production for large portions (93 %) of the
watershed analysis area. On average, soil materials display a wide range of
stability ratings for road sidecast construction. Potentially negative effects can
often be avoided or mitigated by employing special construction techniques in
areas \Nhere sidecast would otherwise be placed on steep or potentially unstable
hillslopes near streams. Fortunately, some of the most sensitive sites (e.g., the
Elk Creek and Cone Creek watersheds) have experienced very limited road
construction. The risks are uniformly high for road fill failures in this area. Over
90 % of soils in the Elk Creek - Cone Creek land block display an extreme
susceptibility for road fill and sidecast failures.
Field reconnaissance suggests that road construction has indeed been locally
important in increasing sediment production to tributary streams in Quartz Creek
through both fill failure and surface erosion of side cast materials. The
magnitude of this increase is unknown. However, both processes (mass wasting
and surface erosion of road fill materials) are assumed to deliver sediment to
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stream channels and to adversely affect aquatic resources (Legard and Meyer,
1973).
The final indicator of accelerated surface erosion selected from the SRI
database is the "silt and clay sediment yield potential." This indicator suggests
"the potential for sedimentation and pollution from silt and clay particles carried
in suspension following timber harvest, road construction, or other activities.
This is a measure of the silt and clay content and texture of the soils, and
suggests the potential for increased turbidity and resultant damage that fine
sediment can cause to fish and fish habitat.
Map 11 shows that much of the Quartz Creek watershed is susceptible to the
production of fine sediment pollution from human disturbances. Soils
susceptible to fine sediment production as especially prevalent in the Cane and
Coffee Creek watersheds, the Fawn and Buck Creek watersheds, and in the
upper Quartz Creek watershed (Table G19). Chronic production and delivery of
fine sediment to the stream system is an important management-related
sediment source that should be evaluated through road inventories and
assessments, primarily because of the known fisheries values in Quartz Creek
and in downstream areas.
Table G19. Potential yield of fine sediment from land use activities in selected watersheds of
the Quartz Creek and Minor watersheds analysis area (from SRI)
Fine sediment yield potential (acres)
Watershed
LowModerateTotal
Low
Moderate
High
Moderate
High
3089
Cane - Coffee
157
0
0
166
2766
1352
Wycoff - Sugar
334
35
0
66
917
329
West lower Quartz
0
67
262
0
0
2898
Upper Quartz
79
95
2708
0
16
4190
Lytle- Indian
263
582
0
249
3096
2132
0
Fawn- Buck
20
6
1928
178
3272
9
483
Elk Ck - Cone Ck
2569
207
4
3762
Mill Creek
322
0
238
705
2497
1351
0
Swamp- Castle Rock
248
174
643
286
22375
550
Total
1432
3961
1873
14559
100%
6%
18%
65%
8%
2%
Percent of total(%)

Fine sediment production from road ditches and road surface runoff is a
common and chronic problem in heavily managed, forested watersheds (Reid,
1981; Wemple, 1994). The magnitude of the problem is dependent on road
density, the level of connection between the road drainage and the stream
system, the level of use of the road (especially for commercial traffic), road
maintenance practices (grading and spoil disposal}, and a variety of site factors
(road slope, soil characteristics).
Field observations in Quartz Creek suggest that this source of sediment
production is still locally important in portions of the basin where roads and
surface drainage systems are fairly old and have not yet been upgraded. Some
newer roads, or rebuilt roads, are outsloped to disperse runoff. Other, old roads
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including portions of the 2816 Road where it climbs fairly steeply in upper
portions of Quartz Creek, were observed to still retain long lengths of active
ditch.
Clearly, these sources of fine sediment are part of the "current conditions" in the
analysis area and they continue to contribute to increased levels of chronic
sediment production. Until inventories are completed to evaluate the magnitude
of the problem, and maintenance and reconstruction efforts are undertaken to
"disconnect" the road surface and ditches from the stream network through
outsloping and the installation of rolling dips and ditch relief culverts, roadrelated fine sediment will continue to be produced and delivered to streams in
the Quartz Creek analysis area.
Roads also contribute increased levels of fluvial sediment production during
flood events. When culverts plug or their capacity is exceeded, stream crossing
fills will either partially or completely wash out or stream flow will be diverted
down the road and across adjacent hill slopes. Washouts are most likely to occur
where culverts are undersized or prone to plugging and the soil materials in the
fill are fine grained and erodible. Undersized culverts are most commonly
associated with older roads that were constructed considerably before presentday standards. Many of these crossings have not yet washout out, or they have
been repaired without completely upgrading or "storm-proofing" the drainage
facility. These sites are waiting to fail and deliver eroded sediment to the
channel system.
Stream crossing washouts and fill slope failures are likely to be more common on
abandoned roads and closed roads if the stream crossing fills were not "pulled"
at the time of road abandonment or closure. During our review of selected aerial
photography, approximately four miles of abandoned logging road were
identified in the analysis area (this total does not include short abandoned ridge
spurs once used for yarding but which have little potential for future sediment
production)(Table G20). These roads were constructed prior to 1959 and have
been abandoned for at least two or three decades. Erosion along these old
routes may have already occurred, with little left to prevent or repair.
Table G20 Ust of s-everal abandoned roads in the Quartz Creek watershed analysis area.
Road
location

Constr.
before:

Length
(mi.)

Comment

Millpond off
Highway
126; 100
Spur

1959

1.2

Old logging road climbs along riparian zone and
potentially steep side slopes of small tributary stream from
Millpond to ridge near 101 spur road (Abandoned road
pre-date the 100 road system) (section 22) T16S R4E

1501 Spur

1959

0.7

Old switchback spur road accesses steep slopes below
1501 road about 0.75 miles east of Hwy 15 junction
(section 13) T16S R4E
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Table G20 List of several abandoned rol!ds In the Quartz Creek watershed analysis area.
Road
location

2620 Spur

Constr.
before:

1959

Length
(mi.)

1.9

Comment
Old spur roads through inner gorge and stream side
riparian slopes of lower Cone Creek and its tributary.
Leaves 2620 road near Cone Creek bridge (sections 19 &
20) T165 R4E

Table G21 lists the road construction history, as derived from aerial photo
analysis, for different parts of the Quartz Creek analysis area. It clearly indicates
that much of the road system was constructed decades ago. For example, in
upper Quartz Creek 88 % of the current road network had been built by 1972,
over 25 years ago. Nearly 40 % of the network had been built by 1959 (the date
of the earliest aerial photos we reviewed). Inspection of drainage structures in
this area suggests that some structures have been replaced probably as they
failed, but many of the original culverts are still in place. Visual inspection of
channel characteristics also suggests that some of these structures are
undersized for both the 50- and 100-year design flood. Road construction
histories for Mill Creek are similar, with 81% of the road network having been
built by 1972. Roads in Elk Creek are more recent and less likely to be underdesigned. The main bridge over Cone Creek dates to 1977 and most road
construction likely post-dates bridge installation.
Table G21. Percent of roads constructed before given dates In the analysis area.
Road miles
1959
1967
surveyd
1972
1990
Watershed
Upper Quartz Creek
38
21
12
63
29
56
19
30
Mill Creek
2
23
7
33
2
0
67
Elk Creek
100
43
19
20
18
Total (miles and%)
Road construction history is based on a preliminary analysis of aerial photography from 1959, 1967,
1972, and 1990. Not all roads in the analysis area have been included.

Stream diversions are another potentially significant source of accelerated
sediment production and yield associated with current conditions in most roaded
forests. When a culvert plugs or its capacity is exceeded, stream flow backs up
and eventually spills onto the road surface. It then either flows over the fill and
back into the channel or it flows some distance down the ditch or road surface
until it finds an another route down slope. This process is termed a stream
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Geotechnical Engineer, at the Willamette National Forest has developed an
inventory form that identifies both culvert capacity and diversion information, but
surveys for Quartz Creek have not been conducted and are not currently
scheduled. Although we did not conduct a field inventory, evidence of several
past diversions that had been repaired were noted during our reconnaissance.
Observations suggest that a large number of stream crossings currently exhibit a
diversion potential. The combined occurrence of undersized culverts and
diversion potential represents a significant risk of future storm-triggered roadrelated sediment production in the analysis area.
Mass movement. Road construction and timber harvesting are also generally
considered to be associated with increased frequencies of landslides in steep
forested watersheds (Swanson and Dyrness, 1975). No field or aerial photo
inventories of landslides have been conducted for any part of the analysis area,
so the relative contribution of accelerated mass wasting to total sediment
production is unknown. Similarly, the specific associations between land
management practices and mass wasting processes have not been
investigated.

(

Both the terrain analysis and the SRI data suggests that much of the analysis
area is susceptible to increased landslides following land management (Map
12), but the nature of the failures and the magnitude of increased sediment
production and delivery has not been quantified. Most all the watershed areas
(80 %) which are described in Table G22 show predicted increases in mass
wasting following land management, but less than 5 % of the sampled area
display "greatly increased" mass movement activity.
Table G22. Expected mass movement resulting from land management activities in selected
tributary watersheds (from SRI).
· ·
Mass Movement from Management (acres
Total
Watershed
Unchanged
Increased
Grea~increased
Cane - Coffee
164
3161
2937
60
1368
Wycoff- Sugar
47
1321
0
West lower
0
67
357
290
Upper Quartz
319
2905
2586
0
Lytle -Indian
784
4207
3423
0
2137
Fawn- Buck
106
2031
0
Elk Ck - Cone Ck
140
3283
483
2660
1857
3763
Mill Creek
1906
0
Swamp - Castle Rock
250
1104
0
1354
3667
Total
610
22535
18258
16%
3%
100%
Percent of total (%)
81%

(
\

A variety of mass movement processes were observed to be relatively common
in the Quartz Creek watershed. Cutbank failures in certain geologic units create
increased erosion rates but do not always contribute to sediment delivery to
stream channels. Fillslope failures are also common, especially where roads
have been constructed on steep slopes and in inner gorge areas. These failures
are typically small ( <1 00-200 yds 3 ) but they can have a high rate of sediment
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delivery. Fillslope failures are most common within the first 10 to 20 years
following road construction and are typically triggered by moderate or large
storm events. Many of the most susceptible sites on existing roads have already
failed.
Roads constructed across steep headwater swales have caused several large
debris slides that incorporated original ground beneath the road and torrented
down steep stream channels all the way to Quartz Creek. A review of historic
aerial photography revealed at least three large debris torrents originating from
roads, including one in the headwaters of Lytle Creek and one in the headwaters
of Doe Creek. The Doe Creek torrent traveled approximately three miles down
the channel before coming to rest in the main stem of Quartz Creek.
In the upper Quartz Creek watershed, a review of available aerial photography
revealed that a number o{ in-unit debris slides and torrents have developed
since harvesting. Seven such slides were identified, but the causal links were
not investigated further. Additional slope failures likely occurred in the 1996
storm event, but post-storm aerial photography was not available for this
analysis. On adjacent heavily managed lands downstream from USFS property,
recent debris sliding appears to be more common. At least seven debris torrents
reached the floor of the main valley as a result of the 1996 storm and flood
event. It is unknown if these torrents were management-related or if they
developed from single or multiple initiation sites farther up the tributary channels.
In the terrain analysis described earlier, mass wasting was inferred to be the
dominant overall sediment production mechanism operating during reference
watershed conditions. Although no sediment source inventories exist, mass
movement is still deemed to be the most important component of the current
sediment budget. Physical controls on landslide development are complex, but
it has been shown in nearby watersheds that harvesting and road construction
are generally associated with increased frequencies of mass soil movement,
especially in certain slope classes, geomorphic positions, soil and bedrock units.
It is to be expected that increased rates of landsliding and surface erosion have
resulted from forest management activities.
Policies and procedures
A number of current policies and procedures on the Forest have implications for
sediment production and delivery under current watershed conditions. These
are briefly described below.
Land Allocation: Land management under the Northwest Forest Plan provides
a means of estimating future landscape disturbances from human activities and
qualitatively assessing watershed impacts. For example, the late- successional
reserve established in the Elk Creek watershed will allow an evaluation of the
current road network for possible decommissioning. Similar land designations

Quartz Creek and Minor Tributaries Watershed Analysis

(

48

for the western side of upper Quartz Creek may provide even greater
opportunities for managing sediment production from both roads and forested
lands. Under current management conditions, roads in inner gorge hillslope
positions of Quartz Creek and its tributaries (e.g., Road 2618-330 and Road
2618-340) are likely to generate substantial accelerated sediment production
from fill slope failures and fluvial processes during future storm events.
Maintenance requirements on these routes are also high (Dick White, pers.
comm.).
In contrast, managed lands on the eastern side of the watershed are currently
classified for continued intensive timber management. Although no harvesting is
planned for the near future (Karen Geary, pers. comm.) roads will be retained
and slopes will be managed for timber. Landscape disturbances will remain high
and sediment production under the current designation will also be elevated.

(

Much of the remainder of federal lands in the watershed analysis area have
been designated as an adaptive management area (AMA). These are located
along the McKenzie River corridor and in the Mill Creek watershed area. Under
adaptive management, land managers have the ability to design and employ
experimental or innovative approaches to achieving their ecological, economic
and social objectives. The AMA contains a variety of landform types, slope
classes and soil units that make it well suited for experimentation and
monitoring. Opportunities exist for managing sediment production in this area
through the application of a variety of site-specific land management and soil
conservation measures, and to test and evaluate the effectiveness of these
practices through scientific analysis. ·

Road maintenance: Maintenance of forest road systems is a fundamental
component of road management and environmental protection. Maintenance
consists of a variety of actions taken to keep the road open and in good repair,
as well as a host of measures designed to minimize the erosional impact of the
road on the watershed and its streams. Poorly maintained roads are likely to
exhibit increased frequencies of stream crossing washouts and fillslope failures
than well-maintained roads. Watershed erosion rates, especially during storm
events, can be dramatically affected by past and on-going maintenance
activities.

(

Under current conditions, funding for road maintenance has dropped
dramatically, without a concurrent drop in the mileage of roads needing
inspection and treatment (Dick White, pers. comm. ). Funding for annual road
maintenance on the three ranger districts of McKenzie, Blue River and Lowell
once exceeded $2 million but now averages about $400,000 for the same road
network. Currently three equipment operators and one foreman are responsible
for the maintenance of over 2,000 miles of forest roads, including roads in the
analysis area.
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Within the Blue River Ranger District, as of 1998, there are 48 miles of Level 1
(closed) roads, and 579 miles of Level2 (4-wheel drive) roads, out of a total road
base of 736 miles. The McKenzie Ranger District has 82 miles of Level 1 road,
and 412 miles of Level 2 road out of a total of 653 miles.
Forest-wide standards and guidelines require the inspection and maintenance of
all roads (FW-094 through FW-1 02 of the Forest Plan 1990). However, budget
constraints have made this a virtually impossible undertaking. Lower standard
roads are generally the first to experience significantly reduced levels of
inspection and maintenance. Maintenance efforts are typically aimed at
identifying vehicle passage problems on Level 3 (and higher) roads and at the
identification and repair of road-related problems which are resulting in
ecological damage (K. Johanson, pers. comm.). Old culverts are upgraded as
they fail or have problems, and when funding is available through timber sales or
through a capital investment project. Maintenance funding is generally not
sufficient to accomplish needed culvert upgrading and replacement work.

Road closure and decommissioning: Sediment production from roads can
be controlled through storm-proofing and maintenance, or through hydrologic
decommissioning (Harr and Nichols, 1993). Decommissioning generally entails
removing those elements of a road that obstruct or re-route hillslope drainage or
that present slope stability hazards (FEMAT 1993). It involves removing culverts
and stream crossing fills, sub-soiling road surfaces, outsloping, surface drainage
improvements, and the excavation of potentially unstable fill material. Most of
the road is left intact so that future reconstruction is possible.
Road decommissioning includes putting a road in storage (storm proofing with
dips, berms, waterbars, etc.) for later use, or in some cases, the road is
obliterated and permanently removed. Obliteration restores the hydrologic
function of the soil by lifting compacted subsoils, removing fills and culverts and
enhancing vegetative growth (Willamette NF ATM Guide, June, 1995).
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Streams: Channel Condition, Fisheries and Riparian Zones
Overview

Streams systems are highly visible to the public and are often viewed as
indicators of watershed health. The stream channel, the fish habitat, and the
riparian zones are inter-related as the riparian zone affects and is affected by the
stream channel. Both riparian zones and channel conditions determined fish
habitat. Riparian zones in addition, have been recently recognized for their own
intrinsic values. They have been defined as three-dimensional zones of
influence between terrestrial and aquatic ecosystems (Gregory and Ashkenas
1990). Riparian zones also provide special moist habitats for plant and animal
species, refugia and travel corridors for upland animal species, and even
corridors for migrations of some plant species. Finally riparian zones and the
streams within them offer esthetic, recreational, and resource values directly
related to humans (Malanson 1993).
In the Willamette National Forest, the riparian acreage may be small compared
to the total forest area, but the impact and value is proportionally greater as
shown in Table S1.

(

Table 51~ Proportion afforest resource uses located in riparian areas of the Willamette National Forest

1

Forest use or type
Area of Class I, II, Ill, and lake riparian (Class IV not avail.)

Percent of forest
total

6

Fisheries

100

Bird species feeding

70

Mammal species with primary habitat

58

Big game winter range

12

Plant species

75

Developed recreation

85

Dispersed recreation

75

Wilderness recreation

48

Biological potential timber yield
Rev1sed from Gregory and Ashkenas 1990.

.
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Reference Conditions of Streams and Riparian Vegetation
Reference conditions cannot be quantitatively described for streams in the
analysis area as no survey data exists. However, conditions may be inferred
using current data from streams in the analysis area or nearby that have not
sustained impacts from forest harvesting, road building, or other human
activities. Also an experienced stream technician can infer what a reference
condition is like by observing how stream behavior and how they recover over
time following disturbances. Many of the comments contained in the stream
surveyor notes can be a source of inference about condition.
Elk Creek is the sub-watershed of the analysis area that has both survey data
and undergone the least amount of human disturbance. A partial cut was
performed along the ridge top along the western-most boundary. Roads are
limited, entering the watershed near the ridge tops along the east side and along
the west boundary. While limited harvesting has occurred in the federal portions
of Elk Creek watershed, a stand replacing disturbance event occurred about
120-150 years ago based on known ages of stands just to the west in Hagan
Research and Natural Area and based on our examination of aerial photos. It
should be noted that the stream surveyors thought the stand in the upper
watershed was only 50-years old, but we believe they significantly
underestimated the age of the stand.
Despite the relatively limited degree of human disturbances to the Elk Creek
watershed, the channel habitat of Elk Creek does not show significantly different
or better conditions when stream survey data are compared with survey data
from other watersheds in the analysis area. These other watersheds have
sustained a range of human activities including forest harvesting and road
building. In addition, when the 1996 post-flood data for Elk Creek are examined
and compared with the 1990 pre-flood data, the range of natural variation of
stream channel condition appears to be quite large.
The 1990 and 1996 stream surveys of Elk Creek show a large degree of change
in the channel condition. In 1996 versus 1990, Elk Creek had a lower count of
woody debris and a decrease in pool area. Wood counts in Elk Creek were
between 20 % and 50 % lower in 1996 versus 1990. A confounding effect is that
the surveys after 1994 changed the criteria for whether a piece of woody debris
was counted or not. Before 1994, the minimum diameter a log had to have in
order to be counted was 12 inches and was measured at the largest end of the
log. After 1994, the 12-inch minimum diameter was measured at 25 feet from
the largest end. This change would. by itself, reduce the number of logs that
would be counted as woody debris pieces.
Pool area in Elk Creek in 1990 varied between 34% and 45 %. The 1990 pool
area of Elk Creek was somewhat greater than the other streams--for example:
Quartz 15 %, Indian 10%, Lytle 4 %, Buck 20 %, Mill Creek 19 %. However
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following the February 1996 flood, Elk Creek had considerably less pool area,
averaging only 12 % above river mile 0.3. The cause of the decrease in pool
area was not explained in the survey notes. It is possible the difference in pool
area was due to surveyor bias. Some bias is expected as these surveys are
mostly visual estimates. Bias between surveys is evident in a comparison of the
1993 and 1997 surveys of Mill Creek. It is also possible that the apparent
decrease in pool area in Elk Creek was due to the noted bank instability and
mass wastes. The high entrenchment ratio of 2. 7 in Reach 3 in 1996 suggests
bed load mobility and deposition in that reach. This could cause some pool
filling. However, the surveyors' report for 1996 did not mention any pool filling.
If the pool area decrease in Elk Creek is an actual change, it suggests that these
streams are very dynamic and the flood events of 1996 had significant impacts
to the channel. Given this large change that channels may undergo due to what
may be thought of as a "natural event" (i.e., a peak flow in a mostly unmanaged
watershed), it is likely that current conditions of most streams are not outside the
range of natural variation for most measures of channel condition.
Using data from streams under study at the HJ Andrews Experimental Forest,
we can describe what the streams looked like with respect to in-channel woody
debris and riparian vegetation.
The riparian forest structure for reference conditions are presented in Tables 82
and 83. These data document riparian forests of large stature, dominated by
conifers, but containing scattered amounts of hardwoods. Even the younger
stands such as the 130-year-old RS37, has an estimated average conifer stem
diameter of 25 inches (assuming basal area were evenly distributed over all
stems-otherwise some stems would be larger). It is fair to assume that some
level of disturbance would have been operating in the riparian forest
historically-either catastrophic floods or stand-replacing fires. As a result of
these natural disturbances, some riparian forests would be expected to
represent a younger seral stage than those represented here.
Table S2: Riparian forest structure statistics for reference stands near the analysis area 1•

(

Stand
age
(yr)

Area
(ha)

Len.
of
record
(yr)

Elev.
(m)

Dominant
Tree spp.

Sera I
stage

Middle Santiam
RNA

475

PSME,
TSHE

Oldgrowth

380

1.13

12

RS37

SF Hagan Creek,
Blue River RD

475

PSME,
ACMA

Mature

130

1.0

5

RS38

Lower Lookout
Cr., Andrews EF

500

PSME,
THPL

Oldgrowth

-

2.44

0

Stand

Location

RS25
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Table S3: Stand attributes for riparian forest stands listed in Table S2 1.
Live stems
(#/ha)

Live basal area
(m 2/ha)

Stand
conifer

hardwood

Total

conifer

hardwood

total

RS25

358

4

362

127.3

0.3

127.6

RS34

323

6

329

83.2

0.2

83.4

RS35

218

108

326

48.7

3.1

51.8

RS37

125

105

230

41.7

8.5

50.2

421

670

58.7
8.9
data m Tables S2 and S3 from S. Acker, OSU Department of Forest SCience, manuscnpt m
prep.
RS38

249

49.8

The amount of woody debris in channels of reference streams may have been
very high compared to counts typically observed in streams today. Woody
debris mass was quantified in a set of streams in minimally disturbed
watersheds at the Andrews Experimental Forest. Lower Lookout Creek has had
some logging and a road constructed along a short section of one bank, the
other streams are essentially undisturbed by human activities. These data were
converted to #/mile so as to be comparable to survey data of the Level II surveys
performed by the Forest Service. The conversion required fairly reasonable
assumptions about typical log size and the proportion of log that would have
been lying in the bankfull channel and therefore counted as mass in the
Andrews study. These data, once converted, produce log counts that range
from just under 150 pieces per mile to over 500 pieces per mile (Table S4). It is
believed that the 500 pieces per mile may somewhat over represent true log
counts for two reasons. First, if logs in a particular stream average larger than
the assumed size of 20-inch diameter and 40-foot length, the converted log
count would be somewhat lower than that presented in Table S4. The forest
along Lower Lookout Creek is old-growth and the in-channel logs probably
average larger than the assumed size. Second, the Andrews study included
logs as small as 10-cm diameter and the Level II surveys only count logs larger
than 12 inches diameter and longer than 25 feet or twice bankfull width. Pieces
less than 12 inches diameter are thought to be a relatively small amount of the
total mass in the Andrews studies but, nevertheless, eliminating these would
also reduce the converted log counts in Table S4 by a small amount.
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Table S4: In-channel woody debris amount in, and inputs to, reference streams at the HJ
Andrews Experimental Forest.
Reach
length
{m)

Chan.
grad.
{%)

Bank
full
width
(m)

M /ha

Mg/ha

#/mile*

Mg/ha/yr

#/mile*

Watershed 9

170

37

3.5

500

200

318

6.3

3.3

Watershed 2

146

26

5.2

750

300

503

4.0

3.3

Mack
Creek

332

13

11.9

570

228

366

5.0

9.0

Upper
Lookout
Creek

483

8

15.5

340

136

216

2.0

4.7

Lower
Lookout
Creek

350

3

24.0

230

92

146

8.8

32

Stream

Amount of in-channel
woody debris
3

Input rate

data from (Lienkamper and Swanson ( 1987)
* #pieces per mile was derived by the analyst and assumes an average log mass of 1 Mg based on a log
diameter of 20 inches, a length of 40 feet, and density of 0.4 g/cm3 and that the proportion of the typical
log in the bankfull channel is estimated by average log length/ bankfull width.

(

Current Conditions of Stream Channel and Fish Habitat
Quantitative surveys of fish habitat, called Level II surveys, have been performed
by the Forest Service since 1990. Earlier examinations on record are dated to
as early as 1975 but include only cursory descriptions of stream condition and
fish densities. The surveys since 1990 have been summarized by stream in
Tables S5 to S 12 and the 197 5 surveys are summarized in short paragraphs
following the tables. Aerial photographs taken between 1959 and 1996 allowed
an examination of channel condition of Quartz Creek. A "synoptic" survey was
performed by the analysis team where channel conditions are assessed through
an examination of patterns and characteristics visible during field visits. A series
of photographs were taken during the synoptic surveys to document important
elements of the channel and fish habitat. Significant findings from these various
surveys are linked to the individual stream reaches on Maps 13 to 16. Following
these tables is a discussion of what is known about these streams in context of
the key questions.

{
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Summaries of Forest Service Level II surveys of streams in the analysis area. Each table is followed by a
annotation of the stream surveyors' field notes, by reaches. Note that these are not the watershed analysts'
notes. Column headings are defined following Table S12. Refer also to Maps 13 through 16 for reach
locations and additional information.

~Creek stream survey 1996 summary.
R

e
a
c
h

Channel
gadient
River mile

(%}

Channel
entrenchment
ratio

Pools

Side
channels

(%area)

(%area)

Large
woody

debris
(#I mi.)

Cobble
embed-

dedness
(%)

Inner
riparian
width
(ft)

Large

riparian
conifers

Canopy
Cover

(%)

(%)

0.0-4.5
2
10
7
46
Low
6
40
4.5-8.5
2
11
5
11
99
Low
25
8.5-10.7
5
1.8
28
46
69
7
81
86
5
10.7-12.4
13
2.3
10
59
10
64
9
92
20
2.3.
12.4- 13.9
13
15
15
79
6
82
71
8
Survey notes for Reaches 1 and 2 was performed by E. Dtll, September, 1996--Level II protocols were not used;
remainder of sUJvey performed by Forest Service.
1
2
3
4
5

Quartz Creek 1996
R1 and R2: Lower portion is constrained by road in places and the channel showed evidence of down-cutting.
There are low amounts of pool habitat. A mass waste was noted at river mile 2.14. There is very little woody debris
in the channel and the riparian zone has been harvested of conifers. Floodplain is dominated by small red alder with
scattered willow, bigleaf maple, ash, cottonwood, and small conifers. Cobble embeddedness is moderately high and
insect production appears to be low. Rainbow trout, cutthroat trout, and sculpins were observed from the surface in
many pools. Older roads constructed on the mid-portions of side-slopes, as opposed to those in the valley bottoms
or those on ridge tops appear to pose the greatest risk of failure and sediment delivery to streams. The dike
constructed across the floodplain for the Pond Road isolates the floodplain below it.
R3: 0.9% of banks were unstable. Two falls and one chute were noted but were not judged to be barriers to
upstream migration. Inner riparian zone was 8-inch-diameter and smaller hardwoods. Snorkel surveys observed
cutthroat trout throughout. Significant amounts of woody debris are the result of an enhancement project.
R4: No bank instability was noted. Three falls, one chute, eleven debris jams and two culverts were noted but
none were judged to be barriers to upstream migration. Inner riparian zone consisted of mostly 8-inch-diameter and
smaller hardwoods. Snorkel surveys observed cutthroat trout throughout.
R5: Less than 0.1 of banks were unstable. One falls, eight debris jams, and one culvert were noted, but none were
judged to be barriers to upstream migration. The inner riparian zone consisted mostly of shrubs and seedlings less
than 5-inches in diameter. Snorkel surveys observed cutthroat trout throughout.

Table S6: Indian Creek stream survey 1993 summary.
R

e
a
c

Channel
gadient

Channel
entrenchment
ratio

h

River mile

(%)

1

0.0-0.9

8

2

0.9-2.2

10

-

3

2.2-2.9

11

-

Pools

Side
channels

(%area)

Large
woody

Cobble
embed-

Inner
riparian

Large

riparian
conifers

Canopy
cover

(%)

(%)

dedness

(%area)

debris
(#I mi.)

(%)

width
(ft)

19

9

43

20

30

20

70

7

1

13

-

30

17

33

3

0

79

-

40

100

40
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Indian Creek 1993
R1: Bank cutting noted at 3 of measured units. Unstable conditions occur at steep banks that have been logged
near the stream. A six-foot high falls just below a culvert on Road 1825 is an upstream migration barrier. Cutthroat
trout, rainbow trout, sculpin, and Pacific giant salamanders observed.
R2: Extensive logging along both banks creates unstable conditions-three mass wastes noted on right bank and
bank cutting on left at start of reach. Inner riparian zone was mostly dense shrubby willow and cottonwood. Three
barriers to upstream migration were noted. Snorkel surveys observed cutthroat trout, Pacific giant salamanders,
and a tailed frog.
R3: Slowdown of the harvest buffer noted in the middle portion. One mass waste on left bank at top of blowdown
section. Five debris jams noted. The culvert at end of survey on Road 160 was a barrier to fish passage. One
cutthroat trout and several Pacific giant salamander larvae were observed during snorkeling surveys.

Table S7~ Lytle Creek stream smvey 1996 summary.

(

R
e
a
c
h

1

River mile

Channel
!JC1dient
(%)

Channel
entrenchment
ratio

0.0-0.6

15

1.88

Large
Pools
(%area)

Side
channels
(%area)

17

4

debris
(#/mi.)

Cobble
embeddedness
(%)

Inner
riparian
width
(ft)

Large
riparian
conifers
(%)

Canopy
cover
(%)

43

25

24

5

84

wooct-y

Lytle Creek 1996
R1: 3.9 % of the banks were noted as unstable and thought to be the result of the February, 1996 floods. Two falls
over debris jams were judged to be fish passage barriers. The culvert under Road 2618 was also judged to be a
fish passage barrier. Much of the in-stream wood recruited from recent blowdown. The inner riparian zone was
mostly 8- to 21-inch-diameter alder with lesser amounts of bigleaf maple. Cutthroat trout were observed throughout
during snorkeling surveys.

Table

sa: Buck Creek stream survey 1996 summary.

R
e
a
c
h

River mile

Channel
!JCidient
(%)

1

0.0-0.8

8

2

0.8-1.5

8

Channel
entrenchment
ratio

1.48
1.62

debris
(#I mi.)

Cobble
embeddedness
(%)

Inner
riparian
width
(ft)

Large
riparian
conifers
(%)

Canopy
cover
(%)

2

139

30

31

0

40

0

222

43

21

76

33

Large
Pools
(0/o area)

Side
channels
(%area)

22
17

wooct-y

Buck Creek 1996
R1: 0.3 % of banks were noted to be unstable. Four slope failures were noted; three occurred recently. Silt
deposits were noted. Four debris jams were noted and were judged to be fish passage barriers. Significant amount
of in-stream wood was the result of harvest operations that had occurred near the stream. The inner riparian zone
was entirely 8-inch-diameter and smaller red alder. No snorkel surveys were conducted, however cutthroat trout
were observed from surface sightings throughout the reach.
R2: 0. 7 % of banks were noted to be unstable. Two toe-slope cuts were noted at river miles 1.03 and 1.12,
respectively. A slide originating from a harvest unit on the right bank was noted at river mile 1.29. The inner
riparian zone was 21-inch-diameter and smaller western hemlock and western red-cedar. Four debris jams, and
two falls impeded fish passage, however fish were observed up to the base of the 25-foot falls at the end of the
survey. Pacific giant salamanders were also noted. Above this, a 70-foot falls occurs--downstream of Road 330.

(
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Table S9: Mill Creek stream survey 1997 summary.

{
R

e
a
c

Channel
entrenchment
Ratio

La-ge

h

River mile

Channel
gadient
(%)

1
2
3
4
5

0.0-0.4
0.4-1.0

4
6

2.28
1.80

1.0-1.5
1.5-2.2
2.2-3.1

3
5
15

2.21
3.83
2.06

28
19
31
20
14

6

3.1-3.3

26

-

1

~

Pools
(% a-ea)

Side
channels
(%a-ea)

1
3
1
7
0

19
88
76

0

30

debris
(#/mi.)

23
99

Cobble
embeddedness
(%}

Inner
riparian
width
(ft}

La-ge
Riparian
conifers
(%)

27

33
11
36
29
30

62
29
9

10

0

23
17
28

-

0
23

Canopy
Cover
(%)

60
77
88
80

-

-

Mill Creek 1997
R1: Inner riparian zone consisted of mostly 8-inch-diameter and smaller red alder with lesser amounts of 21-inch
diameter and smaller red alder and large cottonwoods. One step falls was noted at river mile 0.1 and judged to be
a fish passage barrier to resident fish but not anadromous fish. Electrofishing surveys recovered cutthroat trout at
two locations-one above and one below the step falls. Speckled dace were observed only below Highway 126 and
below the step falls. By comparison with a survey in 1993, the 1996 flood caused scouring of banks, decrease in
woody debris concentrations, and reduce channel sinuosity.
R2: Three areas of bank cutting and one small slide were noted. Wood occurs in small jams, creating complexity.
The inner riparian zone was mostly 8-inch-diameter and smaller red alder. One chute at river mile 0.69, a falls at
river mile 0.93 and a second falls at river mile 0.99 were judged to be fish passage barriers. No electrofishing was
perfonned but salmonids were sighted throughout the reach.
R3: Six areas of unstable banks but no areas of slides were noted. Two debris jams were noted. The inner riparian
zone was mostly 8-inch-diameter and smaller red alder. Large harvest units occurred on both sides of stream with
buffers of 25 to 100 feet. Three falls over woody debris were noted at river miles 1.34, 1.36, and 1.43, respectively.
A fourth falls over bedrock was noted at river mile 1.34. All four falls were judged to be fish passage barriers. No
electrofishing was perfonned, however fish were present in reaches upstream. Most woody debris in last stages of
decomposition.
R4: Four areas of unstable banks were noted. No areas of slides were noted. Woody debris concentrations were
reduced from 1993. The inner riparian zone was a mix of shrubs and 8-inch-diameter and smaller red alder. A
harvest unit spans the channel for the lower half the reach. Debris jams were noted at river miles 1.55 and 1.83.
The second was judged to be a fish passage barrier as was the culvert at Road 720. Cutthroat trout and Pacific
giant salamanders were observed during electrofishing at two locations above and below the culvert.
RS and R6: no notes.
Table S10: Min Creek stream survey 1993 summary.
R

e
a

h

River mile

Channel
gadient
(%)

1

4

0.0-0.4
0.4-1.1
1.1-1.4
1.4-2.1

3
5
9
6

5
6

2.1-2.9
2.9-3.1

15
30

c

2

3

Channel
entrenchment
Ratio

-

-

La-ge
Pools
(% a-ea)

8
7
21
9
8
1

Side
channels
(% a-ea)

0
0
0
5
0
0

~

debris
(#I mi.)

47
87
80
68
160
8

Cobble
embeddedness
(%)

Inner
riparian
width
(ft)

La-ge
Riparian
conifers
(%)

-

100
30
20
100

-

30
35
45
0

-

20
5

Canopy
Cover
(%)

78
50
40
67
63
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Mill Creek 1993
R1: No mass wastes noted. However, potential for failures is high due to lack of bank vegetation. Evidence of
scour and deposition. One debris jam noted. Inner riparian zone is 21-inch-diameter and smaller red alder and
western hemlock. Snorkel surveys noted 2 chinook fry in addition to cutthroat, sculpin, and red sided shiners.
R2: Three areas of bank erosion noted. No mass wastes noted. Six debris jams were noted. Inner riparian zone
consisted of 8-inch-diameter and smaller red alder with lesser amounts of western hemlock. No snorkel surveys
were performed, however two salmonids were sighted.
R3: One mass waste and nine small debris jams noted. One bedrock falls noted. The inner riparian zone consisted
of 8-inch-diameter and smaller red alder. Snorkel surveys observed cutthroat trout and rough-skinned newts.
R4: No unstable banks and no mass wastes were noted. Twelve small debris jams were noted. Large amounts of
silt was noted in pools. Much of the reach passes through harvested units. The inner riparian zone consisted of 8inch-diameter and smaller red alder. Snorkel surveys observed cutthroat trout and Pacific giant salamander larvae.
RS: Frequent erosion noted along banks, but no mass wastes. Large amounts of sand noted. The inner riparian
zone consisted of vine maple and willow shrubs. No snorkel survey was conducted. One salmonid and one Pacific
giant salamander were sighted.
R6: Large bank cutting along both banks was noted. No mass wastes were noted. Riffles contained very little
pocket pool habitat due to low amounts of wood and mostly sand and gravel substrate. The inner riparian zone was
mostly willow and alder shrubs. No snorkel survey was performed. No fish were sighted.
Table S11: Elk Creek stream survey 1996 summary.

(

R
e
a
c
h

1
2
3
4

River mile

Channel
!Jadient
(%)

Channel
entrenchment
Ratio

0.0-0.3
0.3-0.9
0.9-2.3
2.3-3.3

1
5
8
12

1.35
1.80
2.70
1.80

Pools
(%area)

Side
channels
(% a-ea)

La-ge
woody
debris
(#I mi.)

Cobble
embeddedness
(%)

Inner
riparian
'Nidth
(ft}

La-ge
Riparian
conifers
(%)

37
14
10
11

0
6
2
2

17
35
48
104

10
8
30
11

40
50
29
28

53
0
72

14

Canopy
Cover
(%)

70
80
60
50

Elk Creek 1996
R1: A network of channels in the delta formed at the confluence with a side channel of the McKenzie River provides
historic chinook spawning and rearing habitat. The first 200 feet of stream channel also provide good anadromous
spawning habitat. Three areas of cut banks were noted. No mass wastes were noted. The inner riparian zone
consisted of 21-inch-diameter and smaller red alder and bigleaf maple. No snorkel surveys were conducted,
however juvenile salmonids were sighted. An old water diversion structure noted at the end of the survey.
R2: Two areas of bank instability were noted. No mass wastes were noted. No energy absorbing jams were noted.
The inner riparian zone consisted of 8-inch-diameter and smaller red alder and big leaf maple. A small falls at river
mile 0.81 was judged to be a fish passage barrier to resident trout at low flow. Cutthroat trout and one Pacific giant
salamander were sighted. A diversion structure for domestic water supply was noted at river mile 0.45.
R3: Twenty-three unstable banks over the reach and one recent mass waste at river mile 1.61 were noted. The
uniform nature of the forest stand suggests the occurrence of a stand-replacing fire in the last 80 years. The inner
riparian zone was mostly 8-inch-diameter and smaller vine maple. Two falls over bedrock at river miles 2.1 and
2.33 were judged to be fish passage barriers. A third falls over woody debris at river mile 2.31 was also judged to
be a barrier. Cutthroat trout were noted throughout the reach; also Pacific giant salamanders and a crawfish.
R4: Two areas of cut banks were noted, however other areas of channel instability were noted. Two mass wastes
had occurred at river mile 2.8. The inner riparian zone was mostly shrub-sized vine maple with lesser amounts of
big leaf maple saplings. No fish were observed above the 10-foot falls at the junctions of Reaches 3 and 4. Pacific
giant salamanders and a red-legged frog were observed.
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Table 812: Elk Creek stream survey·1990 summary.
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Elk Creek 1990
R1: The inner riparian zone consisted of mostly 21-inch-diameter and smaller red alder with lesser amounts of
bigleaf maple and vine maple. Cutthroat trout were sighted during the physical survey.
R2: The inner riparian zone consisted of 8-inch-diameter red alder and bigleaf maple. No comments regarding fish.
Definitions of column headings:
Channel entrenchment ratio: floodprone width I bankfull width. Values < 1.5 indicate an entrenched channel.
Inner riparian zone: the hardwood-dominated zone immediately adjacent to the stream.
Large riparian conifers(%): percent of reach length that was dominated by large conifers (>21 "DBH) in the outer
riparian zone-an area outside the inner riparian zone but still within 100' of the stream.
The following paragraphs summarize the notes from the 1975 stream surveys.
Elk Creek: A survey of the lower portion (850 yards from Cone Creek to a major tributary) of Elk Creek reported
relatively good fish habitat and excellent channel stability. They commented on the good spawning habitat with a
nearly even mix of substrate sizes, 90 % canopy cover, a relatively high proportion of pools (pool to riffle ratio of
2.0), and high densities of cutthroat trout (between 60 and 100 per 100 yards of stream). However, they noted that
the lower part had been "quite disturbed" in the past. The private lands along the stream had been logged and
there was heavy deciduous growth. The federal land was unlogged and consisted of a mix of conifer and
deciduous trees. The surveyors also noted recreational uses included fishing and bathing along the private lands.
They also noted a fairly significant (i.e., 2 cfs) diversion for domestic water use "below the forks" (likely the same
source noted in 1996). Water chemistry collected from the "Hiway Bridge," 5 September, 1975, 0930: air- 60, H20
-55, pH- 7.7, 0 2 alkalinity- 28, hardness- 18, turbidity- 0".
Cone Creek: A survey of Cone Creek over the first 1.5 miles reported similarly good habitat as Elk Creek and
excellent channel stability. The quantitative data are nearly identical to that reported for Elk Creek: pool to riffle ratio
of 2.0, canopy cover of 90 %, nearly even mix of substrate sizes, and 50 to 80 cutthroat trout per 100 yards. The
stream side vegetation was "mostly unlogged" and a mix of conifer and deciduous trees. They noted some erosion
from roads and slumping of fills and cuts. Recreational use included fishing at the lower portion along the private
lands.
Indian Creek: A survey of Indian Creek over the first 3 miles reported that the stream was damaged by
logging, both from erosion from roads and logging activity and from "much slash in the stream channel."
Comments also included "sparse cover near water," and "logging in progress along stream with logs
dropped into and across stream: can expect even further degradation as a result." Cutthroat trout
were noted.
Quartz Creek: A survey of Quartz Creek for 600 yards above the confluence with Indian Creek reported
" ... much bed shifting, mostly due to jams and accumulation of alluvial material behind: causes bank
cutting. Severe erosion off road cuts and fills; some off log shows, since dragging has much disturbed
surface on steep slopes." The debris jams were reported to have deep pools below-up to 7 feet.
Many cutthroat trout were noted. The pool:riffle ratio was 1.25 and water temperature was 54 F and air
temperature 62 F on August 26th.
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Effects of the 1996 Floods
An examination of flood effects in the Blue River area was performed by a group
of 90 scientists that gathered over a week during June, 1996 at the Andrews
Experimental Forest. It was discovered that the distribution of flood effects on
stream channels was surprisingly patchy (Swanson 1996). The distribution of
effects in small streams was binary: either little disturbance was observed or a
major change was obvious such as debris torrent event. In larger channels, the
effects could be grouped into "slight" where banks were often armored with rock
substrate or "major'' in unconstrained valley floors where lateral channel change
was facilitated by large woody debris.

(

We observed a similar pattern as described by Swanson ( 1996). That is, many
streams did not appear to-be affected, or in a degraded condition, post February,
1996-that is they were not significantly different from Elk Creek. On the other
hand, a group of small streams were observed to be significantly affected by
recent high flows and are in torrented or scoured conditions. Five tributaries in
the first nine miles of Quartz Creek show signs of recent torrent events (see
Photo 5) and are thought to be the result of the 1996 floods (see Map 13 for
locations of torrented channels). Indian Creek in 1993 had a scoured channel
with extensive evidence of mobile bedload. The unnamed tributary to the east of
Mill Creek also showed recent signs of intense channel downcutting. The
initiation points of most of the torrent events were not determined during either
our surveys or in surveys by the Forest Service. So it cannot be determined
whether they are the result of management activities or natural events
Torrent events can create degraded fish habitat in stream channels by removing
woody debris from the active channel, depositing bedload and fine sediment in
lower gradient sections, and accelerating downcutting and channel
entrenchment. Debris torrents are an extreme event and will occur over time
without human intervention given sufficiently intense storms and a rain-on-snow
condition. Despite their appearance, most of the negative impacts are relatively
short- term on a geologic time scale, and likely disappear within 20 years (see
below).
There are many beneficial effects of flooding in these small streams. These
effects include scouring and sorting of substrates, deepening of pools at
hydrologically scoured points, recruitment of woody debris from bank failures,
creation of debris jams and plunge pools that reduce the tendency of sediment
transport out of the system, creation of braids and eventual side channels.
Periodic high flows have always occurred in these systems and the channel
development and fish have seemed to adapted well to high flows.

(
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Current Conditions of Specific Streams

The following text is a comprehensive description of current conditions based on
field surveys of the analysts and review of available information from Forest
Service surveys, aerial photographs over time, and published literature.
Quartz Creek has sustained a long period of sediment inputs and riparian forest
removal, and it currently appears to be in a state of recovery from events that
occurred since the early 1950s. The sources of sediment and riparian forest
removal appears to have been the result of timber harvesting, road construction,
together with a series of high flow events since the 1940s. Two areas of Quartz
Creek are examined in detail. The first area is the lower two miles between the
mouth and Cane Creek. The second area is between river mile 7 and river mile
9 centered on the confluence of Doe Creek and Quartz Creek. These areas are
shown in the aerial photo. series (Aerial Photos 1-6 found in the Appendix). The
aerial photos from 1959 show that large portions of the watershed area in the
area near river miles 4 to 6 had already been harvested by 1959 (photos not
reproduced here). The photos of lower portion of Quartz Creek and at Doe
Creek show that these channels had received high amounts of sediment causing
extensive channel braiding and bar formations (Aerial Photos 1 and 4 ). The
white areas in the upland zones evident in the aerial photos are exposed soils
created by either recent road construction, mass wastes, or erosion. The light
zones in the stream channel are recent bar formation and zones of bedload
deposition and channel braiding. The aerial photos from 1967 near the mouth
(Aerial Photo 2) show significantly increased sinuosity in lower Quartz Creek and
increased braiding and side channel formation. Harvesting in the riparian zones
on both private and federal lands are also evident in the 1972 photo of the Doe
Creek area (Aerial Photo 5). Furthermore, it can be seen that a large zone of
deposition has been occurring at the mouth of Quartz Creek since 1959,
indicating that Quartz Creek has been an important source of sediment to the
McKenzie River for some time. Finally, over time, it is evident that the stream
recovers quickly from what appeared to be significant impacts. Note the change
over time at the mouth of Doe Creek by 1990 (Aerial Photo 6). In 1959 and in
1972, the channel at the mouth of Doe Creek had no riparian forest and
appeared to be filled with recent sediment. By 1990, a riparian zone of alder
had established along the banks. Photo 4 shows Doe Creek from the bridge on
Road 2618 taken in 1998. Little evidence exists of the braided channel
conditions of 1959 and 1972.
The current condition of lower Quartz Creek between the mouth and Doe Creek
is shown in a series of photos taken by the watershed analysts this year (Photos
1 through 6, found in the Appendix). These photos together with the synoptic
survey found Quartz Creek to have little entrenchment, contrary to the surveyor
notes. Also, noted were a riparian canopy of hardwoods with abundant conifer
regeneration in the understory, good fish habitat in the form of deep pools and
pocket pools, and relatively large amounts of side channels. The lower section
of Quartz Creek lacks woody debris at least to river mile 9. It is the opinion of
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the analysts that the lower sections of Quartz Creek, where both the channels
are wide and the flood plain is low and flat, would naturally be slow to
accumulate large woody debris. Only very large logs with attached rootwads
would be able to stabilize themselves during high flows. Smaller logs would
tend to either wash downstream or up and onto the flood plain. However, once
established, the large logs would tend to capture smaller pieces and create
stable jams. Structural complexity is currently provided by the boulders and
cobble bars. Over decades, as large conifers establish, large logs will be
recruited into the stream that will be stable in high flows. At this time, fish
populations of cutthroat trout and rainbow trout appear to be healthy based upon
the notes of relatively abundant fish sighted during the stream surveys.
The stream surveys of Quartz Creek are summarized in Map 13 and Table S5.
The stream can be characterized by low pool area, low in-channel woody debris
counts, moderate-to-high- cobble embedded ness, and fairly low riparian conifers
in Reaches 1 and 2. The lack of woody debris and low pool area in Quartz
Creek are likely a result of the series of high flows and sediment loading that
occurred in the 1950s to 1970s. The relatively large size of Quartz Creek,
together with a general lack of exposed bedrock walls or narrows makes it
difficult for all but the largest pieces of wood to be stable and resist movement
during high flows. Since large logs that would act as key pieces in forming jams
are now scarce, it is not surprising that there is currently little woody debris in the
lower portions of Quartz Creek. Lack of pools does not necessarily mean that
there is poor fish habitat in Quartz Creek. Pocket pool water appears to be
abundant is maintained by the abundant cobble and boulders in the streambed
(Photo 4 ). Also, over time, it is expected that pools will continue to scour out
with high flows as the stream continues to move toward equilibrium. As few of
the banks appear to be unstable and mass wastes are generally uncommon
along the mainstem, sediment inputs may now be reduced from the channel
edges in comparison that of several decades ago. Reduced sediment inputs,
unless it is re-supplied by the torrenting tributaries, should contribute to
continued pool scouring and development. Riparian conifer development along
Reaches 1 and 2 is not quite as bad as suggested in the survey of those
reaches. Photos 1 through 4 suggest that conifers are fairly common along the
west bank and young conifers are fairly common in the understory of the
floodplain along the east bank. Over time, conifer development should occur in
the riparian zones in Reaches 1 and 2. Large conifers already occupy over 60
%of the outer riparian zone in Reaches 3 through 5 (Table S5).
Indian Creek (Map 14 and Table S6) has had excessive bedload recently
moving through the channel. The upstream side of the culvert on Road 1985 is
nearly plugged by recent bedload deposits (pers. obs. of watershed analysts).
The stream surveyors noted that recent harvests near the stream may have
contributed to increased bank instability. The stream has numerous natural
barriers as a result of debris jams and falls over bedrock. While two culverts
may be barriers to fish passage, they may not be significant given the other
barriers that exist. Large conifers occupy less than 40 % of the outer riparian
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zone. This low levels of large conifers may be a result of the past timber
harvests near the stream, particularly in Reach 1. Cutthroat trout were abundant
and rainbow trout and sculpin exist in the lower reach 1. Cutthroat occur at very
low numbers by Reach 3.
Lytle Creek (Map 14 and Table S7) is a very high gradient stream and that itself
limits fish movement. Several natural barriers exist and the culvert at the mouth
at Forest Service road 2816 is also a barrier. The banks appear to be somewhat
unstable and cobble embeddedness is relatively high for such a high gradient
system. The surface erosion potential along the north portion of the watershed
was judged to be extreme (Map 8). Since no harvesting has occurred on this
slope and the road appeared to be stable during a field check, it is likely that this
is a natural source of the sediment to the stream. Riparian conditions appear to
be very poor with respect to the number of large conifers near the stream as only
5% of the outer riparian zone was judged to be in a large conifer successional
stage (Table S7). Part of the poor riparian condition is the result of management
as a harvest unit occurs along over half the south bank (Map 14 ). The north
slopes appeared to be a naturally poor site for stand development as the forest
was of smaller stature with many gaps (pers. obs. of the watershed analysts).
Cutthroat trout were noted throughout the stream.
Buck Creek (Map 14 and Table S8) has the highest in-channel woody debris
counts of all surveyed streams in the analysis area and match those of the
reference stands in Table S3. High wood counts may be the result of harvest
operations and the large degree of slope failures along the channel. Cobble
embeddedness is high and silt deposits were noted. The slopes along the upper
reach was judged to be naturally unstable and prone to mass movements from
management activities (Map 12). A number of harvests had already occurred in
the upper reach and a slide was noted to have originated within a harvest unit.
Despite these apparent problems cutthroat trout were noted throughout the
stream.
Mill Creek (Map 15 and Tables S9 and S10) is relatively low gradient over the
first four reaches. Significant increases in channel gradient above Reach 4 limit
fish distribution to upstream portions. The culvert at Forest Service road 720
was called a velocity barrier by the surveyors, but this should be re-examined.
In any event, few cutthroat trout occur above the culvert due to diminished
habitat. Cobble embeddedness was quite high in 1993 and appeared to be
somewhat reduced in 1997. The upper portions of the watershed was judged to
have moderate to high surface erosion potential (Map 8) and mass movement
was classed as "increased" due to management (Map 12). The slopes above
the road along the top of the watershed failed in several locations recently.
Large conifer development in the outer riparian zone was above 50 % only in
Reach 1, although canopy closure was high throughout all reaches. The lack of
large conifers is likely the result of timber harvests, particularly in the upper
reaches (pers. obs. of the watershed analysts).
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Elk Creek (Map 16 and Tables Sll and S12) has numerous bank failures and
several mass wastes apparently caused by the floods of February, 1996. Reach
3 seems to have sustained bank failures and channel aggradation. Most of the
watershed was classed as extreme for surface erosion potential (Map 8). The
western slopes were classed as greatly increased for mass movement due to
management (Map 12). The potential for road failure is high along the west
slope. Fortunately the area is designated as late-successional reserve land
allocation and there will likely be little use of the road along the ridge. Large
conifers occupy over 50 % of the outer riparian zone in Reaches 1 and 3 but are
almost absent from the outer riparian zones of Reaches 2 and 4. The lack of
large conifers in Reaches 2 and 4 are likely the result of natural events as no
harvesting and little road construction has occurred near the stream.

High Flow and Sediment Delivery to the McKenzie River

{

(

The larger tributaries, Quartz Creek, Elk Creek, and Mill Creek appear to be
important sources of coarse sediment to the McKenzie River. At the confluence
of each tributary with the McKenzie, a large deposit of bedload exists (Photos 7
through 9). Whereas at the mouth of the Blue River no significant bedload
deposits occurs (Photo 10). A slow process of loss of channel complexity and
fish habitat in the McKenzie River in the analysis area is occurring. This loss is
thought to be caused by the constructed dams on the upper mainstem and on
the two major tributaries to the McKenzie-the Blue River and the South Fork
McKenzie River (Minear 1994 ). The reduced frequency and magnitude of high
flow events as a result of flow regulation and the loss coarse sediment to the
reservoirs limits the development of cobble and gravel bars, limits development
of side channels, decreases channel sinuosity, and decreases deep pool
formation. The sediment delivery to the McKenzie from the non-dammed
tributaries is likely a more important process now than before construction of
dams. A long riffle with deep pocket pools occurs in the McKenzie River just
downstream of the confluence with Quartz Creek. Also this riffle appears to be
an important spawning area for spring chinook salmon (D. Bickford, pers.
comm.). It is unclear whether Quartz Creek has any influence on the salmon
spawning, however it is quite likely that much of the riffle habitat is maintained by
coarse sediment delivery by Quartz Creek.
A decrease in frequency and magnitude of peak flows from the Blue River below
the dam is evident in Figures S1-S3. Figures Sl and S2 shows significant
variation in the distributions of the peak discharges for the Blue River above the
dam and peak discharges for Gates Creek (another non-dammed tributary
downstream of Quartz Creek). In contrast, peak discharges for Blue River below
the dam shows a very uniform pattern (Figure S3). Also Figures Sl and S2 show
a series of high flow events for the years 1952, 1953, 1956, 1957, 1960, 1964
and 1972. These high flows were likely experienced in Quartz Creek also and
demonstrate the role of natural causes for the channel conditions during the
1950s to the 1970s.
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Water Quality

Water quality data is generally lacking for these streams, and in general, the
streams are not expected to incur water quality problems. Exceptions would be
greatly increased turbidity during torrent events and possibly elevated stream
temperatures along the lower portions of Quartz Creek. Surveyors reported spot
checks of stream temperature no higher in Quartz Creek than 62° F during
surveys in August 1996.
The Mckenzie watershed Council is testing a system for assessing water quality
in the basin during storm events. On February 21, 1998 there was a sustained
heavy rain event in the McKenzie Basin. Grab samples of water were collected
from the length of the Mckenzie River and tributary streams throughout the
basin, including Quartz Creek; the samples were analyzed for turbidity and
conductivity. The monitoring is intended to test the sampling system in order to
develop a comprehensive approach for gauging water quality during high flow
periods throughout the basin over time. Based on this preliminary assessment
Quartz Creek's turbidity levels were quite low in comparison to other tributary
streams in the basin. More monitoring information, however, will be required to
develop a thorough characterization on turbidity patterns in Quartz Creek and
other tributary streams.
Fisheries Management in the McKenzie and Role of the Tributaries

The McKenzie River provides habitat for at least 12 species of native fish in the
analysis area and is one of the most popular rivers in the state for angling of
cutthroat trout and rainbow trout (ODFW 1997). The McKenzie has been
stocked in the analysis area with rainbow trout as early as 1921. Summer
steelhead have been stocked below Leaburg Dam since 1968 and managed as
a "put and take" fishery (Dick Irish, pers. comm.).
The mainstem of the McKenzie and its tributaries from Hayden Bridge to the
Forest Glen boat ramp near Blue River will be managed by the ODFW for
natural production of cutthroat trout and rainbow trout, supplemented with
releases of 141,000 hatchery rainbow trout per year in the mainstem. Wild trout
are considered to be least abundant in this section of the McKenzie compared to
other sections. Migration of trout produced in the tributaries to the mainstem are
considered to be an important component in maintaining the wild trout in the
mainstem (ODFW 1997).
The mainstem of the McKenzie from Forest Glen boat ramp to the Trail Bridge
Dam will be managed by the ODFW as a refuge for wild cutthroat trout and
rainbow trout populations and as an important area for bull trout and wild spring
chinook salmon (ODFW 1997). Stocking will be discontinued. The tributaries
are not likely to produce important spawning or refuge habitat for spring chinook.
Available spawning habitat in the mainstem of the McKenzie does not appear to
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be a limiting factor for spring chinook (D. Bickford, pers. comm.). While spring
chinook may have used the lower portions of Quartz Creek historically, they
likely prefer larger tributaries with deeper pools for spawning such as Horse
Creek.
Bull trout are currently classified under the Endangered Species Act as proposed
threatened with a final decision scheduled for June 12, 1998. Factors likely
limiting the number of bull trout in the McKenzie drainage include habitat
alteration from road construction and timber harvesting, loss of juvenile spring
chinook as a food source, mortality from angling, loss of migration corridors
because of man-made obstructions, and competition with non-native brook trout
(ODFW 1997). Adult Bull Trout require relatively cold water temperatures (9-13
degrees Celsius), which are present in the McKenzie River. The warmer
temperatures present in lower Quartz Creek likely present thermal barriers to
Bull trout that could limit their use to the McKenzie River.
Riparian Reserve Widths

(

According to the Record of Decision (1994 }, the functions of riparian reserves
are to:
• maintain and restore riparian structures and functions of intermittent streams,
• confer benefits to riparian-dependent species other than fish,
• enhance habitat conservation for organisms that are dependent on the
transition between upslope and riparian areas,
• improve travel and dispersal corridors for many terrestrial animals and plants,
• provide connectivity among late-successional reserves.
Watershed analyses are to identify critical hillslope, riparian, and channel
processes that must be evaluated in order to delineate Riparian Reserves that
assure protection of riparian and aquatic functions. Watershed analysis should
take into account all species intended to be benefited by prescribed Riparian
Reserve widths. Those species include fish, mollusks, amphibians, lichens,
fungi, bryophytes, vascular plants, American marten, red tree voles, bats,
marbled murrelets, and northern spotted owls. The final rational for Riparian
Reserve boundaries is presented through the appropriate NEPA decisionmaking process.

(

We cannot answer the key questions about whether the Riparian Reserve
widths will meet all the objectives listed in the Record of Decision, largely
because so little is yet known about the species use of the riparian zones in the
analysis area. However, readers are directed to review Appendix J2 of the Final
Supplemental Environmental Impact Statement on Management of Habitat of
Late-Successional and Old-Growth in the Range of the Northern Spotted Owl,
(USDA and USDI 1994). This appendix describes some of the known habitat
requirements for the C-3 species. Work is currently ongoing to help define what
habitats are important for C-3 and other sensitive species.
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The late-successional reserve in the upper portion of Quartz Creek will be
largely separated from the late-successional reserve in Elk Creek by private
lands. Management of the riparian zone in the private lands is not controlled by
the Record of Decision, but by the Forest Practice Administrative Rules of the
Oregon Department of Forestry. These rules define a riparian management
area width of 100 feet on both sides of large streams such as Quartz Creek
inside of which some limited harvesting may occur in a manner to eventually
develop a future condition of mature stands of conifer (ODF 1997).
It may not be likely that the remaining Class IV streams will require the 1-tree
height buffer for all ecological functioning unless the upslope stand is clear cut.
In cases of partial cuts or thinning, it may seem reasonable to reduce the
riparian reserve widths as the ecological functions would not be impaired or as
critical given the limited upslope disturbance. As an example, the riparian buffer
could be reduce to a percentage of the original width that would be determined
by the degree of forest canopy removal planned in the immediate upslope area.
Another example is the possibility of trading riparian buffer protection areas.
Some areas with very wide flood plains may need a wider zone of protection,
whereas areas with stable slopes and narrow and incised valleys may be
adequately protected with narrower zones of protection.
Aggregate Recovery Percentage

Aggregate recovery percentage (ARP) is a measure of the hydrologic recovery
of the watershed or sub-watersheds used by the Willamette National Forest.
The ARP values (Table S13) are a percent of the watershed considered to have
large enough trees to intercept and hold snow within their canopies. These
values were generated using aDOS-based model provided by the Forest
Service. The standards and guidelines of the Willamette National Forest Plan
require that watersheds be managed to maintain mid-point ARP values be
greater than specified values for each watershed. In all .but one case, the
calculated ARP values are greater than the desired ARP values (Table S13).
For the most part, the watershed ARP values appear to be within the target
range. West Lower Quartz sub-watershed is 5 percentage points below the
desired ARP value. The sub-watersheds (Psubs) are shown in Map 17.
Table 513: Calculated versus desired mid-point ARP values for subwatersheds of the analysis area.
Calculated ARP
Mid-point ARP
Watershed (Psub)
85
99.9
Elk-Cone 11A
80
91.8
Minor Tributaries 110
80
88.2
Cane-Coffee 12A
75
98.9
Wycoff-Sugar 128
80
Lytle-Indian 12C
86.0
85.2
80
Upper Quartz 120
69.9
75
West Lower Quartz 12F
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VEGETATION

This section is based on data provided by the Blue River Ranger District,
published and unpublished literature, personal communication with US Forest
Service personnel and others, and original data collection and analyses
conducted for this watershed analysis. Sources of information (e.g., literature
and personal communication) and methods of analyses are given in the text.

Fire and Disturbance Regimes
Reference Conditions
Important natural disturbance agents in the study area and surrounding Western
Cascades of Oregon have included wildfire, wind damage, landslides, floods,
insects and disease. By far the main determinant of landscape vegetation
patterns has been wildfire, which has created vast areas of denuded land ready
for secondary succession and thinned existing stands, depending on its severity.
Wind, landslides and floods create patches 1-10 or 100 ha in size and insect and
disease thin stands but none of these agents have had effects the magnitude of
wildfire.

(

The wildfire disturbance regime is characterized by infrequent (300-500 year
interval), catastrophic, stand replacing fires and relative frequent (about 120 year
interval) moderate severity fires. Fire history data from four studies adjacent to
the study area and limited data for the Mill Creek portion of this study area that
show this disturbance regime are presented below.
Wildfire has occurred with a wide range of severity in the Western Cascades.
Some fires are catastrophic, destroying significant portions or all of vast areas of
forest. Other fires and parts of fires only thin stands, kill smaller patches of trees
and kill small, thin-barked understory trees. All fires create patterns of dead and
live trees and corresponding patterns of coarse woody debris.
The large, stand-replacing fires set the template for large-scale patterns of old
and young forest that control other forest function such as wildlife habitat.
Studies indicate these fires or fire episodes occur rarely. There were 300 years
between such fire episodes in the adjacent Bear-Marten (Weisberg, pers.
comm.) and nearby Augusta Creek (Connelly and Kertis, 1992) areas.

(

Less catastrophic fires affect landscape patterns by creating patches of forest
ranging from unburned, under- burned with low mortality, partial canopy
mortality, to complete canopy mortality. Maps of Morrison and Swanson (1990)
show these patterns well. These fires occur at intervals of 11 0 years or less
(Connelly and Kertis, 1992, Morrison and Swanson, 1990,Teensma, 1987).
These fires affect stand composition by preferentially killing thin-barked, late
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seral species such as western hemlock, western redcedar, and fir species as
well.

More frequent, less severe fires occur more often on warmer sites, for example
on south aspects and ridges and more dissected terrain. In contrast, less
frequent, stand-replacing fires occur more often on moister sites, for example
near waterways, on north aspects and on gentler terrain (Morrison and
Swanson, 1990; Teensma, 1987).
The only information on fire history within the study area is from an unpublished
study in the Mill Creek basin. The fire history from these sites is summarized in
Table V1.

Table V1: Disturbance history summary of four sites in the Mill Creek watershed.
(P. Weisberg, Ore [:Jon State University :>ers. comm.)
Date

Number of sites

Fire severity

1615

3

High, 3 of 4 stands were initiated.

1645

1

High, 1 stand initiated.

1715

2

Low-moderate

1

High, near-complete stand replacement.

1

Low

1

Moderate, partial stand replacement.

1

Low

1880

1

Low

1896

4

Moderate, partial stand replacement.

1906

4

Moderate, partial stand replacement.

1794

1854

The fire history, in Mill Creek is a combination of infrequent, stand-replacing fires
(1.25 fires per site over about 400 years) and more frequent, low to moderate
severity fires. This is the same temporal pattern of fire history found in the
studies of adjacent areas cited above.
Natural revegetation varied in speed and species composition with
environmental factors such as distance from seed sources and site moisture.
Resulting stands varied significantly in space, including a pronounced shrub
stage and often including hardwoods.
The disturbance history of this area over the last 4000 years are fires over a
range of severity from small, relatively cool under-burns to very large highly
catastrophic stand replacing fires.
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The low- and moderate-severity fires create multi-aged stands with Douglas-fir
and other early successional species in more than one canopy layer and more
shade-tolerant species such as western hemlock, western redcedar, bigleaf
maple in the understory after sufficient time for their regeneration.
Current Conditions
Humans have dominated the disturbance regime in several ways during the
period from 1900 to the present. The fire regime with fire suppression is now
over 500 years (Teensma, 1987) and wildfire is less important as a determinant
of vegetation composition. Timber harvest and road building are now the
primary disturbance agents. Storms and floods affect relatively small areas of
the landscape, but resulting landslides and debris torrents can have severe
effects on streams.
Harvesting and road building on private lands started at the turn of the century.
Some stands on private lands are now in the second rotation. Rotation lengths
on these lands vary with changes in ownership, market conditions and other
factors, typically varying from 50 to 60 years (Steve Akehurst, pers. comm.).

(

Harvest on federal lands started later, in the mid 1950's, peaked in the late
1970's and 1980's and has been very low in the last 7 years. A small number of
stands harvested since about 1987 have some residual live trees and woody
debris, a reflection of recent trends towards creating increased biodiversity using
New Forestry techniques.
In the past, timber harvest has been followed by planting Douglas-fir and natural
regeneration of copice hardwoods and seeded red alder (especially in riparian
zones) was intermixed in the stands. Some of the larger young Douglas-fir
stands on private land in Quartz creek are nearly pure Douglas-fir, based on
examination of air photos. More recently the US Forest Service has adopted
the policy of replanting a species mix similar to that present before cutting.
Occasionally noble-fir is planted at higher elevations, and within the last 8 years
15-25% of the original stand has been left in some units where green trees and
coarse woody debris have been retained.

Vegetation Age Structure and Patterns
Reference Conditions

(

We characterized sera! stages of vegetation prior to timber harvest using records
of General Land Office surveys surveyed between 1871 to 1907 (rarely 1933)
throughout the study area. These surveys were performed to establish the
township, range and section grid for purposes of specifying locations and
delineating ownership by traversing the section and township lines. These
records include species and diameters of 1573 trees (Table V2) measured at
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647 points, primarily section corners and quarter section corners. We did not
reference the points to a map because time was limited and it was sometimes
difficult to interpret locations from the survey notes. All cedar species were
grouped together because in some cases they could not be distinguished in the
survey notes.
Table V2: Trees used to determine seral stage from the General Land Office surveys
performed 1871-1907 in the analysis area.
Number of
Number of
Species
Species
trees
trees
Yew

62

Vine maple

8

Douglas-fir

884

Dogwood

15
72

Western white pine

13

Big-leafed maple

Cedar species

130

Prunus

6

Willow

5
2

Oak

2

Noble fir

239

Western hemlock

40

Red alder

Diameter distributions for the more common taxa show there were many large
Douglas-fir (Table V3).
Table V3: Diameter distributions of common tree taxa in the General Land Office survey
data.
Number of trees by diameter class (inches)
Species
0-10

10-20

20-30

3040

40-50

50-60

60-70

70-80

80-90

Douglas-fir

208

169

179

189

89

28

13

7

2

Western
hemlock

107

85

32

9

5

Cedar

35

46

27

19

2

Yew

46

15

1

1
1

Sera I stage was determined for each point to be one of four age classes based
on tree diameters (Table V4). Over two-thirds of the points were classed based
on Douglas-fir diameters as follows: 0-9in =early, 9-20in =young, 20-30in =
mature, over 30in =old-growth. The other points were classed based on
relationships between diameter and seral stage judged to be appropriate to the
species and conservative, erring on the side of over estimating the amount of
younger seral stages. For example, presence of Pacific yew was always taken
to indicate old-growth. These points can be considered an estimate of the
percent of the area in each age class because they are approximately regularly
spaced.
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Half of the area in the survey was old-growth forest (Table V4). The remaining
forest is primarily young and mature with little early vegetation. These
proportions are corroborated by Steve Akehurst (pers. comm) who reported that
his predecessor described the natural forests on the private land in Quartz Creek
as dominated by old-growth with smaller amounts of mature and young mixed in.
This age structure of points on the landscape reflects the natural disturbance
regime. The relatively large proportion of old-growth is caused by the infrequent
catastrophic fires. This is consistent with the fire history in the Mill Creek basin
where the most recent stand-replacing fire was 340 years before the earliest
Government Land Office survey. More frequent low- and moderate-severity fires
would create patches of younger aged trees (the young and mature points in
Table V-4) and scattered younger trees in old-growth stands. The surveyors
probably tended to seek out larger trees so some points classed as one sera I
stage certainly contained younger trees.
Table V4: Sera I stages represented in the 647 points of the General Land Office
survey records.
Young
Old-growth
Early
Mature
over 200 years
20-80 years
0-20 years
80-200 years
Number
325
57
131
134
of points
Percent

(

9

20

21

50

Spatial patterns of seral stages in these forests would have been similar to those
in the Cook-Quentin study area of (Morrison and Swanson 1990), with a mosaic
of stands of different maximum ages and age structures. Clearly, many of the
stands were dominated by old-growth trees. Old-growth forest (containing
younger trees) was the matrix within which occurred patches of younger forest.
Current Conditions
Current vegetation size classes and age classes were determined by first
determining size class, developing a relationship between size class and age
class, and checking this information in the field and on air photos.
Current size class was photo-interpreted for polygons provided by the Blue River
Ranger District from air photos when this information was not already available
in GIS layer provided by the District. The size classes interpreted from air
photos are shown in Table V5. In some areas, notably in the Mill Creek area
and along the McKenzie River, polygons were not available were created as part
of this project. The color, aerial photos for 1994 and 1996 were provided by the
Forest Service and were available for most lands. Additional, small-scale, black
and white,1990 photos were used for some private lands in Quartz Creek.
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Table VS: Size classes age classes and seral stages determined to be approximately
equivalent for the sbJdy area for purposes of airphoto interpretation.
Size Class, DBH
Age Class
Seral Stage
(inches)
0-9

0-20

Early

9-20

20-80

Young

20-30

80-200

Mature

Over 30

over 200

Old-growth

Age class was determined from the color air photos for 30-40 polygons. At this
point it was noted that the age classification and the size classification were
essentially the same. For example, the 20-30 inch stands in the Elk-Cone subwatershed were classed as 80-200 years-old, mature forest. Two trips were
made to the study area during which we field-checked this relationship for nine
stands in Mill Creek and twelve stands in upper Quartz Creek. The relationship
found between diameter class and age class is shown in Table VS. This seems
reasonable for three reasons: 1) it has been field checked; 2) there is no actual
age data on which to base year of origin classifications; 3) these classifications
must both be based on relative vegetation and conifer cover, crown diameters,
tree heights and canopy gaps on air photos. Thus the two classifications are
destined to be quite similar.
Species groups were mapped using the 1996 and 1994 airphotos supplied by
the Blue River Ranger District for polygons provided by the District and
generated in this study. The species groups are shown in Table V6. Noble fir is
the only species mapped individually because it is the only one that can be
reliably identified on airphotos.
Table V6: Species groups mapped from airphotos.
Group
Conifer, at least
75% conifer
Mixed, 25-75%
conifer
Broad leafed, at
least 75% broad
leafed
Barren, will re-grow
to forest

Species included
Usually dominated by Douglas-fir and may include western hemlock.,
incense cedar, ponderosa pine, sugar pine, grand fir, noble fir, silver fir,
western redcedar, and less than 25% broad leafed species
A mixture of species from the conifer and broad leafed groups with 2575% broad leafed species
Big-leaf maple predominates on upslopes and red alder predominates
in riparian zones. Other hardwood species include chinquapin, black
cottonwood, Oregon white oak and less than 25% conifer species
Future species unknown

Noble fir

Dominated by noble fir with less than 25% other species.

Non-forest

Will not be managed for forestry uses because of higher priority uses
such as homes and commercial sites.

Quartz Creek and Minor Tributaries Watershed Analysis

(

74

The Quartz Creek and Minor Tributaries areas each have different proportions of
age classes (Table V7). The Quartz Creek watershed contains about 21 %oldgrowth, with 82 % of it on federal land. Most of the old-growth in Quartz Creek is
in the southern portion of the watershed. This area also contains a significant
portion in the youngest age-class stands, together these stands create a patchy
landscape with several partially isolated blocks of old-growth (Map 19). There
are almost no mature-aged stands (i.e., 80-200 year-old stands) in Quartz
Creek.
The Minor Tributaries contains less proportional area in old-growth (12 %);
however 21 %is in mature stands. As in the Quartz Creek watershed, most of
the older stands in the Minor Tributaries are on federal lands. The old-growth is
scattered in mostly separate stands in Elk Creek, Mill Creek, on top of Deathball
Rock, and along the McKenzie River near the Delta Campground (Map 19)..

Table V7: Current vegetation expressed as stand acres in given tree-size classes and
age classes by sub-area.
Subarea

Stand Acres by Tree-Size Class and Age Class
0-9 inches
0-20 years

9-20 inches
20-80 years

20-30 inches
80-200 years

> 30 inches
> 200 years

All classes

Quartz Creek Area

(

Federal

3,156

4,640

15

4,741

12,552

Private

4,787

8,397

301

1,031

14,516

Total

7,943

13,037

316

5,772

27,068

Minor Tributaries Area
Federal

2,508

4,083

3,515

1,965

12,071

Private

4,675

2,629

805

475

8,584

Total

7,183

6,712

4,320

2,440

20,655

Federal

5,665

8,723

3,530

6,706

24,624

Private

8,675

12,879

805

741

23,100

14,340

21,602

4,335

7,447

47,724

All Land

Total

Vegetation patterns by sub-watersheds are shown in Table VB. Upper Quartz
Creek are distinguished by containing almost 60% of the old-growth in the study
area, all on federal land. This old-growth as well as all the old-growth in the
study area is perforated and fragmented by harvest units, as can easily be seen
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in the Map 19. Minor amounts of old-growth occurs in other sub-watersheds
almost all on federal land. 80% of the stands in the northern, or lower part, of
Quartz Creek are less than 80 years old .
.Table V8: Current vegetation expressed as stand acres in given tree-size classes and
classes by sub-watersheds.

~-e

Stand Acres by Age Class
Sub-watershed
0-20 yr

20-80 yr

over 200 yr

80-200 yr

Quartz Creek Area
Upper Quartz,
Fawn-Buck, Lytle-Indian

2,286

3,710

13

4,073

Other

2,013

1,594

3

944

274

219

2,324

467

Mill

1,380

1,265

546

648

Other

2,845

3,205

983

764

Minor Tributaries Area
Elk-Cone

The Elk Creek sub-watershed is the only area dominated by mature stands, 80200 years old (Table VB). In fact about 80% of the mature stands in the study
area are in this northwest comer, though not all of them are in the subwatershed boundary. It also contains the largest contiguous expanse of
unmanaged stands in the study area and the largest unroaded and minimallyroaded area of land (Map 19).
The Mill Creek sub-watershed has been heavily harvested, resulting in 69%
stands less than SO-years old (Table VB). Small amounts of mature and oldgrowth forest remain in several locations (Map 19).
The species map (Map 20) shows that conifers dominate the study area. Small
amounts of mixed and hardwood stands occur in riparian zones. Noble fir
occurs on Deathball Mountain and Indian Ridge.
Reforestation following harvesting is primarily done with Douglas-fir on private
land and on Federal land up until about 10 years ago (Monty Wilson pers.
comm. ). Since about 10 years ago, the Forest Service has planted a mix of
species similar to those present in the original natural stand. For example, noble
fir is used at high elevation and western redcedar is used along riparian zones
when they were present before harvest. On some sites races of western white
pine resistant to the white pine blister rust have been planted to help this species
recover in these landscapes. This will increase biodiversity compared to
monospecies Douglas-fir plantations.
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Coarse Woody Debris

(

Coarse wood debris (CWO) was estimated for reference and managed
conditions using a computer model that simulates the effects of disturbances on
CWO over hundreds of years (P. Wright, pers. comm.). It models forest growth,
creation of CWO by non-catastrophic mortality (e.g., from insects, suppression,
disease) and mortality caused by fire, and loss of CWO by decomposition. It
does not include CWO lost by combustion during a fire. The mean fire return
interval, and the mean proportion of the stand killed in the fires can be adjusted
for different fire regimes. In a simulation, actual values vary randomly around
these means. This model was modified to allow simulation of uniform rotation
lengths. Thirty runs were made for each scenario. Simulations were run for 500
years in order to reduce variability in CWO estimates for each run. In this
model, maximum live mass that the model attains is an index of productivity and
it was set to 1250 ton/ac for all runs.
To simulate reference conditions, model parameters were set to simulate a
moderate intensity fire regime. Mean fire return interval (MFRI) was 120 years
and mean percent of biomass killed in a fire was 50 +I- 25 standard deviation.
These and other parameters are shown in Table V9. Using this high standard
deviation resulted in some fires that killed all or nearly all trees and some fires
that simulated relatively light under burns. This wide range of fire severities
mimics the natural fire regime described elsewhere in this report.

(

Table V9: Input parameters and results of CWO model runs. Model outputs are means
of 30 runs of 500 years each. See text for descriptions of the column headings. New
forestry here refers to harvests in which some live trees, snags and logs are left on the
site to conserve biodiversity (Kohn and Franklin 1997).
Intense
Moderate intensity
Input Parameters:
Timber
New Forestry
fire regime
Management
Maximum mass (ton/ac, Mg/ha)

1250, 700

1250, 700

1250,700

178, 100

178, 100

54,30

120 yr

120 yr

55

50± 25%

80 ± 15%

95± 1%

95%

20%

5%

Live biomass (ton/ac)

753 ±139

610 ±102

252 ±84

Live biomass (Mg/ha)

422 ±78

342 ±57

141 ±47

Mean CWO mass (ton/ac)

332 ±54

139 ±34

34 ±13

Mean CWO mass (Mg/ha)

186 ±30

78 ±19

19 ±7

Initial CWO mass (ton/ac,
Mg/ha)
MFRI or Rotation length
Percent that dies in fire or
harvest ± 1 sd
Percent of died not
consumed/harvested
Model Output: mean ±std dev

(
\
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CWO predicted under the moderate intensity fire regime, 332 ton/ac CWO, is
similar to the mean CWO of 336 ton/ac for nine research sites in western Oregon
and Washington (Table V10). Examination of yearly total CWO over a 500 year
run shows CWO varying from less than 200 ton/ac long after a fire to over 900
ton/ac immediately after a fire. If consumption of CWO by fire was included in
the model it would predict lower minimum values.
Table V10: CWO for_an species on nine research plots dominated by Douglas-fir in
the western hemlock vegetation series. (from Harmon et al. 1986 and Means et at.
1992). Units are tons/acre (Mg/ha •
Snags

Logs

Mean ratio snags:Jogs

Total

127 [71]

209 [117]

0.67

336 [188]

Data on CWO for the·natural stands in the Willamette National Forest (Table
V11) are lower than model output. Most of our study area is in the western
hemlock vegetation series so data from these series are most appropriate for
comparison with model output. This series has an average down wood mass of
129 ton/ac according to the Willamette National Forest Plant Association Guide
(Hemstrom et al. 1987). When snags are included this corresponds to a total
(logs and snags) CWO mass of approximately 215 ton/ac (Table V11 ). This is
less than the model prediction of 332 ton/ac for a moderate intensity fire regime
(Table V9). The Douglas-fir and true fir series occur but are relatively
uncommon in the study area, so their CWO values are of minor importance for
the area as a whole. Stands of these vegetation series will have lower CWO
values than those in the western hemlock series or the simulated values in Table
V9.
Table V11: CWO on ecoplots in the Willamette National Forest for three vegetation
series. Data on log mass and number of snags are from the Willamette Plant
Association Guide (Hemstrom et at., 1987) for undisturbed mature and old-growth
stands. Total CWO mass is estimated from down wood using the ratio between snag
mass and log mass of 0.67 based on the data of Harmon et al. (1986) and Means et al.
(1992).
Estimated
Snags>
Relative Abundance
Logs
total CWO
ofVeg. Series in
20" dbh
(Ton/ac) [Mg/ha]
Study Area
(#/ac) [#lha]
Vegetation Series
Douglas-fir and DouglasLow
2.5 [6.2]
36 [20]
60 (33]
fir-western hemlock
Grand fir and silver fir

Low

3.3 [8.1]

59 [33]

99 [55]

W.estem hemlock

High

5.8 [14.3]

129 [72]

215 [120]

That the model prediction (332 ton/ac) for moderate intensity fire regimes as
occur in the study area agree very closely with the CWO found on research plots
(336 ton/ac) is not surprising because the model was calibrated to data from
research plots including these. These plots, however were not an unbiased
sample of natural stands in the western hemlock series in western Oregon and
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Washington. The significance of the disagreement of model output with the
mean CWO value (215 ton/ac, Table V11) for this series in the Willamette Plant
Association Guide (Hemstrom et al. 1987) is unknown because this is also not
an unbiased sample. It is my professional judgement that the values on the
research plots and model predictions are probably high. The stand studied by
Means et al. (1992) at least certainly had a CWO mass, 640 ton/ac, higher than
is typical.
Different natural disturbance and management regimes will result in different
levels of CWO. Here we separate these regimes into three broad classes:
unmanaged, natural stands as the reference condition, intensively managed
stands, and other stands such as "new forestry" stands in which live trees, snags
and logs have been left on site for wildlife habitat (Kohm and Franklin 1997).
The values for CWO presented below and in Table V9 are useful for comparison
purposes, even though they may be overestimates, as discussed above.
Table V12: Areas of forest in different age classes for relating to CWO. Effective fire
suppression started about 80 years ago so it seems reasonable to consider stands less
than 80 years old became established following harvest.
Acres of Stands in Age Class and CWO Class
0-80 years
Managed

Over 80 years
Unmanaged

Federal

7,796

4,756

Private

14,250

266

Total

22,046

5,022

Federal

6,592

5,481

Private

7,304

1,280

Total

13,896

6,761

Quartz Creek Area

(

Minor Tributaries Area

Unmanaged stands in our study area are almost always old-growth and on
federal land. Levels of woody debris in these stands would usually be higher
than in other stands. The model predicted a value of 332 ton/ac for a moderate
intensity fire regime in Table V9 and Hemstrom et al. (1987) found 215 ton/ac
based on Table V11. The area in unmanaged stands can be represented by the
area of stands over 80 years old (Table V12), so high levels of CWO probably
occur on about 1/5 of the Quartz Creek area and 1/3 of the Minor tributaries
area.
Intensively managed stands cover most of the land. They occur on the private
land cut when high chip prices provided incentive to remove all chipable wood,
live or dead. They also occur on federal land harvested from 1975 to 1986 when
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policies required yarding unmerchantable wood to the landing, resulting in clean
harvest units. These stands have very low levels of CWO. The model predicted
than 34 ton/ac for the intensive timber management scenario in Table V9.
Other managed stands. More CWO was left in units on private land harvested
when chip prices were low and on federal land before about 1975 and after
about 1987 when new forestry techniques of green tree and CWO retention were
used. The model predicts a CWO level of 139 ton/ac under the new forestry
scenario in Table V9. The relatively low levels of CWO occurring in managed
stands of either type above probably occur in about 2/3 of the study area (Table
V12).

Sensitive Plants
The majority of species on the Willamette National Forest sensitive plant list
occur in habitats that do not support a closed forest canopy. Sensitive habitats
in the study area were mapped from the 1996 and 1994 color airphotos (Map
20). Many sensitive habitats are dry, such as dry meadows and rock outcrops
(Table V13).
Table V13: Types and numbers of sensitive habitats in the two main watersheds of
the analysis area.
Minor Tributary Area

Quartz Creek Area

28

21

Moist meadow

0

23

Wet meadow

1

12

Marsh

3

0

Pond

2

1

Lake

0

1

Rock outcrop

10

23

Talus or scree

1

0

Type of Sensitive Habitat

Dry meadow

"Rock gardens" are common where soils are thin, such as on steep and/or
convex slopes. Examination of these habitats in air photos indicates all the dry
meadows are dominated by herbaceous vegetation, while moist and wet
meadows can be dominated by either herbaceous or shrubby vegetation. Dry
meadows are common on slopes with a southerly aspect, and are especially
common in the lower tributaries of Quartz Creek such as Cane Creek (Map 20).
Moist and wet meadows are most common west and north of Sardine Butte.
Marshes and ponds occur in old channels on terraces along the McKenzie River
and a pond and small lake occurs north of Sardine Butte. Talus occurs west of
Sardine Butte.
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These habitats all occur as a result of common geomorphic processes acting on
geologic substrate of variable composition and hardness in a variable
environment. Thus most of them are not of limited distribution in the region.
Dry, moist/wet and shrub meadows, rock outcrops, talus and riparian zones
along streams are common in the region. Small lakes and ponds on benches
and draws are less common in the Western Cascades Ecological Province
(Franklin and Dyrness 1973). The least common type of habitat in this region is
the small lakes, ponds and marshes in abandoned channels along the McKenzie
River, several of which are identified on Map 20.
Little information is available on sensitive plants in the study area. Limited
surveys have been done and no occurrences of sensitive plants are known. The
following Table V14 lists the species that may occur in the known potential
habitats.

Table V14: Plant species that may occur in habitats kno'M'! to occur in the study
area. These species and their habitats are taken from the Regional Foresters
Sensitive Plant List for the Willamette National Forest

(

Dry meadow
Agoseris elata
Allium campanulatum
Sisyrinchium sarmentosum
Dry open woods:
Allium campanulatum
Astragalus umbraticus
Hieracium bolanderi
Moist/wet meadow and shrub meadow
Agoseris elata
Asarum wagneri
Calamagrostis breweri
Carex livida
Delphinim oreganum
Frasera umpquaensis
Gentiana newberryi
Lycopodiella inundata
Ophioglossum pusillum
Oxypolis occidentalis
Scheuchzeria palustris var. americana

(

Moist coniferous forest:
Botrychium minganense
Botrychium montanum
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Rock outcrop:
Asplenium septentrionale
Pellaea andromedaefolia
Polystichum californicum
Rocky slopes, scree:
Aster gormanii
Arnica viscosa
Campanula scabrella
Lewisia columbiana var. columbiana
Romanzoffia thompsonii
Riparian zones:
Botrychium minganense
Botrychium montanum
Calamagrostis breweri
Cimcifuga elata
Huperzia occidentalis
Poa laxiflora
Aquatic habitat in small lakes and ponds:
Mantia howe/Iii
Utricularia minor
Wolfia columbiana

Survey and Manage, C-3 Species
The Standards and Guidelines in the Record of Decision (1994) specify that
agencies survey and manage for species specified in Table C-3 of that
document. No surveys for these species have been conducted in the study area
and occurrence of these species here is unknown. The types of habitat
preferred are known in general terms for many of the species, however. This
information is summarized in Appendix J2 to the FS EIS (USDA and USDI,
1994 ). Many of these species are associated with late-successional forests
which have been harvested over most of the watershed.
Appendix List BOT4 in the South Fork McKenzie Watershed Analysis (1994)
groups these species into "guilds" according to their preferred habitats. Since
that watershed is adjacent to the study area its environment is similar. However
the study area does not include alpine and subalpine areas associated with the
highest elevations of the South Fork McKenzie. Nevertheless, that appendix
can be used to suggest where C-3 species may be found in the study area.
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WILDLIFE

Reference Conditions
Species historically found in the Quartz Creek watershed evolved with the
landscape in response to a range of environmental variability. Changes in the
size, type and frequency of disturbance have altered the historic range of
environmental variability. As a result, forest stands may not provide, prior to
harvest, the structural and compositional features necessary for the long term
viability of many late-successional species. No appropriate analogs are
available for comparison.

Current Conditions

(

Twenty-two species listed as either (Record of Decision) C-3, state listed critical,
state listed vulnerable or Federally listed (including R6 sensitive) are known to
occur in the Quartz Creek watershed. (Table WI). The highly fragmented
condition of the Quartz Creek watershed does not currently provide large
expanses of multi-storied canopy old-growth habitat necessary for the long term
viability of many of these species. Forest fragmentation is a landscape level
process that progressively subdivides forest stands into smaller and more
isolated tracts and can result both from human activity or natural processes. A
highly fragmented landscape departs from the historic range of variability in the
forested landscape and can negatively influence the integrity of ecological
processes. In general, forest fragmentation increases the amount of forest edge
and decreases the amount of interior habitat, leading to long term changes in
forest structure, microclimate, habitat availability, and prey density. These
changes can ultimately result in changes to species population health and
distribution. Future land management strategies focus on recruitment and
maintenance of a series of interconnected late-successional forest habitats.
The development of late-successional reserves will enhance the quality of
habitat features for late-successional associate species. Many species in the
Quartz Creek watershed, however, are associated with early seral habitats.
These species include deer, elk, songbirds (including neotropical migrants) and
small mammals. An unpublished study conducted in nearby watersheds
documented 70 species utilizing early seral Douglas-fir stands, 61 of which were
neotropical migrants or non-migratory passerines (E, Arnett, pers. comm.). The
other 9 species were raptors, shorebirds, game birds or waterfowl species.
Swainson's thrush, hermit warbler, winter wren, MacGillivray's warbler, and
black throated gray warbler were the most common species detected. Published
studies have previously associated these species, except MacGillivrays warbler,
to be late seral associates.

(
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The availability and distribution of early seral habitat types is expected to
decrease in areas managed for late successional reserves such as west of
Quartz Creek and around Elk Creek. As early seral habitat transitions into mid
and late seral conditions, these species can be expected to shift part or all of
their home ranges away from late-successional reserves and toward matrix or
private land areas that could provide essential early seral characteristics
important for foraging or cover. Increased animal damage complaints from
private landowners are possible assuming private land serves as a source of
early seral habitat.

Table W-1. Species of concern known or with potential to occur in the watershed
Federally listed
Table C-3
(including R6 sensitive
State listed State listed -critical
species)
species
vulnerable
American marten
Red tree
Oregon spotted frog
Red legged frog
vole
Western pond turtle
Western pond turtle
Frinoed mvotis
Ferruginous hawk
Ferruginous hawk
Pallid bat
Northern goshawk
Pileated woodpecker
Northern bald eagle*
Olive-sided flycatcher
Common nighthawk
Peregrine falcon*
Willow flycatcher
Townsend's big-eared
Townsend's big-eared
bat
bat
Western bluebird
Harlequin
duck
Fisher
Northern spotted owl*
White footed vole
California wolverine
* federal threatened or endangered spec1es

Species of Concern
Of the 408 total ROD C-3 species; 234 (57%) are fungi, 81 (20%) are lichens, 23
(6%) are bryophytes, 43 (1 0%) are mollusks, 17 (4%) are vascular plants, 4 (1 %)
are arthropod groups, 5 (1%) are amphibians and 1 (0.2%) are mammals.
Because the location and potential distribution of many Fungi, lichen, bryophite,
mollusk and arthropod ROD C-3 species is unknown, Standards and Guidelines
mandates the implementation of extensive surveys and the management of
known sites.

Red Tree Vole (Phenacomys longicaudus)
The only ROD C-3 wildlife species that potentially occurs in the watershed based
on it's home range and habitat requirements is the red tree vole. The red tree
vole is found in dense, mesic coniferous forests that contain large Douglas-fir
trees. Their diet consists almost exclusively of Douglas-fir needles. This
species builds nests of Douglas-fir needles from 50-150 feet off the ground.
Because they are arboreal and nocturnal they are rarely observed. They are a
major prey item for the northern spotted owl. The ROD Standards and
Guidelines can be expected to protect existing habitat and provide the
recruitment of long term habitat for the red tree vole through maintenance of late
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successional reserves (LSRs) west of Quartz Creek and around Elk Creek and
improved riparian corridors necessary for dispersal.

Northern Bald Eagle (Haliatus leucocephalus)
Bald eagles are associated with rivers, marshes, coasts and lakes. They also
require large trees for nesting. Although no known nesting sites occur in the
watershed area, bald eagles are occasionally seen perched along the banks of
the Mckenzie River. The continued maintenance of the Mckenzie River riparian
area and the corresponding recruitment of late-successional habitat near the
river will continue to provide quality bald eagle habitat.
American Peregrine Falcon (Falco peregrinus anatum)
Suitable nesting habitat (usually cliffs) is the most common limiting factor for the
peregrine falcon. Peregrines are not well suited to forest interior conditions.
Nesting habitat surveys have not recorded peregrine falcon use in the watershed
area. Although It is unclear what effects the ROD Standards and Guidelines will
have on potential future peregrine falcon populations, deleterious effects are not
expected.
Northern Spotted Owl (Stix occidentalis caurina)
Northern spotted owls have been documented in at least three areas of the
analysis area. Owls are known to occur in the sub-watersheds of Lytle Creek,
Elk Creek, and Mill Creek (R. Seitz and L. Lyons, pers. comm.). Much of the
earlier survey information had come from timber sale planning surveys up to the
late 1980's. Thereafter, the Oregon Cooperative Wildlife Research Unit began
surveys of specific sites and of suitable habitat to determine occupancy and
reproductive status of owls (J. Thrailkill, pers. comm.). Currently the Elk Creek
and Mill Creek sub-watersheds are being surveyed on an annual basis. As of
1988 a limited survey effort, covering about 10 % of suitable habitat, revealed
that the Hagan Late-Successional Reserve (LSR) contained four owl activity
centers and supported two pairs. Owl survey results since 1988 for the Hagan
LSR are shown in Table W-2. The current goal for the Hagan LSR is to support
5 owl pairs. Based on the current habitat condition of the LSR, and reported
scattered night responses, it is believed that additional surveys could reveal
additional owl pair locations.
The ROD Standards and Guidelines can be expected to benefit spotted owl
populations within the late-successional reserves through increased growth of
late-successional habitat and through enhanced connectivity between late
successional reserves via management of riparian zones and matrix lands.
Some portions of the matrix lands in Quartz Creek are not meeting the current
standards of adequate owl dispersal habitat. The current standard, often called
the "50-11-40" measure, seeks to maintain, on at least 50 % of capable lands
within a quarter township, stands with stems of at least 11-inches diameter at
breast height and at least 40% canopy closure. Currently, only 37% of
capable lands meet the dispersal standard in northeast quarter of township 18
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south and range 4 east. Only 44 % of capable lands meet the dispersal
standard in the southeast quarter of the same to'NTlship.
The dispersal between the Fall Creek LSR and the Hagan LSR to the north may
depend on management of critical "stepping stones" that could link the two
areas. These stepping stone consist of suitable dispersal habitat in the Longterm Ecosystem Productivity (LTEP) site of Deer Creek, the privately o'NTled
Ennis Creek drainage, the Adative Management Area just north of Ennis Creek
and the private lands just to the north of Finn Rock.
Table W-2. Total northern spotted owls survey results through 1994 in the Hagan LSR,
Q ua rtz Cree k Wat ers he d ' Bl ue R"1ver o·IS tr"IC,
t 0 reg on.
1989
1988
1990
1991
1992
1994
1996
1993
1995
Singles
0
0
1
1
1
2
0
1
1
Pairs, non-nesting
0
2
1
1
0
0
0
0
1
or unknown
Pairs, reproductive
0
1
0
0
0
0
0
0
0
Number of known
0
2
0
0
0
0
0
0
0
young

Table W-3. Additional state listed critical and RG sensitive species that occur or
potentially could occur within the watershed including type of listing, habitat type, current
status and expected status of species under standard and guidelines management
strategies with a transition toward increased late-successional habitat.
Species
Usting
Habitat type
Current
Future
type

Oregon spotted frog

sc

Western pond turtle

SC,R6S

Ferruginous hawk

SC, R6S

Northern goshawk

sc
sc

Common nighthawk
Townsend's big-eared
bat

SC,R6S

Fisher

sc

Red legged frog

R6S

Harlequin duck

R6S

White footed vole

R6S

California wolverine

R6S

American marten

sv
sv

FrinQed myotis

Aquatic sites w/variety of vegetation.
From grassland - forests.
Quiet water in small streams, lakes
and marshes. Needs basking
structures.
Requires ledges, cliffs, isolated trees
or riparian woodland for nesting.
Late sera! coniferous forest.
Forage over almost all Oregon
habitats, nest in open areas.
Depends on suitable roost sites.
Roosts in buildings, caves, mines
and bridges.
Late sera! coniferous forest, with
deciduous component, riparian
corridors.
Meadows, woodlands, forests. Near
ponds, marshes and streams.
Low gradient stretches of mountain
streams in forested areas.
Riparian portions of forested areas,
may also depend on small clearings.
Alpine open forests, late sera!
associate, avoids dense
regenerating forests.
Late sera! mesic coniferous forests.
Dependent on coarse woody debris.
Forested and riparian areas _Qrimarily

4

status
Possible
presence
Possible
presence

Status
No
change1
Positive
change

Possible
presence
Possible
presence
Present

Positive
change
Positive
change
No
chanQe
Positive
3
change

2

Present

Present

Positive
change

Present

Positive
chanQe
Positive
chanQe
Positive
change
Positive
change2

Present
Present
Possible
presence
Present
Possible

Positive
chanQe
Positive

1997
1

0
0
0
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Habitat type

Usting

type

(

Pallid bat

sv

Pileated woodpecker

sv

west of the Cascade Mountains.
Arid habitats, also in open forest
types. Roosts in cliffs, caves, mines,
buildings
Late seral coniferous forests.

Olive-sided flycatcher

sv

Multi-story coniferous forests.

Willow flycatcher

sv
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Current
status
presence
Possible
presence
Present
Present

Future
4
Status
change~

Positive
2
change
Positive
change
Positive
change
No
change
No
change

Riparian willows, forest edges
present
around water
Western bluebird
sv
Forest openings with nest holes,
Present
riparian woodlands, clear-cuts
w/snags .
..
..
SC-State-crit1cal, R6S=R6-sensitlve, SV-state-vulnerable
1
Species decline attributed to introduction of bullfrog
2
Western pond turtle documented within 1 mile of watershed
3
Species are intolerant of disturbance or human contact that would expect to decrease in LSR settings
4
Future condition is defined as ttie expected general trend of population presence and viability as a result
o f future land management activity

-

(

-

Little information exists about many of the species listed by the state, Forest
Service or Region 6 that are known to exist or potentially could exist in the
Qua~ Creek Watershed. Forest Service management indicator species
American marten and pileated woodpecker for example are both known to occur
but no survey information is available. Similarly, the 'Nestern pond turtle has
been observed within 1 mile of the watershed and is listed by the state as critical
and Region 6 as sensitive, yet no survey work has been attempted to date. In
addition to the 408 ROD table C-3 species about which little is know in the
Quartz Creek Watershed, the California wolverine, harlequin duck, Townsend's
big eared bat, fisher, Oregon spotted frog, red legged frog and northern
goshawk should all be included in future survey strategies that would allow some
indication of the effectiveness of ROD Strategies and Guidelines in maintaining
and enhancing biodiversity across the landscape.

Elk and Habitat
HE/west Analysis
The following discussion about elk was derived from personal communication
with Bill Castillo, ODFW District Biologist at the Springfield office, the documents
Ecology and Management of Roosevelt Elk in Oregon (Harper, 1987), and the
South Fork McKenzie River Watershed Analysis (1994).

(

Historically, elk populations in Oregon have gone through dramatic cycles of
decline and regrowth as a result of human activities. Early pioneers described
elk as being very abundant. There was no early management or protection of
elk and, as western Oregon became populated with settlers, overharvest began
to occur. Mostly due to unregulated commercial exploitation, the elk herds in
Oregon 'Nere reduced to remnant populations in remote areas by the 1890s to
1900s. The first management actions were taken in 1872, when the state
legislature prohibited elk hunting for meat, hides, and antlers. All hunting was
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eventually prohibited in 1899. By 1917, the Game Commission reported that it
would not be possible to re-establish elk in Oregon. Never-the-less, transplanting
programs introduced Rocky Mountain elk originally from Yellowstone Park into
western Oregon that presumably mixed with the remnant Roosevelt herds. By
1938, elk populations were recovering and a limited bull hunt was allowed in
Clatsop County. Within a few years, hunting was resumed in the McKenzie
area.
Knowledge of the exact herd sizes in the analysis area is not available. Surveys
by the ODFW began first as informal trend counts by car in limited areas on
Forest Service land. Eventually surveys developed into aerial surveys
performed during the month of February. The focus is to examine herd
composition on the winter ranges; the ODFW management objective is to
maintain 10 bulls to 100 cows. Currently elk are close to the ODFW
management objective of 4500 elk in the McKenzie Management Unit-an area
that is bounded by a line between Springfield and Lebanon on the west, by
highways 20 and 58 on the north and south, respectively, and by the crest of the
Cascades on the east.
During the 1970s several elk transplants occurred in the Blue River and
McKenzie Bridge areas to enhance the population. These introductions are
considered to have contributed to the herd sizes today. One historic wintering
area was the South Fork of the McKenzie River. After the construction of the
dam, the herd is thought to have begun using the Quartz Creek basin to a
greater degree. This herd is not likely limited to only the Quartz Creek
watershed. Over the season, elk generally migrate upslope during the spring,
following the phenology of vegetation and downslope in the fall as frosts kill
herbaceous growth. They can travel long distances and will avoid human
activity and roads with vehicular traffic. Elk are expected to be in Quartz Creek
at any time of the year due to their coming and going and now are consider to be
as widely distributed as deer.
Management by ODFW consists of two different approaches. The objective of
management in the western, mostly private lands of the McKenzie Management
Unit is to stabilize elk populations and prevent increased growth. Management
is mostly by regulated hunting in this western portion. Historically, winter elk
herds were large and concentrated in few localized areas. Largely through
management of hunting seasons, the ODFW have changed elk herds into
smaller herds, typically less than 20 elk, that are dispersed over greater areas.
The purpose of dispersing elk is to minimize winter damage on private
agricultural and industrial forest lands where large herds may congregate. In
contrast to the private lands management, the objective in the in the eastern,
mostly Forest Service lands is to maintain a productive herd with surplus to meet
recreational harvest objectives. Here management objectives are achieved
largely through habitat management. An important component of the habitat
management is through cooperation and negotiation with the Forest Service
about activities on federal lands.
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All land within the Willamette National Forest has been designated according to
a big game emphasis areas. These areas are assigned a rating of high,
moderate, or low. The effects of projects are evaluated using a numeric model
(Wisdom et al. 1986) that calculates indices of "habitat effectiveness" based
largely on vegetation cover types and road density.
The Quartz Creek and Minor Tributaries watersheds have been mapped as
mostly low with lesser amounts of moderate emphasis. An area of high
emphasis in the Mill Creek drainage occurs in the Mill Creek watershed,
however this was not included in the model analysis because the model is
unable to handle the smaller sized vegetation polygons in Mill Creek. Much of
the analysis area is also designated as winter range, being below 3500 feet
elevation.

(

Table W-4 shows the results of the HEiwest elk habitat analysis model and the
resultant habitat indices for the various emphasis areas. In most cases, the
habitat quality assayed by the model exceeds the minimum limits given in the
Forest Plan standards and guidelines. In the moderate emphasis designation,
the standards and guidelines require that habitat conditions shall provide "good
quality'' cover and forage. The intent is to increase or maintain the indices for
overall condition (HEI), cover quality (HEc), forage quality (HEt), road density
(HEr), and size and spacing of cover and forage area (HE 5 ); all indices should be
at least 0.4. In the low emphasis area, the indices may be low for all four
variables; all variables should be at least 0.2. The model produced an index of
0.30 for roads in the Quartz Creek moderate area; this is below the standard of
0.40 for roads. Open roads were measured to be 40 miles in the approximately
10 square miles of moderate area in Quartz Creek. Road lengths were
determined by map wheel of the open roads from the 1990 McKenzie and Blue
River Ranger District map. Road 340 was assumed closed due to damage; all
other were assumed open and are generally well traveled by hunters and
recreationalists (G. Flint, pers. comm.). Research has suggested that human
activity on roads alters distribution of Roosevelt elk habitat use and that stress
caused by human use of roads can lead to adverse biological effects.
Table W-4· Results of the HEiwest elk habitat model analysis
HEs
HEc
HEr
size and
spacing
Roads
cover
Emphasis area
0.69
0.22
0.42
Quartz Creek low
0.45
0.70
0.30
Quartz Creek moderate
0.73
0.49
0.56
Minor Tributaries low

(

HEf
Forage
0.75
0.57
0.50

HEI
Overall
index
0.47
0.48
0.56

Any decreases in the rate of forest harvest due to the Northwest Forest Plan is
not expected to have a negative effect on elk populations in Quartz Creek. The
main value of habitat in Quartz Creek is in the winter cover provided for and
winter thermal cover is likely to increase over time with the development of the
late-successional reserves elk (B. Castillo, pers. comm. ).
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RECREATION

Historical Use
Past and current human uses of the Quartz Creek and McKenzie Minor
Tributaries Watersheds have been related to the abundant natural resources of
the area. Accounts of prehistory in the area suggest that this region of the
Cascades. was used by indigenous people who were ancestors of the Moll ala
tribe. Early historical accounts document settlers in the 1860's who arrived after
gold was discovered in Blue River. Following this, Belknap Springs resort was
developed in the 1870's and began to draw visitors through the McKenzie Valley
(Upper McKenzie Watershed Analysis 1995). In the early 1900's, forestry
became an important economic activity, with 9 mills operating in the McKenzie
Valley in the 1930's. Changes in the timber industry which continue into the
present resulted in the closure of those mills, with current timber harvests being
shipped out of this area for processing (Committee for Economic Development
of the McKenzie River Valley, 1986). Although tourism also declined at different
times (especially during the depression), it has always been an important
economic activity in the area (Upper McKenzie Watershed Analysis 1995).
McKenzie District Ranger John Allen noted that in 1925, there was an identified
need for a campground near McKenzie Bridge. The number of visitors at that
time was close to 40,000: 8,000 were guests of resorts or hotels, 3,900 were
picnickers, 100 were summer home residents, and the rest were doing some
type of camping or short-term visits. "Rangers at the time noted that the area
was already heavily committed to recreation and that recreation values here
would become thoroughly entrenched over time" (Allen, 1997). Recreational
activities have included boating (rafting, kayaking, and canoeing), fishing
(salmon, steelhead, and trout), hunting, collection of bear grass, cones, boughs,
mushrooms, and berries, rock climbing, hiking, mining, swimming, camping, and
nature study.

Current Recreational Use
The majority of recreation and tourism activities in these watersheds occur near
the main stem of the McKenzie River due to easy access and abundant
opportunities. This area is within easy driving distance of Eugene metropolitan
area, and is on a major travel route to the Cascades and central Oregon. Table
R1 shows the average daily traffic volumes for the last 4 years on Highway 126
through this area (Oregon Department of Transportation, 1997). The
designation of State Highway 126 just east of this area as a National Scenic
Byway has coincided with a 20 % increase in visits to the McKenzie Ranger
Station on weekends (P. Raab, pers. comm.), meaning that an increasing
number of travelers are likely to be passing through the Minor Tributaries
Watershed as well.

(
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Table R1: Average Daily Traffic Volumes on Highway
Mile Post
Location
36.00
.9 mile east of Nimrod
40.70
on Blue River Bridge
45.38
.01 mile W of Cougar Res. Rd.
49.79
.01 mile E. of road to McKenzie Bridge
Rec. Area

90
126.
1993
3400
3500
2900
2600

1994
3600
3700
3100
2800

1995
3700
3800
3300
2700

1996
3600
3700
3200
2600

There are no overall recreation use data available for these two watersheds, nor
are there any traffic counts on Forest Service roads which might be used to
estimate recreation use. Visitor numbers are available for some developed sites
and commercial river use (see below), but not for dispersed recreation use.
Forest Service personnel familiar with the area state that there is very little
recreation use outside of the McKenzie River corridor. There is a welldeveloped road following Quartz Creek that affords access to the Creek at
multiple bridges and pull-outs on Rosboro Lumber Company land. However,
there is little evidence of Creek use or campsites in this area. The first 5 miles of
Quartz Creek provide whitewater rafting or kayaking opportunities during high
water. Recent floods have opened up the mouth of the river, and there is very
little woody debris in the river to impede progress or pose safety hazards.

(

Recent logging operations are readily visible from the road through private land,
detracting from its value as a scenic drive. Hunting is allowed on the private
Rosboro land where it doesn't conflict with forest management activities.
Otherwise, private land is generally gated and recreation access is by permit.
The National Forest Boundary begins about 9 miles up the Quartz Creek road,
and there appears to be very little use of this area. There are no developed
campgrounds in this part of the watershed, and few trails. Forest Service
personnel report that most users are hunters and berry and mushroom pickers.
In the Minor Tributaries area, outside of the mainstem of the McKenzie, there is
also little recreation use. The Elk Creek area is gated, which deters recreation
use. The road to the south of the main stem, sometimes called Powerline Road,
is used by hunters and mountain bikers, as well as those driving for pleasure.
There are a few dispersed camping sites along this road, as well as signs of
depreciative behavior such as illegal dumping. This area contains a 125 acre
wetland, called Cottonwood Swamp, which attracts a wide variety of wildlife and
has potential for development as a wildlife viewing area (Community Planning
Workshop, 1992). This area is a potential site for side channel habitat
maintenance and possible restoration.

Future Outlook for Overall Recreation Use

(

Recreation use in these watersheds is likely to increase in the future for a
number of reasons. Between 1980 and 1989, recreation visitor days (RVD's) on
the Willamette National Forest increased at an average annual rate of 2.2%, and
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RVD's at developed sites grew even faster at 2.4% (see Table R2). Table R3
shows that statewide projections for recreation use indicate that all types of
recreation use found in this area are expected to experience significant growth
through the year 2000 (Community Planning Workshop, 1992).
Table R2: Willamette National Forest Recreation Use 1980-89
'
Activity
Ave. Annual Growth Rate(%)
Camping
2.8
Driving/sightseeing
2.1
Hiking
1.2
Picnicking
1.8
Horseback riding
2.8
Organization camping
-1.1
Hunting
2.3
Fishing
10.1

.

Table R3: Recreation Use Projections for Region 8*.
Activity
Ave. Annual Growth Rate (%)
Camping, RV
4.7
Camping, tent with vehicle
2.9
Sightseeing
2.9
Day hiking on trails
6.3
Big game hunting
1.9
Fishing, freshwater boat
3.3
Fishing, freshwater bank
2.3
Boating, river non-motor
2.8
Nature, wildlife observation
4.5
*Reg1on 8 includes Lane, Linn, Benton, Marion, Polk, and Yamhill Counties

An analysis of the Delta Showcase area (Community Planning Workshop, 1992),
which includes part of the Minor Tributaries watershed to the south of the
McKenzie River, predicts that demand for recreation activities in this area will
increase due to demographic factors. They point out that the population of Lane
County is growing more quickly than that of the state, is employed at a slightly
higher rate, and earns a higher per capita income than the state average. These
factors lead to a larger pool of potential visitors with the discretionary income to
participate in outdoor recreation activities. Table R4 shows that residents of
Lane and Linn Counties use the Willamette National Forest extensively for the
types of activities found in these two watersheds.
Table R4: Percent of Lane and Linn County Residents who Visit the Willamette National
Forest at Least Once per Year: Top Five Activities.
Percent
Activity
76
Day hiking
73
Camping
71
View/photograph wildlife
60
Fishing
42
Berry/mushroom picking

While the above figures suggest that overall recreation use in the McKenzie
Valley will continue to grow, there is no guarantee that the lands in these two
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watersheds will experience similar recreation use increases. If the Forest
Service develops more opportunities (e.g., trails, campgrounds), or increases the
marketing of this area (e.g., interpretive brochures), use will probably increase.
However, if supply and marketing remain the same, use levels might not
increase significantly until surrounding areas become crowded.
Developed Recreation Sites

Developed recreation sites in these two watersheds include a campground,
trails, boat launches, a lookout cabin, and Forest Service recreation residences
(see Map 21) Delta Campground is the only developed campground in this area
and currently has an occupancy rate of 13 % (Mikkelson 1997). Table RS shows
that use was fairly steady from 1994-96, but dropped off in 1997. An earlier
study (Community Planning Workshop, 1992) showed that there were 3,165
campground users in 1991, so use has dropped significantly since then. The
main flow of the McKenzie has shifted away from the campground area over
time, and fish are no longer stocked in this area. Both of those factors may have
contributed to the decline in camping use at Delta. By contrast, campground
use in the nearby McKenzie District has increased 2-4 % per year.
Table R5: Delta Campground Use: April 15-Sept 15
Year
Users

(

1997
1996
1995
1994

2336
2522
2550
2512

There are three established trails within these watersheds, and two more which
lie right along the border. Indian Ridge Trail, in the southeast part of the Quartz
Creek watershed is used by hunters, berry pickers, and bear grass pickers.
Estimates of use on this trail are not available, but District personnel suggest
that use is light. Indian Ridge is also a communications site, with three buildings
and 8 different groups using the site.
King-Castle Trail starts off of King Road No. 2639 and is located in the Minor
Tributaries watershed. This joins up with the Castle Rock Trail and affords a
great view of the McKenzie Valley and the Three Sisters. This trail is relatively
new and use figures are not available. Delta Old Growth Trail is a short
interpretive trail that starts from the Delta campground area. District personnel
estimate a minimum of 2,000 users per year, based upon self-registration at the
trailhead. Three new bridges on this trail are currently being constructed, and
this might facilitate greater use in the future. There is a short "unofficial" trail that
users have established to Slate Rock, a popular climbing site off of Road 2618350. District personnel estimate about 50 people per year use this site.
There are two additional trails that lie right along the border of the watershed,
and which might be impacted by management actions within the watershed.
One is the trail to HeHe Mountain on the southwest border of the Quartz Creek
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watershed. The other is a trail on the edge of the Hagan Block Research
Natural Area on the northwest border of the Minor Tributaries Watershed. Mt.
Hagan is also the site of two communications towers and four buildings which
service the communications site.
There are a number of boat launches open to the public within the Minor
Tributaries watershed (see Table R6). These sites are administered by a variety
of agencies and private landowners. There is at least one private landing, at
Rainbow Bridge, that is not open to public use. Boating use is discussed in the
next section.
Table R6: Boater Access on the McKenzie River.
River Mile
Name
47.9
Rosboro Bridge Landing
Sheppard Slide
49.2
49.8
McMullin Slide
50.8
Finn Rock Landing
55.5
Forest Glen Landing
56.1
Hamlin Landing
58.9
Bruckhart Bridge Landing
Source: Casali and Dmess, 1988

There is one lookout cabin on the Quartz Creek watershed, Indian Ridge
Lookout, that is rented out on a nightly basis to recreationists. This is very
popular and is rented every night from July 4 through the end of September.
District personnel report that reservations for the entire season fill up in the first
few hours of telephone registration.
There are 23 Forest Service recreation residences within the Minor Tributaries
Watershed. These are administered by the McKenzie Ranger District, and they
estimate that these residences account for 2,258 visits, or 2,898 RVD's (Raab,
pers. comm. ). The leases on these recreational residences date back to when
summer home tracts were platted in 1934, and are currently up for review. The
current annual fee ranges from $447 to $1,149 (McKenzie River Reflections,
1997).

Conflicts
Given the low use levels for most developed sites within the analysis area, there
are likely to be few conflicts between recreationists, although no data are
available which measure conflicts or crowding for non-river users. There is the
potential for ecological impacts, however, since many of the developed sites are
within the riparian area of the McKenzie River. Delta Campground and Old
Growth Trail, boat launches, and recreation residences are all within the riparian
area. Ecological impacts from roads, sanitation facilities, and bank modification
are probably of most concern. Many of the recreation residences are built close
to the river (before setback regulations were in place) and have septic systems
that can impact water quality. Ecological impacts can lead to conflicts between
recreationists and those people interested in ecosystem health. A 1996 survey

(
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found that 80% of respondents agreed that "the river banks and vegetation close
to the banks should be protected" (Community Planning Workshop, 1996).
Future Outlook for Developed Sites

There are relatively few developed recreation sites within the two watersheds.
Delta Campground and Old Growth Trail, King-Castle Trail, boat launches, and
the recreation residences are within the high use McKenzie River corridor. The
previous information presented for overall recreation use showed that camping
on the Willamette National Forest grew 2.8% between 1980 and 1990, and
campgrounds on the McKenzie Ranger District have shown similar growth in
recent years. However, use of Delta Campground appears to be declining. As
other campgrounds in the area reach capacity (especially during peak periods),
use at Delta should begin to increase. However, factors causing the recent
decline in use should be investigated further.

(

King-Castle Trail and Delta Old Growth Trail should experience increased use in
the future as they are readily accessible from Highway 126. They represent two
ends of the trail spectrum, as one is very short, accessible for people with
disabilities, and interpreted, and the other is moderately long and difficult. Indian
Ridge Trail is much less accessible from the main highway, and will probably
experience only modest increases in use. The Indian Ridge Shelter will continue
to be extremely popular, as there are only a limited number of these
opportunities available in Oregon's forests.
The recreation assessment for the Delta Showcase area (Community Planning
Workshop, 1992) suggested that the development of wildlife observation trails in
the Cottonwood Swamp would draw more hikers to the area. Their public
participation efforts (Community Planning Workshop, 1993) indicated a
preference towards a combined education/interpretive and wildlife
managemenUwatchable wildlife emphasis for the Delta Showcase, which would
be consistent with a trail through the Cottonwood Swamp. However, further
analysis of the ecological impacts of this type of trail would be necessary.
Future use at developed sites within these watersheds will be somewhat
dependent on marketing efforts made by the Forest Service. Improvements in
road signs, brochures, or other types of advertisements would lead to increases
in use beyond what would occur naturally.
River Recreation Use

(

The McKenzie River that passes through the Minor Tributaries Watershed is
used for boating and fishing (bank and boat). Commercial guides that use the
river between Olallie Boat Launch and Hamlin Landing are required to have a
permit from the McKenzie Ranger District, and this allows the District to track
annual commercial use of the river. Table R7 shows how commercial use
through the analysis area has increased, especially in the last three years.
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Table R7: Permitted Commercial Use on the McKenzie River
Year
Driftboat
Kayak
Raft
Total

1987
1988
1989
1990
1991
1992
1993
1994
1995
1996

1265
2067
1686
1379
1885
1734

62
77
134
144
184
187

0
0
0
0
0
5

1327
2144
1820
1523
2069
1926

230
271
296

0
0
8

2551
2950
3696

Data Unavailable

2321
2679
3392

Source: Raab, pers. comm.

Since permits are not issued for non-commercial use on the McKenzie River,
there are no reliable data available for use rates. McKenzie Ranger District
personnel estimated that there were approximately 5,250 non-commercial visits
within the analysis area in 1996 (Raab, pers. comm. ). A 1990 study by Moran
estimated 4500 boaters along the stretch between Olallie and Blue River during
the summer months, 44 % of whom were with guides. A 1991 EWEB study o f
McKenzie River use from Blue River to Walterville estimated that 13 % of trips
were commercial, while Hall and Shelby's 1996 study showed that 23 % of the
use from Olallie Campground to Leaburg Lake was commercial (guides or
clients of paid guides). None of the studies coincide exactly with the analysis
area, so it isn't possible to accurately estimate the percentage of commercial
versus non-commercial boaters in this area. Given the varying percentages o f
the studies, the Ranger District's estimate of 5,250 non-commercial visits seems
reasonable. This would result in a total of 8,946 river users in the analysis area
in 1996. In the most recent study (Hall and Shelby, 1996), 64% of the users
were rafters, 24 % drift boaters, and 12 % kayakers.
The Shelby and Hall study found little evidence that the section of the McKenzie
through the analysis area is too crowded at this time. They did not find the
waiting time at put-ins to be an issue, which is consistent with the results of
another survey in which only 8 % of respondents said that there were an
inadequate number of boat landings in the corridor (Community Planning
Workshop, 1996). The number of encounters with other boaters was not high
and was not of concern to many boaters. They note that the upper McKenzie is
among the least crowded of rivers they have studied, while the lower McKenzie
ranks close to the Deschutes, among the most crowded. On the upper river,
boaters say fishing, scenery, and camping are better than on other rivers, while
on the lower river, boaters say these things are inferior to other rivers. The
analysis area encompasses the lower part of the middle section studied, and the
upper part of the lower section.
Fishing is clearly an important use of the river in the analysis area. In recent
years, ODFW has stopped stocking above Blue River, and fishing for all native
fish in the McKenzie River is catch and release. There are some anglers who
prefer this type of policy, and others who would prefer to fish for, and keep,
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hatchery fish. One of the strategies in the 1996 strategic plan for the McKenzie
River (Community Planning Workshop, 1996) is to "maintain a catch and release
policy for native trout and salmon, until native fish populations are replenished.
Only 39 % of those surveyed during the planning process felt that "the current
level of fishing in the corridor is sustainable."
Conflicts
While there don't appear to be overall issues of too many boaters, there are
some conflicts that can occur in specific locations. Personnel from the McKenzie
Ranger District noted that the river at the old scale ramp can get up to 40
kayakers at one time playing in the redsides rapid. There is also evidence of
environmental impacts which occur from boating use. Hall and Shelby found
that litter and vandalism were the most noticed and most objectionable
environmental impacts. Seventy percent of boaters said they noticed vegetation
loss and erosion along the river, and just over 50 % of those who noticed said it
detracted from their experience. These impacts detracted for more people than
did social conflicts.
Clearcuts that can be seen from the river are also of concern to boaters.
Seventy-four percent said that clearcuts detracted from their experience on the
McKenzie River (Hall and Shelby 1996). Two of the top three motives for
boating the McKenzie are "enjoy the natural environment" and "see the scenery,"
so boaters are clearly aware of the surrounding environment. Table R8 shows
how boaters on different segments of the river evaluated clearcuts.
Table R8: Effect of Visible Clearcuts on Boating Experience.
River Section
Detracts
No Effect
Adds
not noticed
Upper
54%
46%
0%
30%
2%
14%
75%
23%
Mid
Lower
77%
21%
2%
6%
Source: Hall and Shelby, 1996
Upper river: Olallie campground to McKenzie Bridge campground
Mid river: McKenzie Bridge campground to Finn Rock
Lower river: Finn Rock to Ike's

Future Outlook for River Recreation Use
Statewide projections for non-motorized river boating are for growth of 2.8% per
year. This, combined with the demographics of the nearby Eugene metropolitan
area, suggest that river use of the McKenzie will continue to grow. Current use
does not appear to have major social impacts, although at peak use times in
certain locations there can be conflicts between recreationists. Increased
growth, however, can lead to future conflicts, such as those currently
experienced on the lower reaches of the McKenzie River.

(

Fishing use is also projected to increase for a number of reasons. Statewide
projections are for growth between 2.3-3.3% per year, and the quality of the
McKenzie fishery should generate similar growth numbers. The elimination of
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stocking above Blue River should lead to improved health of native fish, and
draw anglers looking for this type of fishing experience. Many of those anglers
will employ local guides, leading to increases in commercial use of the river.
The only potential downside risk to fishing is from a severe change in regulations
(or complete closure) designed to protect threatened or endangered species.

Visual Quality
Because of the heavy use along Highway 126 and the mainstem of the
McKenzie, scenic quality of the surrounding hillsides has been a major issue.
Clearcuts on both private and public land can detract from boating and traveling
experiences. As noted above, 74 % of boaters on the McKenzie said that
clearcuts detracted from their recreation experience. The Forest Service can
only control visual quality on their own lands, although they may be able to
provide visual buffers between the main recreation areas and clearcuts on
private land.
The Willamette National Forest Land Management Plan has assigned visual
quality objectives (VQO's) for each management area on the forest (Upper
McKenzie Watershed Analysis). The Quartz Creek and Minor Tributaries
watersheds include areas designated as "11 c: Scenic- Partial retention
middleground," "11d: Scenic- Partial retention foreground," "11e: ScenicRetention middleground," and "11f: Scenic- Retention foreground." Table R9
shows the acres allocated to each of these designations and the maximum
disturbed condition that is allowed within each. Following the methods used in
the Upper McKenzie Watershed Analysis, it was assumed that it would take all
stands 20 years to recover from any harvest activities (i.e., move out of the
"disturbed condition"). The percent of acres in each designated area that are
less than 20 years old is also shown in Table R9. Currently, only management
area 11f slightly exceeds the percent of disturbed condition targeted in the Plan.
Table R9· Existing Visual Conditions in Viewsheds .
Acres
Max. Disturbed
Management Area
Condition
1,801.36
24%
11a
20%
11c
3,832.52
14%
11d
.07
14%
953.81
11e
10%
1,168.78
11f

Existing Disturbed
Condition
7.4%
9.5%
13%
1%
11%

While the above analysis shows that VQO's are generally being met, there still
could be particular clearcuts that are highly visible from major recreation sites. A
more detailed analysis of individual harvest units and their topographical
relationship to major recreation sites would have to be conducted to determine if
there were problems in this regard.
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Air Quality
It appears likely that air quality in these watersheds is currently better than
historical conditions. Historical air quality in this area was affected by natural
fires, and fires set by early inhabitants. The District Archeologist reports that
many early fires were started by both Indians and sheepherders (Bergland
1998). Fire lookout records indicate that the Cascades would have been very
smoky every fall, lasting probably up through the 1950's. Watershed analyses
done for Weyerhaeuser note that journals from early pioneers from the 1860's
documented downed, burned snags from Walterville up the valley for 15 miles
(Weyerhaeuser 1994). They also state, "in 1855 and again in 1895, fire
consumed a large portion of the forest in the Gate Creek watershed"
(Weyerhaeuser 1994, p.S). An overview of historic and current air quality in this
area is included in the Upper McKenzie Watershed Analysis (1996).

Economic Importance

(

The towns in the vicinity of these watersheds appear to be highly dependent on
tourism. McKenzie Bridge and Blue River have numerous lodging, restaurant,
and retail stores that serve tourists. There are also guiding services and an
acclaimed golf course (Tokatee). A study of the area in the late 1970's (Wile,
1978) contained a list of businesses taken from the 1977 Blue River phone
book. Table R1 0 compares that list with the businesses listed in the 1995/96
Blue River phone book (the last time that Blue River had a separate phone
book). While the number of restaurants and lodging facilities hasn't changed
greatly, the economy has certainly diversified, especially in the constructionrelated industries, probably reflecting the increased home-building in this area.
Table R10: Businesses Listed in Blue River Phone Book, 1977 and 1996.
Business
1977
1996
Lodging
17
15
Eatino and Drinking
7
9
Government Offices
7
12
6
Gas/Automotive
6
4
Mobile home/Trailer Park
3
Forestry-related
3
3
2
2
Ranches
4
1
Churches
1
2
Real Estate
1
1
HeatinQ Oil
3
4
Services
5
5
Grocery Stores
1
2
Golf Courses
3
Retail, non-orocerv
3
Recreation Services
6
Construction-related
1
Newspaper
2
Camps
2
Nurseries
1
Water Bottling Company
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Recreationists visiting this area produce economic impacts when they spend
money in the local economy, which then gets re-spent on labor and inputs
through a multiplier effect. Since the economies in this area are so small, the
multiplier effects would also be small, concentrated mostly in payments to local
labor. In order to estimate the economic impacts of recreation in this area, an
estimate of overall use would be necessary. At this time, there are only
estimates of river use, and use at Delta Campground and Old Growth Trail.
A study of the economic impacts of outdoor recreation in Oregon (Johnson et al.
1995) showed that visitors engaged in water recreation spent an average of
$27.47 (in 1996 dollars) per day. In 1996, there were an estimated 8,946 river
user days in the analysis area. Using these estimates, boaters would have
spent $245,747 in the local economy in 1996. Since the "average expenditure"
statewide does not accurately reflect guided use on the McKenzie, this is
probably an underestimate of the direct impact of boaters.
The daily expenditure estimate for campers from the statewide study is $17.32.
There is not a separate expenditure estimate for hikers, so the ugeneral day use"
estimate of $40.26 can be used. Combining this information with the use
estimates for Delta Campground (2522 in 1996) and Old Growth Trail {2,000)
results in an additional direct impact of $124,201. These are just a part of the
economic impacts generated by recreation in this area, which also includes
hiking on other trails, hunting, and other activities. (Note that since many of the
recreationists in the analysis area also recreate in the surrounding areas, it
would not be accurate to add their impacts to a similar analysis done for the
surrounding areas.)
Roads

Roads within the analysis area provide access for both forestry activities and
recreational use. With the recent declines in timber harvests, there has been an
accompanying decline in the need for roads, as well as the funds to construct
and maintain roads. Figure R2 shows how the Willamette National Forest
funding level for roads has declined over recent years. The dramatic decline in
funding is due to fewer dollars from timber sale dollars (CWFS), while funding
from budget allocations (NFRD) has remained fairly steady. There has been an
influx of uflood money" to respond to the damage caused by floods in the past
two years, but that funding will not continue into the future. Personnel from the
Blue River Ranger District report that they have been able to maintain most
roads to their standards, but some roads will have to be maintained to a lower
standard in the future, and some may have to be closed (White, 1997; see
Geology and Geomorphology section for additional information on road funding).
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Figure R1: Road Program Funding Levels
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Recreational users that will be impacted the most by road closures in the
analysis area are hunters. There are also recreationists and others who drive
Road 2618 along Quartz Creek all the way over to Oakridge. It is unlikely that
this road would be closed in the future, although spur roads off of it, especially
into the Late Successional Reserve area in the Quartz Creek watershed, are
good candidates for closure. Previous experience on the McKenzie Ranger
District showed that public reaction to road closures can be quite negative at
first, with many gates and locks destroyed. However, over time they have found
that people have gotten used to the closures and those behaviors have
disappeared.
The road along the south side of the McKenzie River, sometimes called
Powerline Road, gets occasional recreational traffic, both vehicle and bicycle.
Access in this area has led to some problems, including illegal dumping,
vandalism, and poaching. While closing this road might solve those problems in
this area, it would probably only displace the problems to another area on the
forest. Dense concentrations of scotch broom are located along this road. Loss
of natural vegetation and wildlife habitat is occurring. In addition, the potential to
colonize new areas persists.

Cultural Resources
The Quartz Creek and Minor Tributaries Watersheds have archeological sites
that suggest both prehistoric and historic occupation in this area. Members of
the Santiam or Central Band of the Moll ala tribe used this area at different times
of the year, although no more than about 50 people were probably living here at
any one time. The unratified treaty negotiations of 1851 show this area ceded
from the Santiam Band of the Mollala tribe, but in the later 1855 Dayton Treaty,
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this group did not show up on the record. It is believed that members of this
tribe instead joined the Confederated Tribes of the Warm Springs, The
Confederated Tribes of the Grand Ronde, and the Confederated Tribes of Siletz
Indians. The area was no doubt utilized by Willamette Valley Calapooya Indians
as well.
The ridge-tops in the southern portion of the Quartz Creek Watershed have
evidence of both prehistoric and historic use. These areas were popular as
travel routes and as sites for hunting and berry picking (hence the name Indian
Ridge in the southeast corner of the Watershed). It is believed that these ridges
may represent an ethnic divide, since stone chips associated with tribes to the
south have been found along with obsidian tools associated with tribes from the
McKenzie drainage.
Prehistoric sites in these watersheds include a very rare obsidian tool cache,
probably related to winter encampment. Since the sources for obsidian were not
accessible during the winter, it is hypothesized that early tribes would bring
obsidian down to this area during the summer for later use, or for trading with
other tribes. Other archeological evidence includes lithic sites (stone tool
aggregations) at river confluences, and ceremonial sites (piled rock features)
that relate to both prehistoric and historic Native American use. Interestingly,
there is a complete lack of evidence that clearly relates to fishing as a major
activity of early inhabitants of this area. There are also very few artifacts that
relate to the late prehistoric time period, even though this type of evidence is
abundant in surrounding drainages (e.g., Oakridge area, South Santiam).
In the 1850's and 60's, there is evidence that the Confederated Tribes of the
Warm Springs were coming to this area in late summer and fall to forage their
horses (and protect them from Paiute raids), hunt, and gather huckleberries.
This use continued up into the 1950's, although cars and trucks had replaced
horses by this time. Peeled cedar trees in the watersheds, whose bark was
used in basket-making, have been increment-bored to show use extending from
1910 to the 1940's.
Elk and Humans

Given the low densities of human use throughout most of these two watersheds,
there should be little conflict between human uses and elk populations. Future
road closures will reduce interactions even more. There are some reports of elk
poaching, in particular along Powerline Road to the south of the McKenzie River,
as that location is readily accessible to people. Seasonal road closures may be
one way to address this problem.
While ecosystem management is moving parts of these watersheds toward late
successional reserves, it is unlikely that this will have a negative impact on elk
habitat when viewed from an ecosystem perspective. There are many private
forest lands in these watersheds and adjacent watersheds that provide adequate
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open areas for foraging. The late-successional reserves, especially if
accompanied by road closures, will improve the hiding cover for elk in this area.
A more detailed discussion on elk, habitat, and roads is presented in the wildlife
section.
Conflicts

Cultural resources really weren't an issue for the Forest Service until the 1970's.
By that time, much of the watersheds had already been logged once, and many
sites were probably disturbed or destroyed. The basic approach the District
currently follows is to avoid any prehistoric and major historic sites.
Nevertheless, District personnel do not expect many conflicts between cultural
resources and timber harvesting activities. There is the potential for conflicts
between dispersed recreation use and cultural resource sites, since current
hunters probably use the same sites that Indian hunters would have used, and
surface artifacts probably get taken. Since dispersed use in this area is fairly
light, major conflicts would not be expected.
Summary

(

Overall, the Quartz Creek and Minor Tributaries Watersheds are influenced by
many different types of human uses, including forestry activities, recreational
use, and residential development. In turn, the resources of these watersheds
influence the nearby human communities by providing economic opportunities
and quality of life. At this time, it appears that these watersheds, outside of the
mainstem of the McKenzie, are not heavily used by recreationists. There is
substantial use along the McKenzie River, but major conflicts between users
have not yet appeared. However, as population and recreation demand
continue to grow in the future, this area may see increased use and conflicts.
The areas outside of the McKenzie River corridor can provide increased
recreation supply as other areas become more crowded.
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Section IV: Synthesis
GEOLOGY/GEOMORPHOLOGY

Interpretation
The relative importance of various land use activities in accelerating sediment
production and delivery to stream channels can vary significantly from one area
to another, and through time in a single area. Compared to moderately sloped
watersheds, steeper basins tend to produce more sediment (through a variety of
erosion processes) and to respond to management activities to a greater degree
(Swanson et. al 1987). Hard data for both background and management
erosion rates and mass movement processes in the Quartz Creek watershed
analysis area is lacking.

(

Observational data from a limited analysis of a series of aerial photos, and from
reconnaissance aerial surveys and field reviews conducted immediately
following the most recent storm event, suggests that mass soil movement from
managed areas is more common today than under undisturbed, reference
conditions. Terrain analysis and field reconnaissance performed for this analysis
has clearly suggested that the upper Quartz Creek, Deathball Mountain, Ennis
Creek, Mt. Hagan, and probably the Elk/Cone Creek land blocks are dominated
by mass wasting processes, especially debris torrenting.
Management appears to have influenced the occurrence these processes,
especially through road construction on steep inner gorge slopes and steep
headwater swales. Mapped torrent channel densities ranging from 2. 0 to over
5.0 mi/mi 2 indicate the high density of channels in several sub-watershed areas.
Several of the mapped channels have experienced active debris torrenting
within the last 30 years.
The February 1996 floods provided a recent opportunity to evaluate the effects
of land use on the response of managed watershed areas. The 1996 event
produced record peak discharges in lower elevation watershed of the nearby
H.J. Andrews Experimental Forest, and was the first major slide-triggering storm
to occur in the McKenzie in over two decades (Swanson et. al. unpublished
report (www.fsl.orst.edu). Roads in the Blue River basin, roads were found to be
both a source of accelerated sediment production as well as a trap providing
sediment storage for material generated from up slope areas.
Roads in Quartz Creek are both a source of chronic erosion and sediment
delivery to the stream system, as well as a threat for larger, more episodic inputs
of sediment during infrequent storms. Roads have no natural analog, so their
input to the sediment budget of each watershed in the analysis area is above
the background natural level of erosion and sedimentation for that watershed.
Many roads in the watershed analysis area are old, and were constructed to a
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standard significantly lower than today's practices would require. Much of the
older road network has stream crossing culverts that are seriously undersized
and wearing out due to old age. Many culverts are not sized for the 50- of 100year flow event. In addition, many stream crossings currently have a diversion
potential which would cause flood flow to be diverted down the road and onto
unprotected, landslide-prone terrain in the event the culvert became plugged or
was overtopped.
Many stream crossings still contain extended lengths of road surface and ditch
flow that drain directly into the culvert inlet. When roads are graded or when
commercial traffic uses the road, fine sediment is fed directly to the stream
system. Fine sediment in some watershed can be the main component of mancaused sediment production and yield, and it has a deleterious effect on a
variety of aquatic habitat, including fish spawning and rearing.
Roads on ridges were found to contribute little to the erosional effects of the
1996 storm here or elsewhere (Donald et. al. 1996). Midslope roads
experienced a relatively higher frequency of landslide failure and disturbance,
and typically act as sediment sources during a flood event. In the 1996 storm,
additional erosion (accelerated landsliding and gullying) often occurred where
drainage structures failed and water and sediment was diverted across adjacent
hillslopes. As was observed along the main stem of lower Quartz Creek, roads
located on valley floors sometimes acted to trap sediment delivered to lowland
areas before it could be delivered to the main channel system.
In the H.J. Andrews Experimental Forest, timber harvesting in a zone of unstable
bedrock (below about 1,000 meters elevation) was found to increase landslide
erosion by a factor of 2.8 over reference conditions (Swanson and Dymess
1975). Dyrness (1967) found this zone of instability, where slope failures were
much more common, to occur between 610 and 800 meters elevation. It
corresponds to the zone of transition from deeply weathered volcaniclastic rocks
below to relatively more dense, resistant lava flows in the upper hillslope
positions (a geologic condition which also occurs in portions of the eastern
Quartz Creek assessment area). It is a zone of increased susceptibility to
management impacts (Swanson and James 1975). Likewise, road construction
in the unstable zone resulted in a 30-fold increase in the rate of landslide activity
as compared to the undisturbed forest, and about 10 times that in clear-cut
areas. The combined effect of roads and clear-cut logging was an estimated 5fold increase in landslide erosion relative the undisturbed or "reference" forest
condition (Swanson and Dyrness·1975).
These stratigraphic relationships also occur in Quartz Creek, and it is likely that
accelerated management-related sediment production can also be correlated
with zonal conditions in at least a portion of the eastern Quartz Creek analysis
area. Certainly, the simple terrain mapping project clearly identified parts of the
landscape that are relatively "bullet-proof," where management can be
conducted with little direct risk of sediment production and delivery. Even within
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highly dissected parts of the watershed, where debris landsliding and torrenting
are thought to be comparatively common, there were many locations where
roads had acessed the site over a series of low gradient benches and ridges.
The effects of forest management diminish through time, decreasing after about
10 and 20 years of site recovery. Most slide-prone areas affected by clearcutting are most likely to fail within the first decade or two, and then to return to
the near-forest (undisturbed) rates of failure by the third decade after cutting
(Swanson et. al. unpublished manuscript). By this logic, much of the harvested
terrain in the Quartz Creek assessment area is already in an advancing stage of
recovery and future vulnerability and accelerated mass wasting should continue
to diminish in magnitude.

(

The mechanisms of sediment production and transport, from lower order to
higher order stream channels sometimes has great bearing on fish habitat and
other aquatic resources. The abundance, timing and organic debris content of
debris flows originating on steep, unstable slopes, especially in steep
watersheds such as Quartz Creek and Elk Creek, has a long term impact on
both the aquatic and the riparian system. Prehistoric organic debris recruitment
occurred from both the riparian zone and from upland debris torrenting
processes. Currently, in heavily managed watersheds such as Quartz Creek,
accelerated rates of debris torrenting, combined with locally diminished numbers
of mature conifers in the riparian zone, has probably increased the relative
importance of episodic upslope recruitment processes. This is certainly true for
the more heavily managed private lands in Quartz Creek, but will also remain
true for torrents which originate from largely second growth stands on Forest
Service lands.
Recently revised land allocations in the Quartz Creek assessment area will play
an important role in minimizing future increases in management-related
accelerated sediment production and yield. It is expected that timber harvest
levels will continue to remain significantly lower than in the recent past, and that
previously disturbed terrain will recover to pre-management erosion and
landslide rates. The designation of the late-successional reserves over much of
western Quartz Creek, as well as the Elk Creek watershed, is expected to lead
to long term improvements in riparian and aquatic habitat conditions, as well as
decreased sediment yields. Recovery of near natural sediment production rates
from past harvest areas can reasonably be expected to occur within several
decades.

(

Fewer timber harvests and diminishing maintenance monies may eventually
result in road closures if funding does not increase substantially. In the long run,
road closures can be expected to have a beneficial impact on basin-wide
erosional and mass wasting processes. In the short term, reduced levels of
maintenance on some roads may be concern for increased rates of culvert
failure and fluvial erosion. In the past, sediment delivered to the high energy
stream systems of the analysis area, especially to Quartz Creek, has had a low
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residence time. Stream power is high enough to rapidly flush most erosional
products through the system to the McKenzie. Persistent sediment storage is
uncommon. The main channel of Quartz Creek has recovered rapidly from
episodic inputs of sediment, such as debris torrents, with little observable
change in overall channel morphology.
Future strategies and current data gaps
The Forest Plan and the Record of Decision (ROD) both provide direction on a
number of issues that can help focus future activities in the Quartz Creek
watershed analysis area, especially as they relate to the nature and magnitude
of management-related erosion in each of the analysis sub-areas.
Regardless of the process and the area, two basic strategies have been
identified related to sediment production and erosion prevention in managed
watersheds: protection and restoration (protection is equivalent to prevention).
Both techniques, judiciously applied to the Quartz Creek watershed analysis
area can provide a cost-effective mechanism to move watershed processes and,
in particular, rates of sediment production and yield closer towards reference
conditions.
A number of inexpensive tasks can be undertaken in the Quartz Creek
watershed analysis area that will help focus and prioritize the limited available
resources which are available to address these problems.
1. Transportation planning - A transportation plan should be developed for
each of the land blocks in the watershed analysis area. This plan should
strive to identify high risk roads that can be targeted for hydrologic
decommissioning. Two high priority roads identified for possible
decommissioning include the lower 3.2 miles of the 2618-330 and the entire
3.0 mile length of the 2618-340. Both these high maintenance roads cross
steep, unstable inner gorge slopes in the upper Quartz Creek block.
Transportation planning should identify other roads in the various land blocks
of the watershed analysis area which are plagued by high maintenance costs
or pose a significant threat of environmental damage.
2. Sediment source inventoried for road networks - Erosion prevention
inventories are needed, so that sites of future sediment production can be
identified and treated before they result in sediment delivery. Inventories
should identify all sites of future road-related sediment yield, including
unstable fills, potential torrent sites and stream crossings. The goal should
be to develop a prioritized list of erosion prevention projects (including both
road upgrading and hydrologic decommissioning). A standard measure of
"cost-effectiveness" ($/yd3 ) should be employed to allow cost comparisons
for all proposed erosion prevention work.
3. Prioritized erosion prevention plan - A prioritized erosion prevention and
implementation plan should be developed which identifies all treatable
sediment sources in the analysis area. Individual land blocks can be
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inventoried separately so as to break the large inventory task into
manageable units.
4. Diversion potential and culvert upgrading - Efforts should be made to
identify and treat undersized stream crossing culverts and stream crossings
with a diversion potential (this is an extremely cost-effective procedure).
5. Disconnecting the road ditch from the stream network - The road ditch
system throughout the analysis area should be inventoried to identify road
drainage which currently flows directly into stream crossings. These sites
should be treated (typically by the installation of up-road rolling dips) to drain
the ditch before it reaches the stream, thereby disconnecting the road from
the stream network.

STREAMS, FISHERIES, AND RIPARIAN

Significant Changes in Stream Condition and Causes
Change in stream channel, fish habitat and riparian conditions were assessed
using the data from the Level II surveys that were performed on the streams in
the analysis area. The data were compared to derived threshold values thought
to represent the limits of the range of natural variation. Reaches for each stream
that exceeded the threshold values of a particular measurement are listed in
Table FS1.

(

(

According to this analysis, most streams in the analysis area appeared to be
relatively low in woody debris, low in pool area, and have sustained mass
wasting or debris torrent events recently. Low woody debris numbers are likely
the cause of the low pool area as woody debris often functions to create plunge
pools and scour pools. Most of the streams have some reaches with high
cobble embeddedness, low overhead canopy cover, or low numbers of large
riparian conifers. However, almost all reaches showed little channel
entrenchment and most importantly most reaches, except some high in the
drainage basins, had what may be considered good or acceptable densities of
cutthroat trout. In the following paragraphs, the conditions of the individual
streams are discussed.
Quartz Creek is low in pool area throughout all reaches and low in wood in all
reaches except Reach 3 where woody debris was placed in the channel as part
of a stream restoration project. Reaches 1 and 2 appeared to be most changed
from reference conditions. Here cobble embeddedness tends to be high, large
riparian conifers are low, and mass wasting and torrent events have recently
occurred. Cobble embeddedness is likely the result of fine sediment delivery
from mass wastes and torrented tributaries. Since the origins of the torrents and
mass wastes are not certain, no conclusions can be drawn about the causes,
whether management related or natural. However research in this area
generally has shown that poor road construction techniques and timber harvests
accelerate the rates of slope failures which can cause torrent events (Dyrness
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1967, Swanson and Dymess 1975). Low numbers of large riparian conifers are
mostly the result of harvesting as seen in aerial photos and by the comments of
the stream surveyors. The low numbers of woody debris and associated pool
area is more difficult to ascribe a cause. Certainly harvesting of large riparian
conifers would reduce the rate of input of woody debris to the stream channel
but would not necessarily affect the numbers already in the channel. It is not
known whether active removal of woody debris was practiced in Quartz Creek.
Given the apparent high frequency of peak flow events as shown in the
hydrographs of Figures S1 and S2, it seems reasonable to suspect that much of
the wood could have been washed downstream during floods. This is supported
by the aerial photos that show flood effects during the 1950s through the early
1970s.
Indian Creek appears to be one of the most changed streams according to the
analysis. Throughout all three reaches, it is low in woody debris, low in pool
area, and has had recent mass wastes and torrent events. Reaches 1 and 2
have high cut banks and low numbers of large riparian conifers. Reaches 2 and
3 have low overhead canopy cover. Only one cutthroat trout was seen in Reach
3 during the Level II snorkel surveys. The low riparian conifers, low overhead
cover, high frequency of cut banks and possibly the mass wastes are likely the
result of timber harvests as noted during the Level II surveys.
Lytle Creek is one of the least changed streams in the analysis area according
to Table FS1. It has low woody debris, low pool area, and low numbers of large
riparian conifers. Otherwise the remaining variables did not exceed the derived
threshold values. The low riparian conifers may be due partly to harvests along
the south slopes and partly to poor natural stand conditions along the north
slope.
Buck Creek is unusual in that woody debris is not low in either of its two reaches,
nor was pool area low in Reach 1. Pool area in Reach 2 was only slightly below
the threshold value. Buck Creek was the only stream that had a reach that
showed entrenchment greater than threshold value. Cobble embeddedness
was high as was mass wasting. Large riparian conifers are low in Reach 1 and
overhead canopy cover is low in both reaches. Timber harvests appear to be
the cause of the low riparian conifers in Reach 1, and at least some of the slope
failures according to the comments of the stream surveyors.
Elk Creek is low in woody debris in all four reaches and low in pool area in all but
Reach 1. Reach 3 shows considerable change in that it has high cobble
embeddedness, high amounts of cut banks, low side channel area, and recent
mass wastes. Reach 4 has low overhead canopy cover and low numbers of
large riparian conifers. Since little entry has been made into Elk Creek, most of
these changes are thought to be natural. There appears to have been natural
landslide in Reach 3 that likely has delivered a large amount of sediment to the
channel. The banks may be naturally erosive and the flood of 1996 may have
caused most of the bank instability. The low numbers of large riparian conifers
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and low overhead cover in Reach 4 are thought to be the result of a stand
replacing fire that occurred between 80 and 120 years ago.
Mill Creek has low woody debris in four of its six reaches and low pool area in
five of its six reaches. Reach 2 through 4 had high cobble embeddedness.
Reach 1 and 3 had low side channel development. All but Reach 1 had low
numbers of large riparian conifers. Reach 2 had a recent mass waste. The
upper most portion of the watershed has had road-related slope failures.
However, it is unclear whether any or how much sediment may have been
delivered to the channel from these failures. But such failures in the up slope
areas can be the cause of the cobble embeddedness in the mid-reaches.
Harvesting in the watershed, in combination with the high fire frequency over the
last 200 years is the likely cause of the low numbers of large riparian conifers.
Table FS 1: Stream and fish habitat departures from reference conditions. Departures
from reference conditions are indicated by numbers corresponding to the reach number
where departures occurred. Zeros indicate that no departure occurred in any reach.
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Threshold reference values were derived from an examination of the surveys
performed on these streams and on surveys performed on 57 stream reaches in
the Breitenbush and Middle Santiam drainage basins by Ecosystems Northwest
in 1995 and 1996. The threshold values were chosen to represent the limits of
the ninetieth percentile of the surveyed streams and are thought to represent a
reasonable range of natural variation. Two threshold values separated by a
slash (/) indicate thresholds for reaches with channel gradients less than 10 %
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and reaches with channel gradients equal to and greater than 10%, respectively.
"nd" means no data is available.
Significant Changes in Peak Flows and Causes
The Quartz Creek drainage appears to have sustained a regime of high peak
flows during the 1950s through the early 1970s. The evidence for high peak
flows in Quartz Creek can be seen in the channel condition shown in the aerial
photos in Aerial photos 1 through 6. While no hydrograph exists for Quartz
Creek, these same high flow events can be seen in the hydrographs for the
nearby Gates Creek and Blue River above the dam (Figures 81 and 82). The
hydrograph for Gates Creek, which goes back to the early 1950s shows the
highest peak flow occurred during late 1964 when the discharge peaked at
7,1 00 cubic feet per second. This was generally considered to be a 100-year
event. However five peak flows that ranged between 5, 700 and 6,1 00 cubic feet
per second occurred during the decade 1952 to 1962.
These peak flows are the result of large frontal storms moving through the area.
However, peak flows can be exacerbated by harvesting of forests in the
transient snow zone-a band of elevation where snow alternately accumulates
and melts during the winter. Recently harvested forested areas are in what is
called a hydrologically immature condition-young stands under 20 years that
have not closed canopy. Such areas, especially those in contiguous blocks
develop deeper snow packs and can melt faster during a rain on snow event.
Conditions of an unusually deep snow pack followed by warm rains can lead to
the highest peak flows when the snow pack rapidly melts. An increased area in
hydrologically immature conditions enhances the rate of snow melt. Peak flows
may be still further exacerbated by roads which can route runoff more quickly to
streams.
Based on the above, it may be reasonable to assume that a series of higher
than normal peak flows did occur in Quartz Creek during the 1950s through the
1970s. The cause of the peak flows was natural series of large storms in
combination with forest harvests. The result of the high peak flows is likely
increased rates of slope failures, torrent events and in-stream bank erosion-all
of which would have mobilized bedload and sediment transport downstream. In
the short term, these effects would have negative consequences on the channel
condition, amounts of woody debris, and fish habitat. However, over the long
term, the channel has recovered rapidly and the sediment delivery to the
McKenzie River may now be an important source of gravels and cobbles
necessary to replace lost bedload from the dammed tributaries.
Implications for Management
Harvests near the stream and in some cases, road construction up slope, do
appear to have caused increased bank and slope failures and torrent events.
The streams appear to be quite dynamic in their behavior and it appears they
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can recover rapidly from effects such as sediment and bedload mobility.
Riparian cover can rapidly establish in the form of alders and willows and create
overhead shading. Loss of riparian conifers and in-channel woody debris will
take longer to recover. These are good areas to examine for possible
restoration projects. Any restoration of in-channel wood in Quartz Creek should
consider the ability of the wood to remain stable during future high flows. Also
stable wood will likely reduce the sediment delivery to the McKenzie River and
thus may contribute to the cycle of continued fish habitat deterioration as
described by Minear (1994).
The future conditions will likely see continued recovery of these streams and
succession to greater amounts of riparian conifers over a time period of
decades.

VEGETATION

Changes in Disturbance Regimes

(

People have caused large changes in the disturbance regime in the last century.
Wildfire has gone from the most important disturbance agent to unimportant.
Harvest and road building, non-existant in natural conditions, have become the
main disturbance processes. Mean interval between disturbances has gone
from about 120 years to about 50 years on private land in the study area. This
has had a large effect on the age distribution of the forest, as is described in the
sections on reference and current vegetation seral stages. On the federal land
current policy indicates the projected mean interval between disturbances has
decreased on matrix land and increased greatly on reserved land such as the
Fall Creek Late Successional Reserve (Lowell Ranger District, 1996).
The effects of changes in types and frequencies of disturbances occur in large
part through changes in vegetation patterns and in coarse woody debris and
these effects are discussed below. The addition of roads as a disturbance,
along with timber harvest, has caused an increase in erosion, including
landslides, as discussed elsewhere in this report. This in turn affects stream
habitat and fish populations. These effects may be most severe where sediment
reduces pool depth and number and riparian vegetation is significantly reduced,
resulting in reduced CWO, loss of shaded, deep pool and hiding habitats. The
changes in disturbance regimes have shaped the changes in habitat on this
landscape.
Changes in Vegetation Seral Stages and Patterns

(

There area large differences between reference and current seral stage
distributions. There is much more early seral vegetation than in the reference
state and much less mature and old-growth forest. This reflects the large
amount of area cut in this century, especially on private land. This large change
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in vegetation from the reference conditions has important effects on other
components of the landscape ecosystem.
Effects on Watersheds
One area that has been and will continue to be impacted are watersheds,
especially on private land. Coarse woody debris will be unavailable to these
watersheds for decades into the future. It will become more available as riparian
buffers, recently required by state law, grow to maturity. This will occur only if
conifers are successfully established in riparian zones and then will take 50-80
years to effectively contribute CWO to stream habitat. These buffers, however,
need not contain as many trees nor be as wide as natural riparian zones. For
these reasons they will not provide as much woody debris as did natural riparian
zones and not until long into the future. This is mainly a concern on private land.
Watersheds are also impacted by removal of cover in harvesting on private land
at increased frequencies, 30-50 years, relative to the natural disturbance regime
and by current and future roads on all ownerships. In the natural disturbance
regime there was no disturbance similar to that caused by roads. A majority of
the sub-watersheds in the study area have larger areas of young vegetation than
occurred under reference conditions except at intervals of about 300 years when
large stand-replacing fires killed extensive areas of forest.
Figure FS1. Comparison of percent of area of seral stages.
Seral Stage Comparison

Early

Mature

Young
Seral Stage
DReference Condition
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Old-growth
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Effects on Wildlife Habitat

(

(

Effects on wildlife habitat have been significant. Consider the changes in the
amount of area in different seral stages (Figure FS1 ). There is now five times as
much early successional wildlife habitat than in the reference conditions, and
less than 30 % as much old-growth forest habitat. Most of the changes have
occurred on private lands. Species of plants and animals that rely on early seral
habitat will likely have an abundance of habitat now and into the future because
of the current and future management plans for private lands. Species that
prefer on old-growth forest now have much less preferred habitat. This change
in the balance of habitat of different ages will make it more difficult to meet the
Willamette National Forest Goals for Diversity, Old-growth and Wildlife (Forest
Plan 1990).
Another effect of the recent disturbance regime is that the old-growth forest
habitat is perforated by harvest units and fragmented. In hundreds of years this
situation will change in the southwest portion of the Quartz Creek basin if current
management direction continues that calls for management for old-growth
conditions as part of Fall Creek Late-Successional Reserve. For the near- and
mid-term future, however, old-growth habitat has changed significantly. The loss
of interior habitat is one of the main ways it has changed, as an analysis of the
effects of the large amount of edge created by harvest units would show. This
habitat perforation and fragmentation will make it more difficult to reach the
Willamette National Forest strategic goal for diversity (Willamette National Forest
Plan 1990).
Changes in Coarse Woody Debris

The current level of CWO in the study area, about 30-60 Mg/ha, is well outside
the range of natural variability for the study area, 11 0 (Hemstrom et al., 1987) to
186 Mg/ha (model results in Table W1 ). The remaining areas of natural forest
have higher levels of CWO and provide this type of habitat for species for which
it is important, while the levels in managed forest are much lower and pieces of
woody debris for habitat are relatively few and far between. This large reduction
in CWO over the study area will make it more difficult to reach the Willamette
National Forest strategic goals for diversity, wildlife, fish and old-growth
(Willamette National Forest Plan 1990). For example, many species of
phethodontid salmanders depend on old, large logs for habitat, logs serve as
important seedbeds for conifers, and snags are important to cavity-nesting birds.
Threats to Habitats of Sensitive Plants

The lack of concrete information on presence of population levels of sensitive
plants in either the reference or current conditions makes quantitative
statements about these species impossible. Changes in their habitats can be
described and potential threats to these habitats inferred.

(
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Riparian habitat can be significantly altered by harvest and road building. This
has already occurred throughout the private ownership and along some stream
reaches in federal ownership, as discussed elsewhere in this report.
Meadow habitat does not seem to be invaded by young conifers, based on
examination of aerial photos, and this is the primary threat to these habitats.
Disturbance during road building and harvest could potentially damage them but
this seems to have been avoided.
Rock outcrops have in places been affected by harvest of trees immediately
adjacent to them. The effects of the resulting change in environment on
potentially occurring rare plant populations is unknown.
Lake aquatic and riparian habitats are probably the most sensitive to potential
threats because there are fewer of them. In particular, lakes in abandoned
channels in a montane setting are quite rare in federal ownership in the region.
These lakes are close to major roads near the McKenzie River and so have easy
access.
Many C-3 plant species prefer mature or old-growth forest. Thus the main threat
to habitat of C-3 plants is loss of this element in the landscape.

Human Uses
Differences between Current and Reference Conditions
Defining reference conditions for human uses in the watersheds is difficult for a
number of reasons. Because population growth has been virtually continuous
over time, it is unrealistic to define some previous period as the "reference."
However, it is possible to describe changes in human use over time, the factors
driving those changes, and the implications of those changes for ecosystem
processes and management goals.

Trends in Human Uses
Prehistoric and early historical human occupation of this area was probably
sparse and seasonal in nature. Impacts on the resources from human uses
were likely to be minimal, with the exception of fires that were set by both
Indians and early grazers. In the mid to late 1800's, human settlement began in
earnest, and has continued to grow up to the present time. Over the last 150
years, however, there have been periods of growth and decline. The Blue River
gold discovery in the 1860's spurred rapid growth at that time, and timber
harvesting activities in the early 1900's brought about another period of growth.
The recession years of the early 1980's slowed economic activity and growth,
but in the late 80's timber harvesting was at high levels. Since FEMAT and the
resulting President's Plan, timber harvest levels have declined significantly.
Throughout the past 150 years, recreation and tourism have been continuous
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human uses in this area. In recent years, population growth in the Willamette
Valley and favorable economic conditions have led to increases in residential
development, both for recreational and retirement residences. While no one can
predict future economic and demographic changes with certainty, it is extremely
likely that this area will only become more attractive for both recreation and
residential development.
Causal Mechanisms Responsible
There are three primary causes of change in human uses of this area: (1)
population growth, (2) changes in the structure of the economy, and (3) changes
in public values. Each of these has also had impacts on ecosystem processes
within the watersheds.
Population Growth

(

Population growth in the Willamette Valley, particularly in the Eugene/Springfield
metropolitan area, has had a significant impact on human uses in the
watersheds. People living in the metro area are a major source of recreation
visitors to the McKenzie River corridor and adjacent forested lands. This use
includes day and overnight stays, as well as recreational home development.
As recreational use increased, tourism businesses followed, bringing more
permanent residents to the region. As the Willamette Valley population
increased and aged, retirees in search of a high quality of life in close proximity
to health care and other services also moved into this area. The impacts of
population growth on these watersheds is expected to continue into the
foreseeable future.
Changes in Industrial Structure
The structure of the local economy surrounding these watersheds has changed
considerably over the last 150 years. Early mining activity resulted in surges of
population and employment, and dam construction had a similar effect in the
1960's. However, the major change has been the growth and decline of the
timber industry. While nine mills operated in the Valley in the 1930's, providing
jobs and income for local residents, there are currently no mills operating in the
surrounding area. Forestry jobs still exist in the woods (logging, hauling,
reforestation, etc.), but the closest mill jobs are now located in Eugene and
Springfield. In recent years, timber harvesting on public lands has declined
dramatically, resulting in the loss of even more forestry jobs. While new jobs in
ecosystem management have been created, these jobs often require a different
set of skills.
The tourism economy in this area has also experienced some ups and downs,
but it remains a fairly steady source of jobs and income for local residents. As
population and recreation use have grown, so has the related economy serving
these activities. Retail trade and service jobs tend to be lower paying than
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forestry jobs, and often are part-time and seasonal in nature. However, these
jobs are often desirable for households with two wage earners that aren't
seeking two full-time jobs. They also provide opportunities for young people
working during school breaks and on weekends.
Another change in the structure of the economy is the development of
ufootloose" industries - those that are not tied to a specific location. Advances in
telecommunication have made most of these jobs possible. Areas such as the
McKenzie Valley offer a number of amenities and a high quality of life, and can
attract people who want to work out of their homes.
Changing Public Values
Public values toward natural resource management have been changing over
time. There are a number of factors contributing to this, including a declining
proportion of people working in resource extraction industries, an increasing
proportion of professional services and trade employment, increased
urbanization, and higher levels of education and income. This change in public
values is reflected in the Forest Service's current emphasis on ecosystem
management. The result has been more emphasis on providing habitat for fish
and wildlife, and increased efforts to involve the public in management and
policy decision-making. In the Quartz Creek and Minor Tributaries Watersheds,
this has led to a decline in timber harvests from the designation of the Late
Successional Reserves, and an increased emphasis in public involvement with
the Adaptive Management Area. The lands in these two watersheds will be
more involved in producing habitat and recreation opportunities than they ever
have in the past.
Interactions with Other Ecosystem Processes
Changes in human uses of these watersheds impact other ecosystem
processes, and changes in other ecosystem processes impact human uses.
Many of the impacts from human uses are related to increases in population
residing in and near the area. Riverside home development, sometimes
accompanied by the installation of rip-rap along the river bank, impacts erosional
processes. Riparian conifers are usually replaced by lawns and gardens,
resulting in increased herbicides and fertilizers which affect water quality. Septic
tanks placed too close to the river are also an issue in these watersheds,
causing water quality concerns. Erosional processes and water quality will in
turn affect fish habitat and fish populations.
General increases in recreation use can also impact other ecosystem processes.
Trampling of vegetation in and around recreation sites can impact erosional
processes. Although heavy recreation use isn't a problem throughout most of
these watersheds, the use that does occur is often in and around waterways,
magnifying the potential for harmful water quality effects. Increased fishing and
hunting pressure can have direct effects on fish and wildlife populations.
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Although big game populations appear to be healthy and not adversely impacted
by hunting, native fisheries are of more concern. The poor condition of bull trout
is at least partially attributable to angling pressure. Stocking of hatchery trout,
which is done to provide recreational angling opportunities, is thought to be
conflicting with the health of wild trout populations, and has recently been
discontinued in this area.
Other impacts from human uses are related to forest management activities.
Decisions to reduce timber harvests and develop late successional reserves
increases habitat for some species and decreases habitat for others, most
notably big game species. Fewer timber harvests will result in road closures,
which will impact erosional processes as well as restrict recreational access to
parts of the forest. At this time, there are not enough road maintenance dollars
to keep the current road system at a desired standard, leaving an increased
potential for road failure and detrimental impacts on water quality and fish
habitat.

(

Changes in other ecosystem processes have had impacts on human uses of the
watershed. Erosional processes impact homesites and roads. Recent years of
high rainfall and floods have caused damage to the road system that will take
many years and substantial funds to repair. These types of events also affect
fish habitat, which ultimately affect fishing opportunities. A log jam created by
one of the recent floods partially restricted the main stem of the McKenzie and
affected whitewater opportunities.
Changes in vegetation have also impacted human uses. High harvest levels of
the late 1980's produced jobs for local residents, but also created a number of
clearcuts that detracted from the visual quality of the watersheds. The recent
emphasis on ecosystem management will produce more visually pleasing
landscapes for recreationists and residents, but will also cause a shift in
employment opportunities away from lumber and wood products jobs.
Vegetation and management changes also affect the distribution and abundance
of recreation opportunity spectrum (ROS) classes. As roads are closed and
effects of timber harvesting begin to disappear in the late successional reserves,
this area may contribute to the relative lack of semi-primitive recreation
opportunities currently available. At the same time, other types of recreation
opportunities, such as big game hunting, may be reduced from fewer clearcuts
and associated forage.

Implications for Achieving Goals and Objectives

(

Forest plan objectives for recreation show slowly increasing recreation use over
the next five decades, with most use occurring in the roaded natural ROS
category. The plan also calls for increased developed site construction and
reconstruction in the first decade. These two watersheds are in good condition
to contribute to these objectives. Much of the area in these watersheds is
already in the roaded natural category, although with increased road closures,
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some may move into the semi-primitive class (depending on what happens in
adjacent watersheds). Outside of the mainstem of the McKenzie, these
watersheds are lightly used for recreation, and have the capacity to contribute to
dispersed recreation supply.
There are currently few developed recreation sites within these watersheds.
However, given the proximity to popular recreation destinations, future
developed sites could be in high demand. The Record of Decision states that
new developed recreation sites should probably not be located in late
successional reserves, which restricts the areas available for new construction
within these two watersheds. The current low levels of recreation use in this
area do not appear to be a detriment to attaining the objectives specified in the
Record of Decision.
Social goals and objectives for healthy local economies and public involvement
will be affected by the current condition of these watersheds. Reductions in
timber harvest have resulted in the loss of wood products employment, but
increases in recreation use have contributed to the local tourism economy.
Reductions in harvest also limit the number of clearcuts that are visible, which
enhances recreation experiences. Part of the Minor Tributaries Watershed is in
an Adaptive Management Area, and extensive public involvement efforts have
been made by the Blue River Ranger District. In addition, there have been
studies of public involvement strategies in this AMA, which should lead to the
adoption of even more effective public involvement techniques in the future.
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land blocks.
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Creek land blocks.
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Map 3: Topographic map of the analysis area showing the sub-watersheds.
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Map6a. Slope and torrent channel map of upper
Quartz Creek land block. Map depicts hillslopes
which generally exceed 65% slope gradient, and
potential debris torrent tracks, Quartz Creek
watershed analysis area, Willamette National Forest.
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Map0d. Slope and torrent channel map of Mill Creek- Castle Rock land block. Map depicts
hillslopes which generally exceed 65% slope gradient, and potential debris torrent tracks, Quartz
Creek and Minor watersheds analysis area, Willamette National Forest.
'
wr~
/~

.
Analys1s area boundary
Potential debris torrent tracks

Leaend
Steep slopes (>65%)- potential mass wasting sites
~-..___....-)

~r

(torrent initiation sites)

G7

Steep slope initiation sites with
potential sediment delivery
Steep upland slopes not expected
to deliver sediment to streams

Ecosystems Northwest

Quartz Creek Watershed Analysis

(

Very stable

Soil mapping units
Stream/river

Very stable - stable
Stable

llil

(

Stable - moderately stable
Stable- unstable

-

Major road
Section line
Township/Range boundary

~ Moderately stable

D
D

Moderately stable - unstable
Unstable
Very unstable

~2~1~0~iiiiiiiiii2~kilometers
1

.5

0

1 miles

Map 7: Soil mapping units and stability ratings developed from the Soil Resource
Inventory survey.
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Map 8: Surface erosion potential map developed from the Soil Resource
Inventory survey.
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Map 10: Susceptibility of sidecast soils to mass wasting processes from the Soil
Resource Inventory.
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Map 11 : Silt and clay sediment yield potential derived from the Soil Resource
Inventory surveys.
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Map 12: Areas susceptible to increased landslides due to management activities.
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Reaches 1 and 2:
~iparian zone is recovering well from past
logging and flood events. Overstory is a
mix of alder and bigleaf maple with scattered
conifers. Young conifers are well-established
in the understory. Cut banks are common,
cobble is embedded. Other areas show signs
of channel aggradation. Six tributaries show
signs of torrent scour. Woody debris counts
are very low--but this is to be expected for a
stream this size and gradient. Fish habitat appears
to be in good shape as side channels are common
and pools appear to be maintained by the hydraulic
scour about the large boulders.
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Reach 5:
Good conifer development in riparian zone.
Riffles are the main habitat, but pocket pools
provide good fish habitat. Banks are stable.
Cutthroat trout are distributed throughout
the stream to the top of this reach.
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Map 13: Quartz Creek 1996 stream survey summary.
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Buck Creek Reaches 1 and 2:
Large conifers are absent in the riparian zone in Reach 1 but common in Reach 2. In-channel woody debris counts are very high in both
reaches . The channel is entrenched into the floodplain. While banks were moderately stable, four slope failures were noted in Reach 1 and
one in Reach 2. Cobble embedded ness is high. Falls and debris jams are common and nine fish passage barriers were noted. Cutthroat
trout were observed throughout both reaches.
Lytle Creek Reach 1:
Large conifers are infrequent in the riparian zone and in-channel woody debris counts are also low. The channel has a steep gradient and is
deeply incised. Unstable banks are moderately common. Cobble embeddedness is moderately high. Two fish passage barriers as falls over
woody debris exist and the culvert at road 2816 is also a fish passage barrier. Fish habitat is provided by plunge pools over debris and
boulders, side channels, and by abundant pocket pools in riffes. Cutthroat trout were observed throughout the reach .
Indian Creek Reach 1:
Two recent clearcuts exist within the riparian zon~ in the lower half of the reach . Otherwise, large conifers are common in the outer riparian
zone. The steep banks and especially those that had been recently logged were judged to be somewhat unstable. Bank cutting was noted
in 3 of 5 measured units. Much of the channel was noted to have been recently scoured to bedrock and overlain with newly deposited
bedload . Cobble was slightly embedded. Five barriers to fish passage were noted. The culvert at road 1985 is a barrier, but mostly since
it is located at the top of a 12-foot falls. Rainbow trout, sculpin and cutthroat trout occur in this reach.
Indian Creek Reach 2:
Large conifers exist at low numbers in the riparian zone and in-channel woody debris counts are also very low. The channel has been
scoured to bedrock in most of the pools. Three mass wastes were noted and the banks were judged to be moderately unstable as
a result of extensive logging along both sides. Three fish passage barriers were noted. Pools and riffles are relatively deep and provide
good habitat. Cutthroat trout, Pacific giant salamanders, and a tailed frog were observed in this reach .
Indian Creek Reach 3;
Large riparian conifers comprise the entire outer riparian zone. In-channel woody debris counts are moderate. One mass waste was
noted. Pools and riffles are relatively deep. The culvert at road 160 is the only barrier to fish passage. Only one cutthroat trout was
sighted during the snorkling surveys.

Map 14: Indian Creek 1993, Lytle Creek 1996, and Buck Creek 1996 stream
survey summaries.
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Reach 6:
Large conifers absent in riparian zone. Cut banks
are common and sand is abundant in the channel.
No fish were observed. Pools are very shallow.
Reach 5:
Riparian vegetation is mostly deciduous shurbs.
Banks show signs of recent erosion. Substrate is
mostly sand and gravel. One cutthroat trout was
observed in 1993 but none in 1997.
Reach 4:
Riparian vegetation is mostly deciduous shrubs in
the inner zone and small conifers in the outer zone.
The channel appears to be very wide and not at all
entrenched. Zones of channel aggradation were
noted and cobble embeddedness is high. Side
channels are frequent. A debris jam at river mile
1.8 was considered a fish passage barrier. The
culvert under road 720 was considered to be a
velocity barrier to resident trout.
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Reach 3:
..---. ·--,
Riparian vegetation is mostly alder with small
\ - ·-. .
_ / ·'
conifers. The forests on this privately owned
.
·•
section are in recent harvests. Four fish passage 1
~
barriers occur at falls over bedrock or debris
· 1(
__..- 18
between river miles 1.3 and 1.4.
-L ----

~ -------

Reach 2:
1
Large conifers are scattered in the riparian zone. ~
Minor bank instability was noted and a small slide.....L.__-...}~
exists at river mile 0.9. Channel aggrading was -:
_
noted at river mile 0.5. Pool area and frequency
increased in the 1996 survey compared to the
1993 survey. Three fish passage barrriers occur -·.-.,__.
as falls or chutes over bedrock at river miles 0.7, · . ~~)
0.9, and 1.0.
· ~-

! .

Reach 1:
Large conifers are fairly common in the riparian
zone. Cut banks are frequent. The channel
showed signs of aggradation and cobble
embeddedness was relatively high. Large woody
debris was reduced in 1996 compared to 1993.
One passage barrier to resident trout exists at river
mile 0.1. Cutthroat trout and sculpin were electroshocked above the step falls barrier. Speckled
dace were shocked below the Highway 126 road
crossing .
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Map 15: Mill Creek 1997 stream survey summary.
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Reach 4:
Few large conifers in riparian zone; basin appears
to be vegetated by an even-aged stand of approx.
50 years age-indicating a stand-replacing event.
Channel and slopes are unstable in places; two
land slides were noted on slopes along both sides
of stream at river mile 2.9. The upper extent of fish
use is at a 10-foot falls in the lower portion of the
reach.
Reach 3:
23 unstable banks were noted during the 1996
survey but few were noted during the 1990 survey.
A large land slide exists at river mile 1.6 on the right
bank and occurred sometime after 1990. Two fish
passage barriers over falls exist-at river miles 2.1
and 2.3. Few pools but good pocket pool habitat.
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Reach 2:
Few large conifers (i.e.,> 21 "dbh) in riparian
zone. Woody debris counts are low. Fish habitat
was noted to be "less than ideal" and one low-flow
barrier exists at river mile 0.8. A diversion structure
for domestic water exists at river mile 0.4.
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Reach 1:
Channel is somewhat entrenched and very large
bedload deposits exist at the mouth. The low
channel gradient and presence of cobbles and
gravels encourage utilization by salmon and
steel head--however pools are currently too shallow.
The large cobble and gravel deposits at the mouth
and the side channel complex of the McKenzie
create a special habitat that was a historic salmon
spawning area.
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Map 16: Elk Creek 1996 stream survey summary.
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Map 17: Planning sub-unit watersheds on which the aggregate recovery percentage
model was run.
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Map 18: Stem diameter size classes for stands in the Quartz/Minor Tributaries.
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Map 19: Age classes of forest stands in the Quartz/Minor Tributaries.
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Map 20: Sensitive habitats and community associations in the QuartzlMinor
Tributaries.
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Map 21: Developed recreation areas in the Quartz Creek and Minor Tributaries
watersheds.
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List of Attached Photographs
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Aerial Photo 1: Confluence of Quartz Creek and the McKenzie River 1959.
Aerial Photo 2: Confluence of Quartz Creek and the McKenzie River 1967.
Aerial Photo 3: Confluence of Quartz Creek and the McKenzie River 1996.
Aerial Photo 4: Confluence of Doe Creek and Quart Creek 1959.
Aerial Photo 5: Confluence of Doe Creek and Quart Creek 1972.
Aerial Photo 6: Confluence of Doe Creek and Quart Creek 1990.
Photo 1: Riparian area lower Quartz Creek at road mile 0.7. Floodplain has planted conifers.
Riparian zone in background js composed of 8" alder with big leaf maple.
Photo 2: Quartz Creek upstream view at road mile 0.9. Cobble deposits are common in the
lower zone. Riparian forests are a mix of small hardwood with scattered conifer.
Photo 3: Quartz Creek riparian zone with side channel at road mile 1.4. Example of complex offchannel habitat that is important for fish. Note developed conifer stand on opposite bank.
Photo 4: Quartz Creek down stream view at road mile 1.9. Riparian zone is composed of alder
and bigleaf maple with conifers on left. The channel is unconstrained and not entrenched. Little
wood exists in the channel.

(

Photo 5: Coffee Creek at road mile 3.3 This is an example of some of the recent torrent scour
that occurred with the 1996 flood.
Photo 6: Mouth of Doe Creek at road mile 8.2. Had little evidence of braided channels as was
evident in the 1959 aerial photos of this area.
Photo 7: Mouth of Quartz Creek
Photo 8: Mouth of Elk Creek
Photo 9: Mouth of Mill Creek
Photo 10: Mouth of Blue River
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Aerial Photo 1: Confluence of Quartz Creek and the McKenzie River 1959.
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Aerial Photo 2: Confluence of Quartz Creek and the McKenzie River 1967.
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Aerial Photo 3: Confluence of Quartz Creek and the McKenzie River 1996.
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Aerial Photo 4: Confluence of Doe Creek and Quart Creek 1959. Left is north.
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Aerial Photo 5: Confluence of Doe Creek and Quart Creek 1972. Left is north.
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Aerial Photo 6: Confluence of Doe Creek and Quart Creek 1990. Left is north.
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Photo 1: Riparian area lower Quartz Creek at road mile 0.7. Floodplain has planted conifers.
Riparian zone in background is composed of 8" alder with bigleaf maple.
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Photo 2: Quartz Creek upstream view at road mile 0.9. Cobble deposits are common in the
lower zone. Riparian forests are a mix of small hardwood with scattered conifers.
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Photo 3: Quartz Creek riparian zone with side channel at road mile 1.4. Example of complex
off-channel habitat that is important for fish. Note developed conifer stand on opposite
bank.

(

r-'hoto 4: Quartz Creek down stream view at road mile 1.9. Riparian zone is composed of alder
and bigleaf maple with conifers on left. The channel is unconstrained and not
entrenched. Little wood exists in the channel.
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Photo 5: Coffee Creek at road mile 3.3. This is an example of some of the recent torrent scour
that occurred with the 1996 flood.

~hoto 6: Mouth of Doe Creek at road mile 8.2. showed little evidence of braided channels as
was evident in the 1959 aerial photos of this area.
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Photo 7: Mouth of Quartz Creek. The bar the analyst is standing on is at least 200' long and
30' wide and composed of gravel, cobble, and small boulders.

Photo 8: Mouth of Elk Creek (on right); a downstream view into a side channel complex of
the McKenzie River. Substantial amounts of gravel have been deposited over time.
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Photo 9: Mouth of Mill Creek. Mill Creek enters the McKenzie from the right and forms a
moderate gravel bar.

(
Photo 10: Mouth of Blue River looking into the McKenzie, downstream. This shot was at high
water, but very little deposition of bedload occurs at the mouth of the Blue River.
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List of Attached Figures

Figure S1: Peak discharges for Blue River below Tidbits Creek, 1963-1994.
Figure S2: Peak discharges for Gates Creek, 1950-1990.
Figure S3: Peak discharges for Blue River at Blue River, Oregon, 1965-1994.
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Figure S 1: Peak discharges for Blue River below Tidbits Creek, 1963-1994
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Figure S2: Peak discharges for Gate Creek. 1950-1990
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Figure S3: Peak discharges for Blue River at Blue River, Oregon, 1965-1994
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Figures S1-S3: Peak discharges from the Blue River and Gates Creek-two
streams nearby the analysis area. Gates is similar in size to Quartz Creek; Blue
River was dammed below Tidbits Creek in 1965.

