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FI ELD REVI EW OF FI SH HABI TAT | MPROVEMENT PRQIECTS | N THE

GRANDE RONDE AND JgorN DAY Rl VER BASI NS OF EASTERN OREGON

INTRODUCTION

In md-August of 1991, a field review of 16 habitat
i mprovenent sites in the Gande Ronde and John Day River
Basins was undertaken. The review team visited various
types of fish habitat inprovements associated with a w de
range of reach types, geol ogy, channel gradients, stream
sizes, and vegetation communities. Enhancenent objectives,
limting factors, landuse history, and other factors were
di scussed at each site. This information, in conjunction
with the reviewer's field inspection of portions of a
particul ar habitat inprovenent project, provided the basis
for the follow ng report.

This report that follows is divided into four sections:
(1) Recommendations, (2) bjectives, (3) Discussion and
Conclusions, and (4) Site Corments. The first section
represents a synthesis of major recommendations that were
devel oped during this review. The remining sections
provide nore detailed information and comments related to
specific aspects of the field review Al though discussions
with field personnel were often inportant in the devel opnent
of reconmendations and concl usions, the review team assumes
full responsibility for the contents of this report.




FI ELD REVI EW OF FI SH HABI TAT | MPROVEMENT PRQIECTS IN THE

GRANDE RONDE AND JOHN DAY RI VER BASI NS OF EASTERN OREGON

RECOMVENDATI ONS

The restoration of vegetation adapted to riparian
environnents and the natural succession of riparian plant
communities is necessary to recreate sustainabl e salmonid
habi tat and shoul d be the focal point for fish habitat
| mprovenent prograns.

Elimnation of l|ivestock grazing though nanagement or
with corridor fencing were generally observed as the nost
effective means of inproving riverine/riparian habitats. In
those areas where fencing is not possible, grazing systens
that focus on pronoting the recovery of riparian plant
communi ties must be inplenented.

Al Allotment Managenent Plans (AWMPs) on public |ands
shoul d i nmedi ately be brought up to date reflecting state-
of-the-art grazing strategies necessary to restore
riverine/riparian plant species. Any allotnent that cannot
be managed conpatibly with its riverine/riparian ecosystem
shoul d be cl osed.

Where degradation of riverine/riparian ecosystens and
the |l oss of fisheries habitat has occurred on private |ands,
corridor fencing, riparian pastures, or grazing strategies
nust be devel oped that pronote restoration of
riverine/riparian plants.

Several sites were visited where corridor fencing was
used by the Oregon Departnent of Fisheries and Wldlife as a
managenent practice to inprove riverine/riparian ecosystens
on private |lands through 15-year | eases. (Gazing practices
that sustain riverine/riparian ecosystens Will need to be
initiated if these fences are renoved.




Exclosures that elimnate grazing effects of domestic
and wild herbivores need to be established throughout the
G ande Ronde and John Day R ver Basins. These exclosures
woul d provide inportant denonstration areas of recovering
and restored riparian areas and would indicate the differing
effects of cattle and big game utilization on riparian plant
speci es.

Because of their frequent negative effects, structura
alterations to streamchannels (particularly hard
structures) should be generally elimnated as a fish
i mprovenent strategy. Wiere structural additions are deened
necessary for inprovenent purposes, only native,
bi odegradabl e naterials should be used.

The dynam c characteristics of streans, particularly in
unconstrai ned val l ey settings, need consideration in al
habitat inprovement progranms. Hard structures that prevent
channel adjustments should sel dom be considered. \here
corridor fencing is used, corridors should be w de enough to
allow for local shifts in channel norphol ogy and channel
| ocation as recovery occurs.

The narrow focus of limting factors related to fish
(i.e., high stream tenperatures, lack of pools, and |ack of
cover) has often prevented the restoration and natura
functioning of riverine/riparian ecosystens follow ng nany
stream i nprovenment projects. Fisheries biologists should
use nore than limting factor anal yses to assess the needs
of a stream system Managenent practices that pronote the
longterm establishment, growth, and succession of riparian
pl ant species need to be inplenented.

Where roads are creating significant and adverse
impacts (particularly sedinentation) to streans and riparian
systens, these inpacts need to be curtailed. Existing roads
whi ch have drainage and sedi mentation probl ens should be
corrected immediately. The construction of new roads
parallel to existing streams shoul d generally be avoi ded
since they often cause significant inpacts to streans and
riparian resources.




Fish habitat restoration nmust be considered from a
| andscape perspective. Entire drainages should be analyzed
.to deternmine relative severity of fish habitat
deterioration. This information should provide the basis
for devel oping basinwide priorities and plans for inproving
fish habitat. These plans shoul d undergo interagency review
to pronote coordination of habitat inprovenent activities.

Resour ce specialists nust have the support of |ine
officers for inplementing restoration activities associated
with riverine/riparian ecosystens.

There were no nonitoring or evaluation prograns in
place at 15 of the 16 sites we reviewed. The nonitoring of
fish popul ati ons and habitat (also riparian vegetation and
stream hydrol ogi ¢ conditions) should be instituted as an
integral part of BPA fish inprovenment projects.




OBJECTI VES OF REVI EW

The review team nmet with technical staff froma variety
of state and federal agencies on Tuesday, August 13, 1991 in
LaG ande, Oregon. Participants at the LaG ande neeting were
shown a video of the May 17-19, 1991 high flow event in the
upper Grande Ronde Basin and slides of the sane event in
Meadow Creek. Comments by participants of the LaG ande
neeting indicated that forest conditions had changed over
t he years because of various natural and managenent rel ated
factors such as fire control policies, extensive bug damge,
harvesting, roading, |ivestock grazing, and mning.

Negative inpacts to fisheries had often resulted. A need
for basinw de habitat evaluations was identified so that
habi tat inprovenent efforts could be coordinated and
prioritized at the basin level. The classification of
various reaches based on hydrol ogy, geonorphol gy, soils,
vegetation, and fisheries could be used for one aspect of a
| andscape scal e eval uati on.

Fol l owi ng the introductory session, the review team and
other interested parties began a field review of 16 habitat
i mprovenent sites over a four-day period (August 13-16).
The charge of the review teamwas to review fish habitat
i mprovenent projects and to provide BPA with a perspective
of the efficacy and val ue of previous and ongoing
i nprovenment efforts. A secondary question involved asking,
What should be the role of the BPA for inproving fish runs
in the Col unbi a Basin?"




DI SCUSSI ON AND CONCLUSI ONS

Li vestock grazing, |ogging, road building, and m ning
have caused w despread degradation of riverine/riparian
ecosystens in the G ande Ronde and John Day Basins. Inpacts
on channel norphol ogy, aquatic habitat, water quality, and
riparian vegetati on have been dramatic, persistent, and
unfavorable. Restoring riverine/riparian ecosystens
represents a major environnental challenge to private and
public land owners in these basins.

Corridor fencing and other strategies for elimnating
the inpact of |ivestock utilization on riparian plants were
observed during the field review  Possible negative
ram fications of corridor fencing include high installation
costs, mai ntenance problenms and costs, difficulties in |and
managenent, negative visual inpacts, injury to big gane
animals, and the loss of forage to livestock. In addition
it is physically inmpossible for |and managers to fence al
streams. However, there are also inportant advantages to
corridor fencing. Unquestionably, conplete exclusion of
livestock was the nost effective habitat restoration
managenent strategy observed in the G ande Ronde and John
Day Basins. Wthout |ivestock grazing, cottonwod and
w |l ows established nmore rapidly than with any other habitat
i mprovenent practice. Ungrazed willows often exceeded 3 ft
(1 m of growth in one season; wllow growth greater than 6
ft (2 m in height after two years of rest was observed in
sone reaches. Rapid rates of establishment were noted with
her baceous pl ants (such as sedges and rushes) which play
critical functions in sedinment retention, reformng of
banks, and water quality inprovenent.

There are nunerous advantages to private ranchers, as
well as the public, when corridor fences are constructed.
Veget ation recovery and associ ated channel aggradati on may
cause local water tables to rise. \Were this occurs,
increases in base flow and inproved water quality would be
expected. Simlarly, a rise in the water table of a neadow
system woul d provide nore water available for plants, hence
improved forage quality and quantity would be expected.
These influences can extend well beyond the di mensions of a
corridor fence. Restoration of both fish and wildlife




habitat is associated with riparian recovery. |nproved
aquatic and riparian systems can provide an econom c return
in fishing, hunting, and nonconsunptive uses such as
wildlife viewng.

At one site on public land, l|arge anounts of nobney were
bei ng spent on hard structural additions to a channel when
an i nexpensive fencing project would have all owed increased
forage utilization in the allotment and would have
simultaneously initiated restoration of the
riverine/riparian system At another site on public |and,

t he continued degradati on of an inportant rearing stream by
a few livestock was entirely inappropriate. Instead,
several instream structures had been installed in the hopes
of inproving fish habitat. The snall anount of revenue
obtained from grazing fees was insignificant in relation to
the |l ost value of fish and wildlife habitat, and the
degradation of water quality. Wy either of these grazing
allotments were not being managed to inprove riparian areas
and water quality stirs the imagination. The addition of
structures to a stream does not alleviate the overriding
need of |and managers to alter grazing practices on those
streans that have been severely degraded by grazing.

In all areas where domestic |ivestock had been renoved
fromriparian systems, dramatic increases in the density,
cover, and height of wllows and cottonwod were observed.
Only one streamreach (i.e., Sheep Creek) was experiencing
significant levels of elk utilization. However, wllow
recovery was still occurring at this site. [In areas where
wi | d ungulates may be a problem snall woven-w re exclosures
around concentrations of wllows could be used to decrease
utilization and allow plants to grow above browse |evels.

Fencing or nanagement strategies which exclude
l'ivestock use are currently not feasible on al
riparian/stream ecosystens. New approaches to grazing
managenment are needed. Gazing systens that result in
annual renoval of streanside vegetation will limt the rate
and extent of riparian/stream recovery. New and innovative
grazing strategies that reflect the ecological requirenents
of riparian recovery are needed. Gazing management
strategies will necessarily require long periods of rest if




gallery forests of cottonwod, aspen, and willows are to be
reestablished. Five years of rest alternating with five
years of proper grazing is suggested as one strategy that
may all ow for establishment and growmh of these critical
riparian plant conmunities.

Revegetation or replanting of riparian hardwod species
was frequently mentioned as a potential restoration
appr oach. Few exanpl es exist of successful, cost-effective
willow or cottonwood plantings. Conversely, many exanples
of failures are available. Al streamreaches that we
exam ned had the potential to naturally revegetate with
onsite propagules follow ng the cessation of excessive
| evel s of herbivory. However, natural recovery for sone
systens nay be relatively slow, Meadow Creek is such an
exanpl e.

If the decision is made to artificially revegetate
riparian areas, a nunber of factors nust be considered.
These include a recomrendation to use native species from
the local area and preferably fromthe same reach. |t would
be ironic if managers were to degrade the biologica
diversity of riparian vegetation through the planting of
exotics in order to preserve native fish species and genetic
popul ations. Maxim zing streamand fish biodiversity is
closely associated with maxim zing the native biologica
diversity of riparian vegetation

If willows or cottonwoods are to be planted, a numnber
of biological considerations are necessary. This includes
protection from herbivory, planting in suitable mcrosites,
and planting at the appropriate season. Livestock and
native ungul ates nmust be kept away from plantings,
especially the first several years. Plantings should occur
in mcrosites where wody species are normally found; meadow
comuni ties should be avoided. Finally, cuttings should be
planted in the spring at a depth where roots can grow into
the water table during the first year.

Al t hough grazing management (other than |engthy periods
of nonuse or total exclusion by fencing) mght conceivably
provi de adequate protection of riparian vegetation, the
application of alternative grazing strategies designed to




specifically restore and inprove riparian vegetati on was not
obser ved.

Few woul d argue that declines in the condition of
ri parian/stream ecosystens is a significant factor
i nfluencing the decline of salnmonids in the G ande Ronde and
Upper John Day River Basins. Land managers are not
currently taking a holistic approach to the problem
Managers must question whether or not their approaches to
fisheries inprovement are sustainable. Sustainability
refers to the need to restore ecosystens by allowi ng the
dynam c vegetation, fluvial, and geonorphic interactions of
a watershed to function in a manner that results in the
per petuation or optimzation of salmonid habitats.
Artificial means of habitat restoration (i.e. hard
structures) or other practices that altered natural biotic
or fluvial processes were observed to have largely failed.
These treatnments often resulted in declines in habitat
quality, ecosystem productivity, and biol ogical diversity.

Woody debris can be an inportant conmponent of fish
habitat for forested stream reaches. Measures to restore
natural recruitment of woody debris al ong channels is of
paranmount inportance. W often observed that the
interactions of various wooden instream Structures were
dramatically different from natural wood inputs. Human-nade
structures may result in a longterm decline in restoring the
rel ationships or interactions between woody vegetati on and
streams.  For exanple, we observed structures that often
resulted in wider and shall ower streans and decreased
sinuosity. The wide and shallow nature of these streans
decrease the level of vegetation influence (shade, energy,
food, and structural inputs). In addition, if natural
channel dynamics are altered, the establishment of woody
vegetation may be retarded. Finally, whereas healthy stream
ecosystens are sustainable, human-nmade structures are not.
Eventual |y structures wash out, become dysfunctional, or
deconpose. Wthout replacenment from riparian vegetation
the addition of wood is a continual task

Among the nmost significant obstacles to creating
sust ai nabl e salmonid habitats is the degraded conditions of
the riparian tree-domnated communities. In alnost al
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reaches that were visited, establishment of cottonwood,

al der and willow dom nated conmunities had not occurred in
50- 100 years. Stand-age structures of gallery forests
consisted largely of a few mature or decadent individuals

In some cases, woody vegetation had all but disappeared from
the site. The greatest barriers to reestablishnent are

| osses in natural channel dynamcs due to the construction
of hard structures and excessive |levels of utilization by
grazing aninmals. The former prevents conditions for
adequat e seedbed formation and the latter prevents
establishnent and growth. |If managers are to acconplish the
restoration of sustainable fish habitat, structures which
limt gravel bar formation and dynam cs shoul d be renoved.
Young willows, cottonwood, and other riparian tree species
are extrenely pal atable to grazing and they need protection
until their growth exceeds the grazing reach of animals.

Ri parian forest species, such as black cottonwood,
thin-leaf alder, and willows evolved with stream ecosystens
subject to natural floods and disturbances. Channelization
decreases sinuosity, increases the hydraulic forces along
the banks, and alters the delicate balance of streanside
hydroperi ods required for the establishnent and survival of
riparian plant communities. Channelization was observed to
have significant detrinental effects on aquatic habitat.

The wi despread use of hard structures (e.g., |ow rock
check dans, boul der clusters, rock riprap, rock berns, |og
weirs, and other log configurations) reflects a phil osophy
t hat the engineering and reconstruction of channel habitat
is of the highest priority for inproving fisheries
productivity in degraded systems. Unfortunately, scientific
validation of this concept is lacking. W propose that the
reestablishnent of riparian vegetation is a much higher
priority. Even where vegetative recovery was identified as
the primary inprovenent goal, a stream was usually treated
wth a series of hard structures. Vast suns of noney have
been spent in structural treatnents, yet such treatnents
have little basis from an ecosystem perspective.

We found no concensus anongst field biologists
regardi ng when structures should be added to a degraded
riverine/riparian system  Sone biologists thought that
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structural additions should be added imediately to provide
habitat diversity to an otherwise sinplified channe
environment. Qhers would indicate that nore inportant
benefits could be gained by adding structures several years
after vegetation recovery was well underway. W concurred
wi th neither philosophy. It was our opinion, in nost
instances, that recovery of streanside vegetation was the
most efficient mechanism for inproving fish habitat. The
need for adding human-nade structures was seldom justified.

Studi es of wunconstrained streams (generally
characterized as having a valley wdth that is twice the
active channel width) in western Oregon indicate that these
reaches are highly productive for fisheries resources.
Unconstrai ned streans are usually sinuous, |ow gradient,
geonor phical |y diverse and may have numerous |ocal side
channels.  Streanside vegetation interacts to alter channe
mor phol ogy and a variety of channel substrate sizes occur
We expect the sane is true for unconstrained streans in
eastern Oregon. However, the wi despread use of instream
structures has effectively shifted the geonorphic potential
of many unconstrained reaches to those that function as
constrained reaches. Constrained streans are often
relatively straight, high gradient, and geonorphically
sinple with coarse substrates conprising both beds and
banks.  The current enphasis of using hard structure
approaches for stream inprovenment is in direct conflict with
t he geonorphic context of naturally occurring and highly
productive unconstrained systems. Simlarly, channelization
and many habitat inprovenents have served to prevent the
interaction of vegetation with the routing of water and
sediment by tightly constraining entire reaches and altering
channel gradients. Channelization of fish bearing streans
in the Gande Ronde and John Day River Basins should be
di scontinued along with the wi de spread use of hard
structures.

During site visits, naturally occurring trees in
streams were observed with their conplex array of attached
branches and rootwads. These trees provide diverse channe
mor phol ogy, local variations in flow patterns, cover, and
other effects. Their hydraulically rough multiple surfaces
provide resistance to flow and dissipation of stream enerqgy.
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As flows vary, these pieces could adjust locations to
accommodate the continually changing flows. The functions
of these dinmensionally conplex trees on a streanbed or along
channel margins were entirely different than the typical |og
structure used in fish inprovement projects. In the later

i nstances, straight, sinple logs, usually wthout |inbs or
rootwads attached, are partially buried and pinned or cabled
to other structural elements. Thus, immobile |og and rock
weirs focus streamenergy at a specific location and, if
successfully engineered to remain stable, prevent natura
channel adjustments for nany years to cone.

Many instream structures utilized woven wre and/or
geotextile fabrics to lengthen design life. Over their
design life, structures either fail or become buried.
Structures that are noved, broken, or otherw se destroyed by
water, ice or sedinent transport release wire and fabric
into a stream These materials are not found naturally in
streans and should not be added to channels in an attenpt to
increase fish production. No rational ecosystem argument
for their use was provided by field personnel. A
fundamental rule for any structural inprovement work should
be to use native and bi odegradable materials.

Nat ural functioning and intact neadow and riparian
systens are a rare comodity in eastern Oregon. Those stil
functioning need to be protected. Those that are degraded
need stresses elimnated. Unfortunately, considerable
diversity of opinion by fisheries biologists exists as to
the best way to inprove degraded habitats. Wiy such a
situation devel oped is beyond the scope of this report.
However, there appears to be the w despread concept that the
use of structural approaches is the nost effective neans to
overcome any limting factor. Sinplistic approaches to
conpl ex ecosystem problens are comon but destined to
failure. Wthout objective longterm nonitoring it wll
difficult, if not inpossible, to determne fisheries
responses to the wi de range of inprovenent applications that
have been tried in the upper Gande Ronde and John Day River
Basins. Monitoring prograns are needed w th specific,
attai nabl e objectives. Wthout a strong scientific research
base, the effect of various inprovement activities will be
difficult to sort out fromthe array of other stressfu
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factors (e.g., dans, agriculture, roads, and fishing
pressures) affecting fish popul ations.

Ri parian vegetation controls a wide array of ecosystem
functions related to streans (e.g., shading and tenperature

control, litter inputs, nutrient cycling, food web support,
hydraul i ¢ roughness, bank stability, infiltration and
storage of floodplain flows). In forested reaches, large

organic debris (LOD) provides additional and inportant
functions to streams. Al though LCD represents the | ast
Influence a tree can exert on a stream it is often the
first addition to a stream when inprovenent activities

begin. A reversal of priorities should be considered for
future inprovenent efforts. If we are to provide a longterm
source of LOD for streans, we nust begin today the process
of reestablishing m ssing woody plant species so that they
can grow, mature, and ultimately provide LOD to stream
systems.  Furthernore, reestablishing a healthy riparian
plant comunity will have a pronounced affect on a w de
range of ecosystem processes and characteristics such as the
transport and sorting of bed sedinents, stream and
subsurface water interactions, water chemstry, bank
building, fish and wildlife habitat and nunerous ot hers.

Corridor fencing has been used in the upper G ande
Ronde and John Day Basins to elimnate streansi de grazing by
donmestic livestock over a period of tinme. Corridor fencing
resulted in the nost successful exanples observed of
vegetation recovery, diversity of channel norphol ogy, and
inmproved fish and wildlife habitat. Although structura
modi fications were often a conponent of these projects,
habi tat inprovenents were due primarily to the recovery and
restoration of riparian vegetation

For sone habitat inprovenent projects, specific
exanpl es were observed where individual structures or groups
of structures may have had beneficial fisheries effects.
However, many ot her exanpl es were encountered where
i ndividual structures and groups of structures appeared to
have detrinental effects (sone structures were currently
being considered for renoval). In addition, many hard
structural additions to streans had no apparent ecol ogica
context. For exanple, large wood and boul ders were
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generously added to neadow systems that had never
experienced the presence of these materials. The addition
of these nmaterials to unconstrained stream reaches is likely
to create longterm erosion problems. Structurally
control I ing channel norphology in naturally unconstrained
channel s or creating a continuous series of log steps in a
boul der system where | og steps are naturally uncommon al so
represent treatments with no ecological basis. Considering
t he high cost and | ack of geonorphic context associated with
many structural additions to channels, the continued use of
this approach to habitat inprovement is unwarranted.

I mpacts to other resources seldom seemed to be a

consi deration for inprovenent projects using hard

structures; economcs were generally ignored (especially
federal projects).

There is w despread perception that stability of stream
channels is an inportant goal for many habitat inprovenent
projects. However, ecological evidence (i.e., sedinent
transport and flow dynam cs, streanbank processes, plant
establ i shnent and plant community succession) indicates that
riverine/riparian ecosystens are diverse and dynamic. This
is particularly true for unconstrained streans. Increnmenta
channel adjustnents (to annual variations in sedinent
transport and streanflow) and their interaction with healthy
riparian plant comunities are inportant processes that are
characteristic of functioning stream ecosystens. Creating
the conditions whereby natural stream adjustnments can occur
is a particularly pressing need in the Gande Ronde and John
Day Basi ns.

A common feature of productive riverinel/riparian
ecosystens for fish and other resources is the strong
interaction between the riparian vegetation and the
aquatic/channel system Hence, vegetation restoration and
pl ant succession provided the best field indicator of
recovery in degraded riverine/riparian ecosystens.

Most habitat inprovenent projects appear to be
conducted in a pieceneal approach wherein specific reaches
are selected and a treatment inplenented. Basinwi de
pl anning and the consideration of alternative strategies was
not apparent fromsite visits or discussions with field
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staff. Coordination between agencies is generally verbal
Because agencies are not preparing basinw de rehabilitation
plans, it is difficult to determ ne how each individua
project fits into the needs of an entire watershed. Nor is
it possible to determ ne how projects are integrated to neet
identified priorities.

Fundi ng of habitat inprovenent or protection by the
Bonnevi |l e Power Adm nistration is likely to receive
increasing scrutiny in the comng years froma w de range of
interest groups. Already |large nunbers of fish habitat
i mprovenent projects have been conpleted and substantia
suns of noney have been spent. Yet, the w despread |ack of
information regarding the value of inprovement activities
and the inconclusive results regarding the success of
specific projects for inproving fisheries productivity
represent major problems. Fisheries and other ecol ogica
benefits derived frompast and future habitat nanagenent
projects nust be displayed for the public. Indepth
nonitoring prograns with appropriate research efforts need
to be established that evaluate the success of projects. No
quantitative data on fish response to any treatnent was
provided to the review team for any of the sites visited

Project monitoring was generally lacking. Although
nonitoring of one or nore habitat variables (such as stream
tenperature or nunber of pools) was occurring at a few
sites, inportant additional information (e.g., changes in
channel norphol ogy, plant communities, food web support, and
water tables) was not being collected. The absence of data
prevents rigorous evaluation of project success or failure,
and the reasons why. \Were successful projects have
occurred, documentation is needed to assist in the transfer
of information to other watersheds; nonitoring is also
needed to avoid repeated mistakes. Furthernore, a lack of
nonitoring information makes it difficult to understand when
and if project maintenance is needed. A G eat Experinent of
fish habitat alteration has been inplemented in the Gande
Ronde, John Day, and other watersheds throughout the
Columbia River Basin. MIllions of dollars have been spent
and many mles of streams have been altered.
Interdisciplinary evaluations must be undertaken to confirm
the types and anounts of benefits derived.
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The nmost commonly identified limting factors
associated with streanms in the Grande Ronde and John Day
Basins were high stream tenperatures and inadequate pools
for holding and rearing. (No docunentation was provided to
the review teamas to howthese limting factors were
identified.) Gven the apparent concensus of the two nost
important factors limting fish habitat, there was no
uni versal applicability of solutions to these problens. A
wi de array of treatments have been inplenented and the
rationale for inproving either of the assumed limting
factors with these w dely divergent approaches is
inconsistent. Many streamrehabilitation projects are not
addressing the identified limting factors. W suggest that
the limting factors approach, as it currently being
applied, is an overly sinplified and flawed technique. The
limting factors anal yses have done little to inprove the
overal| habitat of fish in the G ande Ronde and John Day
basins, and perhaps el sewhere. The application of this
anal yti cal methodol ogy to degraded systens may be entirely
i nappropriate and |l ead to erroneous concl usions about
improving habitat. Productivity of natural ecosystenms is
seldomlimted by one limting factor. Typically, losses in
habitats are associated with a variety of changes in
ecosystem structure and function. Results of alimting
factors anal ysis nust be noderated by an indepth
under st andi ng of the functional conplexity of aquatic and
ri pari an ecosystens.

Al though field biologists are increasingly aware of the
complexity of riverine/riparian ecosystens, there is a
overriding need to involve an interdisciplinary approach to
ecosystem problens.  Wirkshops and continui ng educati on
prograns that enphasize the interdisciplinary aspects of
ecosystens with range, forestry, watershed, fisheries,
wildlife, engineering and adm nistration specialists are
needed to inprove their understanding of ecosystem
functions, interactions, and values. The consequences are
too great for us to continue the relatively narrow vision of
most i nprovenent practices. For exanple, we cannot
reasonably replicate a productive riverine/riparian
ecosystem by sinply adding structures to a stream
Simlarly, inmproved range condition on upland areas cannot
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be used to indicate the relative status of riparian
ecosyst ens.

Al t hough road system eval uati on was not a primary
purpose of this field review, road systens have permanently
altered the characteristics of many of the riverine/riparian
ecosystens observed. In particular, roads located in valley
bottons (1) caused channels to be relocated and
strai ghtened, (2) constrained channels for |ong distances
where roads were constructed parallel to a stream (3)
constrained channel s at streamcrossings, (4) altered the
conposition of bed and bank materials, (5) renoved
streansi de vegetation, and (6) accelerated |ocal sedinent
inputs. Al though nost roads were generally in good
condition for transportation purposes, their historical
i mpacts on streans and riparian systems have been
considerable. Particular care should be taken regardi ng new
road construction and the naintenance of old roads to
mnimze the direct and indirect inmpacts on stream systens.

In recent years, the effects of tractor |ogging along
stream systens has become an inportant concern. As a
result, efforts are often nade to mnimze the effects of
tractors in riparian areas and to mnimze (or elininate)
stream crossings. Simlarly, during the construction of
roads, efforts are usually made to minimze the occurrence
of equipment in streams. Increases in turbidity and
sedinentation are to be prevented because of potentially
undesirable inpacts to fisheries and water quality. In
contrast, the extensive use of heavy equi pnent on floodplain
soils, on stream banks, and in channels has becone totally
acceptable by practicing biologists when such use is
associated with fisheries projects. Perhaps it is time for
| and nanagers to reassess which of these contrasting views
is appropriate. -

USFS technical staff were frustrated by organizationa
pressures and institutional constraints which limted their
ability to inprove the nmanagenent of riverine/riparian
resources. These internal pressures sonetines precluded the
application of legislated policies and regul ations related
to multiple use, water quality, and environmenta
protection. Strict functional approaches for narrowy
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defined projects did not create the desired interchange

bet ween speci alists which is necessary to nmanage conpl ex
riverine/riparian ecosystenms. Technical staff seldom
indicated that an interdisciplinary approach to resource
restoration and nanagerment was being used. This is, in our
opinion, a fundamental shortcom ng of many projects designed
to inprove fisheries resources.

Resol ution of streamand riparian inpacts fromland
uses such as livestock grazing, logging, and mning is
prerequisite to initiating future streamrehabilitation
proj ects.
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SI TE COWENTS

At each field site, agency personnel famliar with the
area briefly described the site and nanagenent history for
the review team Factors considered limting to fisheries
productivity were addressed. The short length of time
typically spent at each site resulted in only a portion of
each treated reach being reviewed. Hence, the specific
observations, interpretations, and conments reported herein
are not necessarily representative of entire streans
reaches, only those sections we observed.

MEADOW CREEK, STARKEY EXPERI MENTAL RANGE,
WALLOWA- WHI TMAN NATI ONAL FOREST, GRANDE RONDE BASI N
(August 13, 1991)

Site Description

In 1990 massive amounts of |arge woody debris
structures (850 pieces of |arge wood) were placed in two
mles of stream An additional 11 |large structures ("ice
racks") were installed to prevent downstream novenent of
ice. The entire valley bottomis fenced to exclude
livestock grazing. El k-proof fencing is to be constructed
al ong specific sections of Meadow Creek during the sumrer of
1991 as part of an on-going research project.

During the spring runoff event of My 17-19, 1991 (the
flood was approximately a 5-year event at Enterprise) nost
of the instream | 0g structures noved downstream The event
was rainfall driven and did not involve rain-on-snow
conditions, nor did it involve ice flows in the channel
The majority of displaced |og structures accunul ated at
downstreamice racks or were floated onto gravel bars and
meadow surfaces. Eight of the original eleven ice racks
hel d.  Phot ographs of the stormevent showed that flows in
unconstrai ned reaches flows generally inundated the entire
val | ey.

Streanmbank vegetation was generally |acking from years
of overgrazing by livestock or big gane prior to the
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treatnent. Vegetation was al so depressed by severe ice flow
effects. Hence, streanbanks were unstable from past and
present land managenment practices. The pretreatnent channe
had little diversity in channel norphol ogy and there was a
general lack of pools. The pretreatnment active channel was
wi de and vertical eroding banks common. Except for shading
provi ded by topography and coniferous forests on adjoini ng
hillslopes, riparian plant species provided little shading

The large woody debris added to this stream represents

a major experinent. The underlying hypotheses of this
treatnent that |arge woody debris in streans will inprove
fish habitat and massive anounts of LOD are nore efficient
than limted additions. USFS personnel indicated that is
was hoped the treatment woul d create nore pools, increase
aggradation of channels, and provide additional storage of
subsurface water

Limiting factors

H gh stream tenperature, anchor ice, and a lack of poo
and overw ntering habitat were noted as inportant
limtations to fish production. Anchor ice buildup and
resulting ice flows are also inportant factors affecting
fish populations and disturbance to channel habitat.

Observations/Interpretations/Comments

Meadow Creek riparian vegetation is a depauperate
conposition stenmng fromahistory of poor |and nanagenent.
Cbservations indicate a potential exists for increases in
woody conposition; scattered willow and cottonwod plants
are present. Leader growth has exceeded 28 inches (70 cm
by many plants in the one-year absence of |ivestock grazing.
However, wllows or cottonwoods greater than 6 feet (2 m
tall are rare. Because of a long history of excessive
| evel s of herbivory (donestic and wild), little reproduction
of shrub and tree species has occurred. Al though abundant
areas suitable for establishnent of black cottonwood and
willow were created by the May 1991 flood, no seedlings
have established; of all the ungrazed riparian zones
exam ned on this review, this scenario was unique. Rest
from excessive grazing would benefit the riparian ecosystem
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of Meadow Creek. An ongoing study to quantify wllow,

al der, and cottonwood response to three treatments (i.e., no
el k, deer, cattle grazing; no cattle grazing; and cattle,
elk, and deer grazing) should provide inportant insights to
the establishnent and growth of these plants.

The direct cost for adding large logs to this stream
was $125,000. This cost does not include planning and
admnistrative costs. Additional costs will be incurred for
installing the elk-proof fences. Although it may be argued
t hat such high costs are justifiable for research purposes
(to test hypotheses, to evaluate ideas and processes, to
determ ne resultant effects on fish productivity, and to
better understand forest/stream ecosystens), these costs
qui ckly becone exorbitant in even a noderately sized basin.
Because anadronous fish bearing streams in the G ande Ronde
Basi n are underseeded, the need to undertake major and
expensi ve changes to stream systens for the purpose of
inmproving habitat is even less justifiable. Apparently, the
real limting factors are offsite.

After the flood, woody debris accumnul ations provided
some additional pool habitat with woody debris for cover.
However, such debris accunulations are totally inadequate
for providing shade necessary to |ower stream tenperatures
in sumer or for reducing thermal |osses fromthe stream
(and the buildup of ice) in winter. Even the best of
structures can only serve one or two purposes and they
sel dom begin to replicate the variety of functions provided
by streanside vegetation. Wthout the restoration of
streansi de plant conmunities and the associated narrow ng
and deepening of the channel, the stream w |l continue to
stay too warmin sumer and too cold in winter. Restoration
of riparian plants is necessary if major shifts of the
t hermal bal ance of Meadow Creek are to be significantly
altered. Because of historical grazing management, shrubs
>2 ft in height are alnost entirely absent along any of the
unconstrained portions of Meadow Creek

Prior to the large wood additions to Meadow Creek, the
channel and its degraded riparian area had poor potentia
for holding large logs in place. The stream channe
consi sted predom nantly of exposed gravels. Even where
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finer textured soils prevailed (nostly silt and sand
textures), the general lack of vegetation provide little
root strength to resist the erosive forces of flow ng water
that was redirected by the numerous instream Structures.

Following the May high flow, w dening of the active
channel appears to have occurred. Additional |osses of
streanbank soils were common and gul | i es sonetines formed
where | arge wood accunul ations or gravel deposits deflected
fl ows across neadow soils. Bedload sedinents (coarse sands,
gravel s, and cobbles) were sonetinmes deposited on top of
existing flood plain surfaces. Bank-building processes
(including the deposition of fine sediments) were generally
| acking. Hence, fine sediments needed for revegetation are
being lost fromthe treatment area. Al factors indicate a
channel systemthat has a | arge active channel, high
sediment transport, and is generally unstable. In
conmparison to other sites visited, this portion of Meadow
Creek appeared to experience the greatest anmount of

fl oodplain soil |oss, deposition of gravel bars on flood
plain surfaces, and general channel changes. The large
anount s of added wood accel erated soil |osses and

exacer bat ed bedload transport. Meadow Creek was not ready
for a hard structure approach; instead, the streamand its
val l ey needed a long period of vegetation recovery.

The occurrence of anchor ice is apparently an inportant
probl emin Meadow Creek because of its inmmediate effects on
channel form and winter fish habitat. The scouring of
channels by floating ice during spring flows creates
additional direct and indirect affects on fish habitat. It
is not known if Meadow Creek had heavy icing problens in its
natural condition. It is possible that icing problens were
exacerbated by historical managenent of the riparian zones.

The mechani sns of anchor ice formation are not well
understood and additional research is needed. Factors that
woul d pronote the occurrence of anchor ice m ght include
increased energy losses in winter due to the renoval of
streansi de vegetation, increased wdth-to-depth ratios in
channel s, reduced interchange of stream water wth
subsurface water stored under floodplains, exposed cobble
and rock within the wetted perinmeter which may accel erate
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thermal losses, etc. The conplexity of factors potentially
affecting anchor ice formation will make identification of
sinpl e cause-and-effect relationships difficult; basic
research is needed to evaluate the effects of various
factors. However, restoration of riparian vegetation may
provide the nost effective neans of controlling thernal

regi mes of nountain streans and reducing the occurrence of
anchor ice in Meadow Creek. The large ice trash racks are
designed to stop anchor ice flows, but will be of little
value in preventing its occurrence.

Where winter and summer water tenperatures are a
probl em the appropriateness of adding boul ders to channels
was di scussed. There is sone evidence that such boul ders
may cause the streamto renain w der (hence a greater area
exposed to incomng solar radiation in sunmer and greater
longwave radiation losses in winter). Furthernore, the
energy transfers occurring with instream boul ders may
accentuate heat transfer to water in summer and increase
thermal losses in winter. Because boulders cool slower than
wat er after daytime heating has occurred, it is possible
t hat high streamtenperatures during summertine conditions
could remain longer into the night. Again, this is an area
where research is needed.

The pros andcons of the Meadow Creek treatment (i.e.,
the addition of substantial amounts of |og structures) were
discussed in the field. The diversity of expressed
vi ewpoi nts indicates the inperfect state of know edge
regarding the effects of various factors upon fisheries,
vegetative recovery, sedinent transport, channel norphol ogy,
etc. However, if a mgjor shift in the geonorphol ogy of
Meadow Creek towards increasingly unstable stream systens
and the accelerated | oss of neadow soils is necessary to
increase fisheries production, it is reasonable to ask--can
we afford the impacts to soil, water, and other rioarian
resources? Even if the large wood additions in Meadow Creek
were inportant for fisheries purposes, it would be desirable
to delay the treatnent until riparian shrub communities
(willows and cottonwoods, in this case) and the appropriate
grass and sedge species associated with streanbanks and wet
meadows are present along the channel.
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Field discussions only briefly covered experinenta
design and research objectives. The discussion was not
t horough enough to fully understand experinmental design but
several objectives may be of concern. For exanple,
(bjective 3 called for identifying and prioritizing areas
wi thin Meadow Creek Basin suitable for stream habitat
restoration. This objective was not nmet based on resulting
actions of the stream (ojective 4 (based on limting
factor analysis) was to identify stream restoration
techniques that will increase production of steel head trout
smolts. The total rearrangenent of stream structures by
high flows in an attenpt to gain increases in anadronous
snmolts would indicate that this objective had not been net.
(bj ective 6 was to collect posttreatnent data on habitat
characteristics, fish populations, and smolt production in
Meadow Creek. Wth only three years of pretreatnment data in
a conpl etely underseeded stream neeting this objective may
be difficult. It is well known that salmonid popul ati ons
fluctuate widely fromyear to year and even decade to
decade. (bjective 7 calls for an econom c effectiveness
eval uation of habitat restoration on Meadow Creek. This
obj ective should continue to be pursued and results
displayed. The field discussion did not deal with this
objective, although it has wi de application for stream
rehabilitation practices in the Colunbia River drainage
Because of previous landmanagenent influences along Meadow
Creek (e.g., livestock grazing, elk grazing, and |ogging),
cause-and-effect responses will be difficult to docunent.

The study may suffer fromselection bias (why Meadow
Creek was selected over other streans should be explained).
In addition, the |ow degrees of freedom for analysis, the
unmat ched control and treatnent sites, and the failure to
random ze treatnents all represent potential evaluation
problens. It would be appropriate to reeval uate study
desi gn and obj ectives because of the major changes in
anticipated results and objectives. Because of the apparent
lack of replication and random zation, results fromthis
research project may best represent those of a case study.

Dr. Orsborn did an intensive and costly design
($25,000) for the proposed Meadow Creek inprovenment project
but this design was apparently disregarded. An evaluation
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shoul d be nade to determ ne how the Orsborn plans would have
functioned under the sane set of conditions.

The Meadow Creek research may be too small a reach to
have much input into basin approach needs. Future research
could be directed towards informations that assists in
i mproved basinwi de planning and inplenmentation. Research is
needed that enconpasses valley form ng processes and how
enhancement projects affect these processes.

A large gravel bar forned at the mouth of Meadow Creek
during the md-May runoff event and shows that upstream
reaches are not retaining gravels and fine sedinents. In
contrast, old channels of Meadow Creek contain deep |ayers
of fine sedinments, producing high vegetation production
potential. These sane features do not appear along the
present Meadow Creek channel. Because of a |ack of
untreated sections, research nmay not be able to deternine
what the channel condition would have been if the treatnent
had not been install ed.

Trespass |ivestock grazing had occurred al ong Meadow
Creek riparian areas even though grazing was supposed to be
excluded this year. This is another indication that
researchers may not have control of outside factors
affecting fish habitat and popul ations.

In spite of the issues and concerns identified above,
it is inmportant that fisheries research continue in Blue
Mountain streams. For exanple, the general |ack of research
data on snolt production and riparian habitat for eastern
Oregon ecosystens is a major obstacle to inproved fisheries
management. Juvenile production integrates a w de range of
factors influencing fisheries in mountain streans.
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MEADOW CREEK FROM MCI NTYRE RCAD DOWNSTREAM TO
CONFLUENCE W TH MCCOY CREEK, GRANDE RONDE BASI N
(August 13, 1991)

Site Description

The streamwas corridor fenced in Cctober of 1988 by
ODF&W i n cooperation with the | andowner to exclude Iivestock
grazing; the riparian area has had three years of nonuse.

In sonme areas the |andowner allowed fences to be placed sone
distance fromthe stream offering nore |and for
rehabilitation than just a narrow corridor. Prior to
fencing, large willows were present along nmuch of the

- stream An icing event occurred in 1989. Stream norphol ogy
was sinplified due to icing effects.

Limtina factors

Stream tenperature in sumrer was believed to be the
primary limting factor. The stream experienced huge ice

flows in 1989 which could have been another major limting
factor.

Observations/Interpretations/Comments

ODF&W peri odi cal |y photographs changes in channels and
vegetation. Mre detailed nonitoring should be undertaken
where areas are corridor fenced. Such nonitoring m ght
neasure baseline (pretreatment) streamtenperatures, channel
shading, age classes and distribution of riparian shrubs,
wetted channel w dths, channel sinuosity and thal weg
variability, water table |ocation and el evations, and fish
data. Not all variables need to be neasured for al
projects, but some docunentation of environmental changes is
needed to provide a basis for understandi ng ecosystem
responses that occur through tine,

This exclosure had a good conposition of ol der age
class willows. Because a seed source is available, the
potential for vegetation recovery is high. Numerous small
shrubs have established within the exclosure and vegetation
diversity was high.
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The channel is sinuous and is devel opi ng several deep
pools where flows interact with the root systens of shrubs
and trees. Increased shrub cover will provide nore shade to
the stream increase litter inputs, provide additiona
stability to alluvially deposited sedinents, alter food web
support systems, and provide other inportant functions. The
presence of beavers along this reach should assist in
creating ecosystemdiversity and inprovenent of overall fish
habitat. Beaver ponds may provide inportant over-w nter
rearing habitat. The nere presence of beaver in secondary
channel s along this section of streamrepresents a positive
indicator of a functioning ecosystem

At several |ocations, the outside of neander bends are
eroding towards existing fences. Soft architecture
approaches to bank stabilization (e.g., the use of junipers
or brushy coniferous trees) could be enployed to increase
hydraul i ¢ roughness along the banks for trapping fine
sedinments and to provide a suitable mcroclimate for the
establishnent of willows or sedges at the base of eroding
banks. Preferably, if the I|andowner agreed, the fenceline
coul d be noved back to allow channel sinuosity to continue
to develop. A hard structure approach (i.e., riprap the
out si de banks) was al so discussed but not recomended.

Wiere the streamis attenpting to cutoff neanders, the
addition of linby trees or junipers may provide sufficient
roughness to prevent additional erosion of cutoff channels.
However, the significance of such practices in assisting the
recovery of Meadow Creek is problematic. \Wile cutoff
channels are a natural occurrence in floodplain systemns,
assi sting the maintenance of channel sinuosity may assist in
establishing floodplain functions in a recovering channel

The wi despread presence of shrubs prior to fencing may
be an inportant factor relating to the general good
condition of this stream Uilization of shrub species by
big game was evident, but the utilization |evels do not
appear to be hanpering shrub establishment or growh.
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MCCOY CREEK, TRI BUTARY TO MEADOW CREEK,
GRANDE RONDE BASI N
(August 13, 1991)

Site Description

McCoy Creek, from McIntyre Road downstreamto its
confluence with Meadow Creek, is a deeply incised stream
that was channelized after 1964 (based on aerial photos).
Channel i zation also occurred upstream from Mlntyre Road,
but based on culvert el evations where MIntyre Road crosses
the stream the extent of channelization may not have been
as deep. Sediment deposition occurred during the high flows
in May of 1991. CDF&W is nonitoring stream tenperatures at
two locations along MCoy Creek

Limtincf factors

H gh sunmer stream tenperatures and | ack of pools are
believed to be limting factors.

(bservations/Interpretati ons/Conments

The 1964 aerial photographs show that McCoy Creek
previously had a sinuous channel. However, even in 1964
McCoy Creek was showi ng signs of channel deterioration
(e.g., general straightening of the channel, snoothing of
meanders, and increased occurrence and size of point bar
deposits) in conparison to earlier photos.

The deep channelization of McCoy Creek downstream from
MIntyre Road has created a major and longterm effect on
channel norphol ogy. Al though sone mnor neandering is
occurring along the reach, continued stream w dening and
increases in sinuosity will probably require decades before
significant increases in the diversity in channel norphol ogy
will develop. The active floodplain along the entrenched
system needs to w den before neaningful recovery can
proceed. Even then, the streamw |l be well below its
natural flood plain (the neadow surface is currently severa
feet above the streanm) and its hydrologic interaction wth
the adjacent meadows during high flows will be nonexistent.
This section of channel represents an excellent exanple of
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the undesirabl e ecosystem inpacts caused by channelization
These types of channel alterations devastate the riparian
functions of neadow systens.

Because of channelization, vegetative recovery is slow
and few willows have established. This creek has Iimted
potential for vegetative recovery; the channelization has
greatly reduced the amount of area available for the
establishnent of a functioning riparian vegetation conplex.
Little vegetation shades McCoy Creek and nost shade is
t opographic, forned by the steep cutbanks of the incised
channel .

An upstream V-1og structure at the |Iower end of MCoy
Creek caused a pool to formw th some cover fromthe
undercutting of the logs. Although geotextile fabrics used
on the upstream side of the structure probably allowed the
structure to continue to function, biodegradable naterials
exi st that can performthe sane function as the geotextile
fabric. Non-bi odegradabl e naterials should no | onger be
used as conmponents of structural additions to streans.

Upstream from the road, considerable sedinent deposited
in the entrenched channel during the large md-My storm of
1991. overbank flows did occur. At high flows, Mlintyre
road creates backwater effects and is currently causing
sedi ment deposition upstream from the road. This reach of
McCoy Creek is beginning to recover hydrologically (e.g.
the water table is within |-2 feet of the nmeadow surface
whi ch is nuch closer than other portions of the strean).
Wbody vegetation is increasing (wllow are becomn ng
reestabl i shed) and, over time, this reach could becone a
much inproved riverine/riparian ecosystemthat will function
in conjunction with a wet nmeadow. Adjacent to the existing
channel a short reach of abandoned channel (pre-1964?) is
currently providing a small but inportant wetland. Three
years of |ivestock nonuse has inproved this section of MCoy
Cr eek.

MIntyre Road may currently be perceived as providing
beneficial effects on the recovery of MCoy Creek upstream
fromthe road. The size and elevation of the road culverts
and the presence of the road across the nmeadow represent
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inportant factors affecting the longterm recovery of this
stream system  However, the road has hydrologically severed
t he meadow systeminto two nmaj or conponents whereas
previously (pre-1964) it functioned as one.

GRANDE RONDE Rl VER UPSTREAM OF
STARKEY GENERAL STORE AND BEAVER PONDS
(August 14, 1991)

Site Description

This reach was recently corridor fenced by ODF&w.
Boul der pl acenments were already in place and ODF&W was in
the process of adding wood and additional boul ders. Mbst
wood pieces had root wads attached. Planned structura
treatments include the addition of boul ders and with wood
cabled to them

Limtina factors

Varm stream tenperatures and a | ack of pools were
believed to be the major limting factors.

Observations/Interpretations/Comments

As with many of the reaches we exam ned, the long term
i mpacts of inproper grazing were apparent through
exam nation of the age structure of the black cottonwood.
Only a few large, mature (and in nost cases decadent)
cottonwoods were present. Yet, no reproduction had taken
place until the exclosure was constructed. Wthin the
excl osure numerous cottonwood seedlings have established in
sedi ments deposited by the May 1991 storm event. Recent
whi pl ash and sandbar willow establishment was al so evi dent
indicating a high potential for recovery at this site.

Several boul der clusters from previous inprovenent
activities were observed upstreamfroma deteriorating
wooden bridge. The location and pattern of placement may be
increasing the rate of bank scour. In degraded systens that
have little vegetation along the banks, the addition of
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| arge roughness elenents in the channel increases the
l'i kel i hood of accel erated bank erosion

The pros and cons of inplanting boulders in streans was
discussed. In particular, the potential thermal effects of
pl aci ng boul ders in channels with high width to depths
rati os was discussed. From a thermal perspective, these
boul ders nay be adding to the streans thermal |oad in sumer
and increasing the rate of water cooling in winter (see
comrents for the Meadow Creek Site, Starkey Experinenta
Range). However, the overall significance of energy
exchange processes associated with boul ders upon instream
wat er tenperatures has had little research and nodels are
unavai l abl e that provide quantitative estimtes of the
general magnitude of change. Another effect of scattered
boul ders in unstable channels is to increase the wetted
wi dth and increase the wetted surface area exposed to
incomng solar radiation.

The bridge abutnents may be providing shortterm
benefits to fish (e.g., a deep pool under the bridge, |oca
cover fromthe bridge, and limting the amount of latera
channel erosion in a degraded system). However, bridge
abutments are constraining the general channel evolution
along this section of the G ande Ronde. They were probably
al so an inportant factor affecting overbank deposition of
fines (sand and silt sized sedinents) and gravel s which
occurred on banks upstream of the bridge during the 1991
md-May high flows. Thus, what appears to represent a
shortterm fisheries and channel norphol ogy benefit to this
specific reach may al so represent a longterm detriment to
the restoration of riverine/riparian ecosystem After
vegetative recovery is well underway within the fenced
corridor, the bridge abutments should be renoved (perhaps
within 5 to 10 years).
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SHEEP CREEK AT VEY MEADOW
GCRANDE RONDE BASI N
(August 14, 1991)

Site Description

The | ower section of the Sheep Creek cattle exclosure
was inspected. Sheep Creek flows through a | ow gradient
neadow systemwel | renoved fromthe forested hillslopes
whi ch conprise the valley walls. One stream nmile was
corridor fenced by opF&w in 1987; an additional four mles
was corridor fenced in 1988. Twenty-two log (i.e., digger
logs, V's, and K dams) and rock structures were added to the
stream with vegetation plantings. ODF&W installed two water
tenperature recorders to nonitor year-round water
t emper at ur es.

The Meadows al ong Sheep Creek were heavily grazed by
sheep before the turn of the century and by cattle since
then. The neadows reflect the heavy influence of over a
century of heavy use. At one time, Sheep Creek apparently
had excellent pools and a high fish popul ation

Limiting factors

H gh water tenperatures in sumer and |ack of pools are
believed to be limting fish popul ations.

Observations/Interpretations/Comments

Wthin the exclosure, we observed dramatic changes in
veget ation conposition and structure which were beginning to
i nfluence streanbank physiognony. Sheep Creek had the
hi ghest diversity of willows of all sites exam ned (8 taxa
of willow were present). The willows were rapidly expanding
inthis area. However, use of willows by large wld
her bi vores was high and may be retarding succession. It
woul d be of interest to fence small concentrations of
wllows with woven wire fence. These fenced areas mght be
only 5 yards wide by 10 yards |long. Exclosure heights of 5
to 6 £t woul d general |y be adequate because big gane do not
typically enter small exclosures. This was the only site
where herbivory by big game was great enough to warrant
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additional fencing within the cattle exclosures. The
released willows within the small woven-wre exclosures wll
provi de seed sources and stens for additional wllow
establ i shnent.

Increases in nore hydric herbaceous species such as
| ar ge- seed bullrush (Scirpus macrocarps) was occurring in
the wet meadows bordering the creek. In areas this species
was providing shade, allocthonous inputs, and bank
stability. Often, it was replacing exotic grasses in
dom nance.

This was one of the nost interesting sites visited by
the review team The site anply denmonstrated the recovery
potential of |ow gradient systens once grazing inpacts are
renoved. Al though the channel is still sonmewhat incised,
there are inportant signs of geonorphic recovery. Channe
sinuosity is increasing and becom ng increasing irregular as
recovering plants (primarily willow and al der) begin to
exert a greater signature on hydrol ogic processes (e.g.,
bank formation, sedinent transport, dissipation of hydraulic
energy). Undercut banks (i.e., overhanging root masses in
contact with the water even at |ow summer flow) are becom ng
common.  Such banks indicate a healthy riparian system and
are not to be confused with vertical cutbanks which indicate
bank erosion is occurring at a rapid pace. Good sized pools
were present at meander bends. Coarse gravel substrates
occupied riffle sections; point bars contained finer
gravels. Small point bars with abrupt features are becom ng
rapidly vegetated by a variety of wllow species. Shifts in
channel particle sizes over short distances denonstrates
that sedinent sorting is occurring during transport. Such
sorting is uncommon in nost degraded streans that were
visited in the G ande Ronde and John Day Basins

The extent of change occurring within the Sheep Creek
excl osure i s phenonenal conpared to the downstream reach
whi ch continues to receive grazing inpacts. Perhaps nore
than any other site visited, fundanental research and
longterm nonitoring should have been initiated prior to
fencing. Wthout scientific analysis and nonitoring, the
remar kabl e changes occurring within the Sheep Creek
exclosure will be insufficiently docunented. Society should
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never be allowed to forget the effects of excessive
l'ivestock grazing upon valuable riverine/riparian ecosystens
such as typified by Sheep Creek.

Al t hough stream structures were added and are creating
some channel diversity, the real inprovenent results from
the overriding influence of reestablishing vegetation upon
the hydrol ogy and geonorphol ogy of the system Mney spent
on structural additions would have been better spent on
monitoring or building additional corridor fencing.
Furthermore, because such structures tend to |ock-in
vertical and horizontal channel elevations, they wll
continue to limt longterm recovery as the stream attenpts
to reestablish a new equilibrium It would be fortunate,
but probably unlikely, if these structures were naturally
buried by the stream as recovery continues.

Several trees have fallen or have been placed in the
channel. These |arge roughness elenents (tree boles |onger
than the streamis wide with branches and root wads
attached) provide increased hydraulic roughness, channe
diversity, and fish cover. They also provide inportant
ni ches for vegetation establishment and | ocal bank
protection.

Whenever the stream channel shifts towards a fence, the
fence should be noved away from the stream A concurrent
novenent of the fence toward the stream coul d be undertaken
at some other location if the |andowner will not accept the
slight decreases in acreage associated wth expanding the
fenced corridor.

Bi g game aninals appear to be utilizing shrubs within
the exclosure. Small elk and deer exclosures Wi thin the
corridor exclosure would provide an inportant perspective as
to how significant such grazing/browsing pressure is on the
rapidity of vegetative recovery.

Sheep Creek al so experienced the high flows in md-My
of 1991. In contrast to other degraded streams in the
G ande Ronde Basin, Sheep Creek, within the exclosure,
appears to have suffered little environnmental damage. In




35

fact, the high flow event probably assisted ecosystem
recovery now underway within the fenced corridor

No additional structural or vegetation treatnents
shoul d be undertaken in this reach. The |arge neadows of
simlar terrain downstream fromthe Sheep O eek exclosure
of fer excellent opportunities for inproved grazing
managenent. These types of lands and streans |end
t hemsel ves to significant inprovenent and restoration of
riverine/riparian ecosystens through sinple changes in
managenent .

LONG CREEK,
M DDLE FORK OF THE JOHN DAY BASIN
(August 14, 1991)

Site Description

ODF&W installed a corridor fence in the fall of 1990.
As part of this treatnent, l|arge rock and boul ders were
installed to create instream structure and riprap eroding
banks. The streamis at an elevation of about 4,200 feet
and normally has a wi nter snowpack of less than two feet.

The USFS is managi ng surroundi ng areas on a rest-
rotation grazing strategy. Steelhead trout spawn in the
stream annual |y and Chinook salnon use it occasionally.
Juvenil e Chinook salmon will migrate into the streamto
rear.

Limiting factors
H gh summer tenperature, |ack of streanside vegetation

and nunerous raw (eroding) banks are believed to be the
factors limting fish populations.

(bservations/Interpretati ons/ Conments

The riparian zone associated with Long Creek was
typified as having a few residual cottonwoods and little
additional establishment in the past 50-100 years. The
construction of exclosures has facilitated establishnment and
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growh of willows and cottonwoods in numerous areas. The
shrub diversity in this area was high; eleven species of
woody species were noted. Already established wllows
experienced significant release follow ng the exclusion of
grazing. Mny plants were now higher than the browse |evel
of big game speci es.

Streanside conifers outside the corridor fence were
selectively harvested in the past. The remaining conifers
are currently providing some shade and litter to the stream
They al so represent a future source of whole tree
recruitnent. \Wen corridor fences are installed, |arge
trees in the riparian zone (even though they be | ocated
out side the fences) should be retained to benefit riparian
and aquatic resources.

A large amount of rock was added to the channel to
riprap the outsides of stream bends and to create pools.
The anount of naterial added appeared excessive in
conmparison to the size of the stream Because high stream
power Wi ll be necessary to nove the added rock, this
treatment represents a permanent change in the channe
mor phol ogy of Long Creek. The geonorphic context of the
channel has been changed by the extensive addition of rock
materials. The streamw |l largely function as a
cobbl e/ boul der channel and fish species adapted to those
types of conditions will be favored. The ability of
vegetation to interact with channel form ng processes, even
t hough a corridor fence has been installed to prevent
l'ivestock grazing, has been largely elimnated by the l|arge
amount of rock.

In relation to the limting factors, rock riprap does
little to alleviate tenperature problenms or encourage
vegetation changes typical of alluvial channels. Although
riprap can be effective in the shorttermfor reducing bank
erosion, the longterm consequences cannot be predicted.

Such structures do little for initiating the devel opnent of
veget at ed streanbanks on the outside of neanders and greatly
reduce the capability of a channel to store fine sedinents
for bank-buil ding processes.
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Shoul d a conparabl e stream reach become available for
corridor fencing by ODFCW the w despread use of rock to
riprap channel banks and beds should not be part of the
treat ment. | f a rancher insists on extensive rock riprap as
part of the treatnent, the corridor fencing project should
not be undertaken. A conprom se position on riprapping
woul d be to use juniper trees or linby conifers to protect
banks and initiate revegetation of the |ower banks. Rock
riprapping is to be avoi ded as a neans of reconstructing
streans for fish

FOX CREEK,
NORTH FORK OF JOHN DAY BASI N
(August 14, 1991)

Site Description

El even nmiles of Fox Creek were fenced by opr&w in 1985.
G asses and sedges responded i nmedi ately, but according to
ODF&W representatives, vegetative conditions have not
changed much after the first couple of years of exclosure.
Juni per riprap was placed on several |arge bends two years
ago. ODF&W observations indicate the channel may be flow ng
more water in the summer than before fencing. An Forest
Service grazing allotnent which affects seven mles of
stream i mredi ately upstream of private lands is in poor
shape and influencing Fox Creek.

Limiting factors

H gh summer stream tenperatures and |ow summer flows
are believed to be the mgjor Iimting factors controlling
fish popul ations.

Observations/Interpretations/Comments

Fox Creek is an extrenely |low gradient system Prior
to establishment of the corridor fence, Fox Creek was
characterized by an entrenched channel wth high sinuosity
and | ong sweeping meanders. Sedges and grasses have largely
stabilized streambanks. The stream is devel oping smal
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fl oodplains within previously incised channels several feet
bel ow the pre-incision floodplain surface. Although sedges
and grasses are abundant, only a few willows have begun to
establish. The general paucity of willows may be primarily
a result of the high clay soils characteristic of the banks.
Est abl i shed willows were generally no higher than
surroundi ng grasses and showed signs of being grazed by elk
or deer. Nevertheless, the extent of ecosystemrecovery
from livestock grazing exclusion is inpressive.

The juniper tree riprap effectively prevented continued
bank erosion. However, because of the close spacing of
junipers, significant amounts of floatable organic debris
are being trapped at higher flows. Hence, sedges and
grasses have a difficult tine becom ng established. Because
the channel is deeply incised, there is heavy topographic
shadi ng of many streanbank soils. A less dense application
of junipers along the outer banks nmay be nore effective in
encouragi ng revegetation. Because sedges and grasses
responded qui ckly follow ng grazing exclusion, the addition
of juniper to selected nmeander bends was probably not
necessary.

Exclusion of |ivestock grazing since 1985 has created
t he appropriate environnental conditions for habitat
recovery. The channel is definitely narrow ng as sedges and
grasses cause sedinent deposition along the |ower banks.
Long, Ssweeping neanders are becomng nore irregular as
streanbank vegetation increasingly exerts an effect on flow
conditions and channel geonetry. This channel shows every
i ndication of undergoing hydrol ogic/geonorphic/vegetative
restoration. However, ecosystem processes and plant
succession require tine.

Anecdotal information on increased sumertine |low flows
(where previously the channel went dry) follow ng corridor
fencing, while of interest, does not provide a reliable
scientific basis for proving low flows have increased.
(Cbservations cannot replace the need for accurate
pretreatment and posttreatment nmeasurenents of streanflow in
conparison to a control reach or control watershed.

Coll ection of streanflow data for paired reaches/watersheds
is expensive. However, if changes in |ow flow hydroperiods
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or discharges remain an inportant issue associated with the
potential benefits of corridor fencing, such studies should
be initiated.

No additional structures (either soft or hard
architecture) should be considered for this reach. |If the
| andowner reinitiates past grazing practices in this reach
after the 15-year |ease, nost vegetative recovery benefits
woul d be rapidly undone.

CANYON CREEK
JOHN DAY BASIN
(August 15, 1991)

Site Description

A 3.5 mle reach of Canyon Creek was fenced by opr&w in
the fall of 1990. Some boul ders and |ow rock check dans
were installed previously. opr&w plans on installing 40
wood/ boul der structures in 1991. The stream had been
channelized in the 1960’s prior to the 1964/65 floods. The
channel i zed section has shown little inprovenent over the
past 30 years. High streanflows are normally generated by
snownel t; nmuch of the upper basin is in wlderness. The
| oner portion of the fenced reach is covered by tall shrubs.
At a second stop, farther upstream |little shrub overstory
was present.

Limting factors

The lack of adult hol ding pools and high water
tenperatures are believed to be the magjor limting factors
affecting fish populations. Al though spring Chinook survive
summer conditions, additional holding pools would reduce
stress.

Observations/Interpretations/Comments

The channelized stream will limt recovery potential of
vegetation. Along the downstream end of this exclosure a
good cover of alder, whiplash wllow, Mackenzie w |l ow,
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cottonwood, and aspen were present. Sone narrowi ng of the
channel was apparent. Creeping spikerush (Eloecharis
palustris) was the first plant to establish along stream
banks and was influencing sedinment retention and structure.
Nunerous small willows were establishing in the upstream end
of the exclosure.

This upstream site is in the prelimnary stages of
recovery from recent fencing. Al though sone perceived
shortterm benefits to channel norphol ogy favorable to fish
may occur fromthe addition of structures, structures may
sl ow longterm recovery of this stream (See previous
di scussions for other sites).

Al t hough beaver do not presently occupy this reach,
ODF&W personnel stated that it was common for beaver to nove
into a recovering reach after several years. Significant
channel changes often occur as beavers begin to influence
flows and sedinent transport. This situation may becone
more conmmon as additional reaches become corridor fenced.
There is a need to identify alternative grazing strategies
that pronmote riparian recovery wthout the need for fences,
to identify situations where the trapping and rel ocating
beavers are necessary, and to transfer information to
| andowners regarding the ecosystem val ues associated wth
beavers so that potential conflicts with | andowners can be
m ni m zed.

It is usually always desirable to allow natura
vegetative recovery to proceed for five years or nore before
considering the possibility of instream structures.

EAST FORK OF CANYON CREEK,
JoHN DAY BASI N
(August 15, 1991)

Site Description

A riparian corridor fence was constructed by ODF&W in
1990. The addition of significant amounts of rock riprap
and | ow rock check dans to stop erodi ng cutbanks was a
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significant part of the treatment. cutbank erosion was
occurring and if left unchecked was expected to affect fence
| ocation within the next year or two. cCutbanks in sone

pl aces were eroding 5 feet per year. Al though the channe
has occupied its present position for the |ast 30 years, the
stream had previously flowed across other portions of the

al luvial bottom

Limiting factors

H gh sediment rates and | ow cover diversity were
believed to bethe factors limting fish popul ations.

Observations/Interpretations/Comments

The | ower reach within the corridor fence had a good
shrub cover and will respond rapidly and favorably to
|ivestock exclusion. Farther upstream the riparian
vegetation was in very poor condition resulting from past
winter livestock feeding. A few residual large wllows,
cottonwood, and aspen were present and wll provide
gernmpl asm for establishment of new stands of vegetati on.

The pros and cons of riprappi ng have been di scussed
previously (see comrents associated with other sites). If
riprapping a particular bank with rock is deened necessary,
it still is not justification for the nore extensive
application of rock riprapping associated with sone reaches
of the East Fork of Canyon Creek. Muich less rock shoul d
have been placed in this creek. If a landowner identifies
extensive riprapping as a necessary conponent of a corridor
fencing project, alternative stream reaches should be
considered. Riprapping is expensive, has questionable
ecosystem val ue, and should not be supported by funds
directed at fish habitat inprovenent.
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SUWM T MEADOWN MALHEUR NATI ONAL FOREST,
M DDLE FORK OF JOHN DAY BASI N
(August 15, 1991)

Site Description

Conbi nation log and rock check dans were constructed in
1990 by the USFS in eroded gullies of a small (fornerly wet)
meadow at the head of Summt Creek. The neadow continues to
recei ve annual sunmer grazing (cows were present in mid-
August). A livestock exclusion fence was nentioned as
possi bly being considered by the USFS.

The meadow and tributaries have been extrenely damaged
by livestock grazing. Stream channels are deeply entrenched
and di sh shaped. Meadow vegetation has reverted to | arge
stands of tarweed in sone areas.

Limiting factors

Year around fish producing streans are not present in
t he neadow. However, this nmeadow is inportant because it is
a wetland and it affects flow and sedi ment transport into
downstream fish producing reaches of Summit OCreek

Observations/Interpretations/Comments

This was one of the nore degraded sites we visited.
Current levels of grazing are excessive and causing |osses
in site productivity of this riparian ecosystem Wnd
erosion is ongoing; we observed dust clouds (i.e., top soi
and nutrients) being carried from bare ground on this site.
Dry portions of this nmeadow are dom nated by Kentucky
bl uegrass (Poa pratensis) and the unpal atabl e pl ant tarweed
(Madia spp.). Wet areas, of decreasing size, are dom nated
by baltic rush (Juncus balticus) and Nebraska sedge (Carex
nebr askensi s).

Overgrazing has caused the hydrologic failure of a
formerly wet neadow system  Qullying and channel incision
are occurring in clay textured soils and wet neadow soils
are being drained. Al though the upper several inches of
soil have been conpacted by |ivestock, good soil structure
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is still evident two inches below the soil surface. Present
grazing is exacerbating an already deteriorating condition
and the hydrol ogy of the wet neadow is rapidly being shifted
to that typical of a xeric site. This neadow no | onger
functions as a depositional landform [Instead, it is an
active source of fine sedinent novenent into | ower Sunmt
Creek during periods of high streanflow and a source of
aeolian dust during the sumrer.

The installed structures will not inprove the
hydr ol ogi ¢ processes occurring in this meadow unl ess grazing
is stopped. Wth continued grazing the structures will only
result in additional soil loss and gullying.

Al though the current condition is severely degraded,
exclusion fromlivestock grazing may be the only change in
management needed. These sites are often resilient
foll owing cessation of grazing. Reseeding with exotic grass
species is not recormended. Ten years of rest fromgrazing
is recoomended. Furthernore, it is reconmended that grazing
of meadows in simlar condition on the Ml heur Nationa
Forest should be termi nated inmediately.

Forest Service personnel indicated that ripping of
neadow surfaces was used as a restoration technique for at
| east three degraded neadow systems on the Ml heur Nationa
Forest. W recommend that such restoration practices be
al so term nated.

SUW T CREEK, MALHEUR NATI ONAL FOREST,
M DDLE FORK COF JOHN DAY BASI N
(August 15, 1991)

Site Description

Sunmt Creek flows through a coniferous forest. In
1989, the USFS installed ten rock and wood structures along
less than two miles of stream These structures were
intended to help spawning steelhead. This is the first year
45% vegetation utilization on terraces adjacent to the
stream but outside any floodplain, have been in force.
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Present use includes about three weeks of grazing; previous
use was substantially heavier.

Phot ographs taken in 1966 from established photopoints
show extensive raw banks and a stream with severe erosion
probl ens.

Limiting factors

A stream inventory showed few pools were available for
hol ding adult sal noni ds.

Observations/Interpretations/Comments

In conparison to the 1966 photographs, considerable
channel inprovenment had occurred along this reach. Many
erodi ng banks had been stabilized by vegetati on grow ng
along the waters edge. However, there were few shrubs al ong
the stream and those present were heavily grazed. Sedges
along the waters edge were also heavily grazed.

Mountai n al der was the only riparian shrub present
along the stream and nay represent the nost common species
for these sites; the riparian vegetation should be managed
for al der dom nance, Although utilization of the allotnent
was targeted at 45%, alnost all of the current years' growth
of small alders had been utilized by grazing animls. W
observed photopoints with pictures from the m d-1960s.

Al t hough riparian condition has inproved since 1966, an

equi val ent | evel of recovery was noted in areas nanaged
under nonuse for as little as one to two years. Such a slow
rate of recovery during alnost three decades is inadequate
for these sites.

Monitoring of grazing utilization was based on
her baceous pl ants grow ng on benches or terraces away from
the stream Furthernore, current nonitoring of grazing
utilization includes no measurenents of shrubs. If the
objective is to restore plants that are dependent upon the
hydroperi od of the stream grazing utilization standards
must also be applied to plant species along the stream
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Summertime stream tenperatures are generally high along
this reach because of inadequate cover. Al gae growth was
conmon.

Forest Service personnel indicated that twenty four
Al | ot ment Managenent Plans are scheduled to be redone in the
next three years, however the process appears to have becone
bogged down. This is an inportant goal and needs to be
acconpl i shed.

THREE- WAY EXCLOSURE ALONG SUMMIT CREEK,
MALHEUR NATI ONAL FOREST, M DDLE FORK OF JOHN DAY BASI N
(August 15, 1991)

Site Description

One reach of Summt Creek was fenced to exclude big
game , another was fenced to exclude livestock, and the third
reach retained ongoing grazing managenent. The three-way
exclosure is located in a coniferous forest setting.

Observations/Interpretations/Comments

This site provides an excellent denonstration of the
ecosystem response to three treatnents: (1) cattle grazing
with the addition of several instream Sstructures, (2)
exclusion of cattle only, and (3) conplete exclusion of
| arge herbivores. In the cattle-grazed and instream
structure treatment, a riparian ecosystem exists that is
dramatically different in conparison to treatnments (2) and
(3) . Shrub cover was largely lacking, water tenperatures
were warner than inside the exclosures, channel banks were
vegetated but not to the extent that was seen within the
excl osure, and channels tended to have large w dth-to-depth
ratios. Wiere log weirs had been placed, deposition of
sedi nents had occurred upstream from the log weirs and pools
formed downstream  However, the vertical drop over these
structures would limt upstreammgration of fish during |ow
flow periods. In general, pools were absent throughout nost
of the stream Large woody debris was also |argely absent
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(except for the log weirs) and algal growth generally
dom nated the water colum.

The exclosure treatnments (particularly the elk and deer
excl osure) showed remarkable contrast to grazed areas
outside the exclosures. Excellent shrub cover and age
cl asses were present and the streamwas wel | shaded by
vegetation. Stream tenperatures were cooler in the
enclosure than in grazed areas. Channel banks were well
vegetated, the streamhad snall w dth-to-depth ratios, and
deep pools contained numerous fish. In sone reaches, the
entire flow went subsurface and was apparently interchanging
with cooler groundwater. Fine sediments were accumul ating
al ong stream margins and building streanbanks. The presence
of algae, which was a domi nant feature of the streamin
grazed areas, was nearly entirely absent within the ungrazed
exclosure. Al though nuch floatable woody debris (e.g.,
branches) occurred in the channel, it has renained in place
t hus denonstrating the general stability of this stream
reach. Large woody debris, consisting of large trees with
branches and root wads intact, provided inportant hydraulic
roughness to the channel. Vegetation in both exclosures was
nore mesic indicating greater interaction with the
subsurface water. These vegetation/water interactions
include high inputs of energy and organic matter to the
wat er whil e decreasing dissolved nutrients such as nitrates
and phosphates. This vegetation/stream interaction further
prevents the eutrophication that was apparent in the algal-
based grazed area. Because of the changes in vegetation
cover, water quality, and channel norphology, it is apparent
that grazing exclusion alone is far superior to the use of
instream structures and the current grazing system There
was a functioning, healthy, and diverse aquatic and riparian
ecosystem within the exclosures; outside of the exclosures
the stream and riparian systens were significantly degraded.

The contrast between conditions inside and outside the
excl osures was extraordinary. It is recommended that
District Rangers and Forest Supervisors spend tine
under st andi ng the process occurring inside and outside of
the exclosures. These functioning ecosystens provide a
tenplate of what National Forest streans and riparian areas
m ght | ook |ike should the USFS decide to accept the
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chal | enge of good stewardship. It is also recomrended that

the USFS begin building effective cattle exclosures. Poorly
constructed allotnent fences are not effective at excluding

livestock and are defeating their ability to assess grazing

effects throughout the western United States.

CAVP CREEK, MALHEUR NATI ONAL FOREST,
M DDLE FORK OF JOHN DAY BASIN
(August 16, 1991)

Site Description

Two hundred eighty three structures were installed
along approximately 12 mles of Canp Creek. The structures
were installed with the nain purpose of reducing stream
tenperatures. Canp Creek drains a forested watershed.

Limting factors

Lack of pools and high streamtenperatures are believed
to be limting fish populations.

(bservations/Interpretati ons/ Conments

Only one stop was nade al ong Canp Creek to observe
specific streamiconditions. This section contained nunerous
log weirs filled with sedinent on the upstream side and
unable to scour pools on the downstream side. Thus, instead
of a step-pool norphology in longitudinal profile, the
channel was essentially a series of log controlled flats.
The channel was generally w dest and shal | onest where | og
weirs were placed. This caused decreased vegetation
interaction with the creek. Structural inputs decreased the
ef fectiveness of vegetation to function as shade or as
sources of nutrient inputs (litter). Once the stream was
away fromthe influence of these structures, it deepened and
narrowed. The lack of pools and the w dening of the channe
caused by the log structures are in direct conflict with the
identified limting factors. The structures should be
removed even though such an activity would severely disrupt
the channel. Logging has renoved | arge trees bordering the
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channel that woul d have contributed | arge wood to stream

over time; thus the recruitnent of naturally occurring LCOD
has been prevented.

Pi eces of geotextile fabric and woven wire scoured from
structures were lying on the streanbed; the presence of such
materials in natural stream channels is totally undesirable.
Crews should wal k Canp Creek annually and renove these
material s whenever they becone exposed. Such materials
shoul d not be use in National Forest streans.

Scarce nunbers of seedlings and sprouts of cottonwood,
Mackenzie willow, whiplash willow, alder, and red-oshier
dogwood were present. However, current grazing |levels are
retarding succession to arboreal or shrub-like sizes.

Al though there is a potential for a functioning ecosystemto
exi st, hard structures, and grazing nanagenent are limting
fish habitat recovery.

DUNSTON CREEK, MALHEUR NATI ONAL FOREST
M DDLE FORK OF THE JOHN DAY BASIN
(August 16, 1991)

Site Description

The intermttent channel of Dunston Creek runs through
a ten-acre, north facing, noderately sloped, forested area
that was harvested in 1990. The area was essentially
clearcut and cabl e yarded; however several overstory and
understory trees were |left at scattered |ocations in the
harvest unit. Concern was expressed by the USFS that the
creek had not been adequately protected because trees had
been harvested along the intermttent channel

Observations/Interpretations/Comments

Loggi ng occurred |ast year but slash burning had not
yet occurred. From an erosion and water quality
perspective, it did not appear that the harvesting had
significantly affected the channel. The site should again
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be inspected after conpletion of burning and site
preparati on.

M DDLE FORK OF TEE JOHN DAY Rl VER
MALHEUR NATI ONAL FOREST
(August 16, 1991)

Site Description

Maj or reaches of USFS streanbanks al ong the M ddle Fork
of the John Day River have received extensive boul der
treatnents. The site visited had boul der structures and the
riparian area was in a grazing allotment. Current
managenment consists of early season grazing.

The existing stream has been channelized. An old
channel occurs at the downstreamend of the reach and a
project is being considered to reconnect the river to this
ol d channel .

Limtina factors

H gh stream tenperatures and lack of high quality pools
are believed to be the factors limting fish popul ations.

Observations/Interpretations/Comments

A pasture occurs on a wde terrace (above the active
floodplain of the river) and is domnated by exotic pasture
grasses. The tamed pasture is of little ecological value
and shoul d be managed separately from the riparian area
between the pasture and the river.

Li vestock grazing managenent of the riparian area
shoul d enphasi ze recovery of shrub species. A though only
40% utilization of herbaceous species is occurring on the
terrace, shrubs and other riparian species close to the
stream are being overgrazed. Wody plants have not
established along the channel because of past grazing
practices and the channelized nature of the stream
Accel erated riparian recovery could be obtained by fencing
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the riparian area to totally exclude |ivestock grazing.
This would allow increased utilization of vegetation on the
terrace by grazing animals.

Trenmendous anounts of noney have been spent structuring
the Mddle Fork of the John Day River for fish habitat
i mprovenent. This noney nmay well have been wasted. No
systematically collected data or nmonitoring information was
presented which indicated that the hoped for benefits to
fisheries had been realized. Again, the geonorphic tenplate
of this river, like so many in eastern O egon, has been
irreversibly altered by the massive amounts of rock that
have been added to the system

The reconnection of the structurally nodified "new
river" to the channel of the "old river" is being proposed
in an effort to reintroduce sinuosity to the river. The
| ength of channel could potentially be doubl ed.

Furthernore, the old channel has a high shrub density which
woul d, in theory, provide cover to the stream (The
existing river is alnost entirely lacking in shrub cover.)
To reconnect the river will require the construction of a

di version structure and channel to nove water fromthe new
tothe old. How this will be acconplished is not known at
this time. Apparently the willows that are currently
occupying the old channel would have to be cleaned out if

t he conveyance capacity of the old channel is to be adequate
to handle high flows; how this would be acconplished was not
specified. The doubling of the channel length will decrease
channel slope by at |east 50% Furthernore, the highly
veget ated channel wll have a much hi gher roughness than the
existing river. Wiat this all neans is that the diversion
of the river into a |ower gradient and hydraulically rough
channel is likely to cause substantial sedinment deposition
and instability at the head of the diversion. The

engi neering solution to such a problemis often to add nore
riprap. Reestablishing old channels seens, at |east on the
surface, like a desirable and worthy objective. However
given the general lack of successful attenpts to inprove and
enhance fisheries with structural approaches, this project
woul d have little |ikelihood of success. It may represent
another attenpt at trying to make channels behave the way we
think they should, only at a nuch grander scale. Instead of
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focusing on such a technically conplicated and potentially
di sastrous project, USFS technical staff should concentrate
on the nore inportant task of restoration and inprovenent of
riparian vegetation throughout the forest.

THE NATURE CONSERVANCY,
M DDLE FORK OF TEE JomN DAY Rl VER
(August 16, 1991)

Site Description

The Nature Conservancy (TNC) recently purchased four
mles of valley bottomalong the Mddle Fork of the John Day
River. Several managenment options were discussed regarding
the TNC property.

The general objective of TNCis to manage the property
so that natural ecosystem processes can occur

Observations/Interpretations/Comments

This large reach of the Mddle Fork of the John Day has
a tremendous potential for recovery. Two years of nonuse
have resulted in the establishment or release of willows and
cottonwoods on nunerous gravel bars. Wt nmeadows are
diverse and recovering. Through vegetation succession and

changes in hydrology, this ecosystemwill likely become nore
hydric and biologically diverse in the future. These
changes wi |l increase bank storage of water and exert sone

i nfluence on base flows, particularly within secondary
channels. Currently the cottonwood and w |l ow dom nated
communi ties consist of nmature or decadent age classes only.
Past managenent has resulted in an under-representation of
young and middl e-aged stands. The present managenent
strategy utilized by the Nature Conservancy will allow for
establ i shnent of young cottonwood and w llow comunities

Instream Structures (riprap, and secondary channel
plugs) are influencing natural plant succession and ground
wat er processes within the riparian zone. Establishnent of
cottonwood gallery forests is related to natural fluvial
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processes of channel neandering which are limted in areas
due to structural control. It is suggested that the
secondary channel plugs be renoved so that the river is nore
directly connected to its original floodplain and side
channels. Railroad fills which cross side channels and

ot her depressions should be renoved to allow increased
connectivity of surface and subsurface water systems. The
instream boul der treatments, wth the possible exception of
t he heavy riprap treatnent near the diversion headgate at
the |lower end of the TNC property, should be renmoved. These
boul ders are effectively maintaining a straight, high

gradi ent channel and preventing natural neandering from
occurring.

Two maj or options were discussed related to the TNC
property: (a) allow natural recovery processes to nodify
channel and floodplain systems and (b) utilize water
diversions from Big Boulder Creek to create side channe
rearing habitat

Current nanagenment is resulting in dramatic
i mprovenments in riparian recovery. |f the TNC decides to
utilize natural processes on their property, the existing
wat er right fromBi g Boul der Creek should not be used for
irrigating neadows nor for maintaining flows in side
channels for fisheries production. Managerial activities
(other than those identified above) which influence the
natural recovery of hydrol ogi cal or ecol ogi cal processes
shoul d be discouraged. Sustainable fish habitat may best be
acconpl i shed through natural recovery of a conpl ex
riparian/stream ecosystem Additional ditch construction
and streamdiversions may retard this recovery and
potentially influence the inherent biological diversity of
the site. Because water rights are generally val uable
per haps TNc’s water coul d be used somehow to augnment side
channel flows or to initiate inproved riparian managenent on
| ands outside the TNC property.

If inproved young-of-the-year rearing habitat is
desired on the TNC, water from Bi g Boul der Creek m ght be
diverted into old floodplain channels and wet neadows in an
attenpt to provide increased habitat quantity and quality.
The use of diverted waters, while appealing from a fisheries
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perspective, nmay be in contradiction to the overall goals of
TNC. If increased salmonid production through active
managenent becones a desired managenent goal, the diversion
of Big Boul der Creek onto TNC property requires further
evaluation. Prior to inplenmentation of any water diversion,
potential ecosysteminplications and inpacts need to be
considered. These include: (a) the potential effects on
plant community recovery and successi onal dynam cs, (b) the
effects of inplenentation/construction, (c) the effects of
decreasing the cold water plune from Bi g Boul der Creek into
the Mddle Fork, and (d) the feasibility of this practice
providing a significant inprovenent for rearing fish in the
John Day Basi n.




