
CHAPTER 4- PAST CURRENT AND FUTURE CONDITIONS
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CONTEXT

VEGETATION

The section the distribution of thefollowing displays vegetation within the McKenzie River

Subbasin and relates how the South Fork compares to the overall of thestory McKenzie

FORESTED LAND DISTRIBUTION PRODUCTIViTY AND UTILIZATION

Over 90% of the McKenzie River Subbasin is currently in forest uses with 67% of the land

Industrial half ofbeing productive Douglas-fir forest type Table forest owners hold almost

the type Federal lands contain ofproductive most the intermediateless-productive and high

elevation forested lands Industrial forest lands are harvestedbeing faster than federal lands in

this decade due to changing management emphasis for sustainable ecosystem management on

federal lands

Forested Land Area Within the Mckenzie

and Ownership by Elevation and Type

Low EIev hflermediate EIev Hiyh EIev

Douglas flrlHemlock Pacific silver fir Mountain hemlock Non Forest

AU ownerships 67% 16% 1% 6%

Federal 59% 99% 100% Most

Industrial Forest 29%

Table

STAND STRUCTURE

information on the stand structure and age of forest land within the entire McKenzie River

Subbasin is from vegetation map derived from 1988 Landsat Thematic Mapper imagery

Cohen and Spies 1992 Our analysis adapted six of thatcategories map into four classes

Table There is some error associated with this data Cohen and others 1994 in prep
have noted errors primarily assigned to distinguishing between mature and old While

compiling the data for this analysis discrepancy between this data and Forest Service data

was noted primarily with the young and mature Forcategories example the French Pete

area which is 150 oldapproximately years is classed in the remotely sensed data as young
when it should be mature The classedacreage as old appeared similarbetween the

remotely sensed dat.a and Forest Service data
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Stand Structure/Age Categories

XX Stand Structure Categories Grouped for Display

Open mixed 30% canopy closure Not included in analysis

Semi-open mixed 30-85% canopy closure Hardwood

Closed mixed 85% canopy closure

Closed conifer

Young 80 years

Mature 80 200 years

Old200 years

mixed mix of conifer and hanlwóod

Table

Caution in projecting age classes or management history from the remotely sensed data is

important Interpretations made on the basis of the remotely sensed data should be viewed as

requiring ground verification The open mixed class may contain some non-forest

communities agricultural fields and very young clear cuts Because of this ambiguity this

class 5% of the McKenzie River Subbasin is not included in the age class summary The

semi-open mixed and the closed mixed are combined into single hardwood class Figure

Young managed stands may be underestimated by the amount included in the open
mixed class while older in theplantations young conifer group may supply volume in

commercial thinnings or clearcuts Some mature acres in the lower valley may be on their

second rotations though most mature and old stands are natural stands
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Mckenzie Basin Age/Structure Cass Fork McKenzie

Mckenzie Basin
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Figure

If the mixed hardwood class and young conifer class together are interpreted as an

of harvestedapproximation acres then 46% of the basin has been Thelogged percent

status as of 1988 There were three of harvests
represents years average on Federal land in

1988-1990 which shifted some mature acres into young Since 1991 there most likely has been

an increase in the rate of harvest on private land

of industrial landquarter forestry was in the two older age classes4 as of 1988 though that

may be exaggerated based on the discrepancy we found when the Landsat datacomparing

with data on the South Fork
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How THE Sotrm FoRK Frrs

The South Fork holds 20% of the McKenzie River Subbasm old class and 21% of the mature class but

only 11% of the mixed hardwood/conifer class primarily due to the Three Sisters Wilderness status of

half the watershed Potential for the South Fork to contribute major volumes of large logs to the local

economy is limited in the near-term Less than of thequarter South Fork is available for timber

production This reflects the of thelarge proportion watershed in non-harvest allocations such as

Wilderness Late Successional Reserves and Riparian Reserves Concentrated harvest has created

high proportion in early and young stands in the harvestable lands Discrepancies noted above

between USFS databases and the remotely sensed data preclude theseprojecting figures for reliable

current or future timber supply for the McKenzie River Subbasin

Recent harvest trends on private and landspublic in the McKenzie River Subbasin may
increase the South Forks of thepercentage subbasins older forests This may have long term

importance for recreation and wildlife habitat distribution thealong McKenzie and for the

Willamette National Forest

CURRENT LANDSCAPE FA1TERN

Patterns of age class patches in the western non-USFS of theportion McKenzie basin differ

from both the Wilderness and non-Wilderness ofpieces USFS ownership as discussed below

Non Forest Service

The lower basin shows matrix of semi-open mixed hardwood stands with of thestringers

open in the bottom lands of thetype Mohawk River Camp Creek and the McKenzie up to the

town of Leaburg Large of thepatches young conifer class drape the upper of the north-slopes

facing ridge bounding the basin from Leaburg east to Vida Other ofpatches young conifer are

in thepresent upper slopes on the northwest of the Mohawk and north ofdrainage Vida near
the headwaters of the Mohawk and Mill Creek The older age classes appear as scattered small

nearly homogeneous patches or on the margins of larger patches of young conifer

Forest Service

Outside of Wilderness USFS lands show highly fragmented of small blockspattern of semi-open
mixed hardwood patches set between slightly larger of older classespatches age Within Wilderness

large patches of older age classes dominate the pattern with smaller blocks or sweeping ofpatches

younger age classes featuresfollowing topographic The distribution of age classes and patch sizes

show the of the Forest Service landsmajority are small blocks of less than 50 acres Table

detailed discussion of the landscape of thepatterns South Fork is given in Chapter Fours section on

past and current The South Fork holds perhaps thevegetation largest remaining ofpiece landscape
thepreserving unmanaged ofpatterns age classes the Crest of theconnecting Cascades to lower

elevation habitat To the west and south of the South Fork mainstem the landscape is of thetypical

highly fragmented USFS lands
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Distribution of Age Classes

and Patch Sizes

Large Blocks 500 acres

Late Early Older Managed

20% .1% 2%

Small Blocks 50 acres

Late Early Older Managed

Table

Past Patterns

Recent estimates describe the of natural conditionsrange for early and late seral forstages

USFS lands within the McKenzie basin Siuslaw and Willamette National Forests 1993

unpublished data summarized in USFS Pacific Northwest Region 1993 Over the time period

1600 to 1850 acres in seral ranged from to 20% of the USFS lands late seralearly stages

conditions ranged from 20 to 55%

Near the margins of the Willamette Valley lightning caused fires as well as Native American

activities may have caused fairly frequent low occasionalintensity burns and higher intensity

events This fire regime is compatible with mosaic of of oldpatches growth stands amid

younger or multi-storiedsingle stands Frequent low intensity non-stand replacement burns

during ofperiods relatively moist cool weather could have increased in oldproportions

growth while more ignitions during warm dry periods would have increased the acres in early

seral conditions It is that the of conditions for thepossible range lower valley may have been

than for thegreater upper valley now managed by the USFS

The Siuslaw and Wifiamette National Forests Subregional Ecosystem Assessment 1993
estimatedunpublished typical pre-settlement fire sizes for the USFS lands within the

McKenzie basin For the high elevation mountain hemlock zone fire boundaries were

estimated at 700-1800 acres while for lower elevation zones fires ranged from 1500-26000

acres Similar fire sizes could be expected for the lower elevation lands outside of USFS

ownership
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FISH

Several and fisheries issues have becomeaquatic prominent and defined at Regional Pacific

Northwest and large river basin scales the Columbia River Basin or within the ofrange
Pacific anadromy during the decade These include thepast identification of sensitive

threatened endangered and at-risk fish habitatstocks quality for stream species and habitat

quality for riparian dependent species

Widespread of habitatdegradation aquatic and broad declines in naturally reproducing

populations of Pacific salmon and steelhead trout have been documented for lands

administered by the USDA Forest Service and USD1 Bureau of Land Management in the

western Umted States USDA/USDI 1994 The ofdegradation habitat has also taken place on

landsprivate Other reasons for fish declines includepopluation commercial and recreational

harvest ocean productivity and hatchery practices

SPRING CHINOOK

Chinook salmon have been grouped according to the time returnthey from the ocean to

freshwater as adults Thus there are andspring summer fall winter runs of chinook The

native runs in the Wtllamette are and fall however the fall run occurs thespring in lower

Willamette and will not be considered here

The ofrelationship native spring chinook in the South Fork McKenzie to larger landscape
scales is best understood by reviewing information from the Columbia River basin which

the Willamette Province is located Figure An estimated 10-16 million anadromous salmon

and steelhead trout returned to spawn in the Columbia River basin each year prior to Euro-

American influences NPPC 1987 such as harvest of chinookspring which peaked in the

188Ys Over 200 Columbia River basin stocks have been estimated to be extinct with most of

the remaining runs being much smaller than they were historically and several listed or

forpetitioned listing under the Endangered Species Act Run sizes of returning salmon and

steelhead in recent times are around Z5 million with thangreater 90% supported by
hatcheries Considering the historical ofrange chinook within the four-state ofregion

Washington Oregon Idaho and California spring and summer runs are estimated to be

extinct in 63% of their historical range The Wilderness Society 1993
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In the context of the Columbia River basin the Willamette spring chinook are considered ofpart
lower river below Bonneville Dam spring chinook group Figure Three river systems

dominate lower river production the Willamette the Cowlitz and the Lewis rivers CBFWA
1991 All three subbasms have been impacted by the construction of high dams which

eliminated most of the natural spawning areas for lower river chinookspring hatchery

program maintains the Willamette run ofcurrently spring chinook with stock thathatchery is

native Willametteprimarily fish

The McKenzie River is the only major natural production area withinremaining the lower river

systems that is available for spring chinook CBFWA 1991 In addition to the Clackamas

River relatively small chinook producer in the Sandy subbasin these are the only lower river

systems where natural productivity is not incidental to artificial productivity Overall natural

production is estimated to be 5-15% of the lower Columbia River and Willamette total spring
chinook production with the remainder from hatcheries Natural production in the McKenzie
is not known because hatchery spring chinook have not been marked The only year hatchery

production was marked was 1993

PROVINCIAL FACTORS LIMITING SPRING CHINOOK

In addition to dams other factors which have limited spring chinook production in the

Willamette River basin include

habitat degradation from urban and industrial development

channehzation and

agricultural and timber harvest practices

Loss of multiple channels marshes and nparian forest habitat has been major impact in the

Willamette River from 1870 to the present resulting in one main channel that is relatively

simple with homogeneous vertebrate habitataquatic Sedell and Froggatt 1984 Due to these

it is thought that theimpacts Willamette basin has very little natural production capability
theremaining yet McKenzie still has the best potential for natural ofproduction this species

Smith and Zakel 1981 Max Smith EWEB pers comm

In addition to habitat impacts common to the Willamette River basin the spring chinook in the

McKenzie River have been impacted by unscreened diversion canals and of thede-watering
mainstem during use of the EWEB canals Figure Recent changes to EWEBs canal

operations have allowed for more water to remain in the mainstem McKenzie for fish and
recreational uses in addition Leaburg diversion canals is now screened to juveniles with
Walterville fortargeted an adult tail race barrier and juvenile screening when FERC Federal
Energy Regulatory Commission relicensing occurs in 1995-96
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Figure Map of McKenzie River with reference to spring chinook management
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SPRING CHINOOK STOCK STATUS AND OBJECTIVES

Prior to major development in the Willamette basin the McKenzie River was thought to be the

best chinook above Willamette Falls with 39-50% of the thespring producer run entering

McKenzie to spawn Mattson 1948 Willis et aL 1960 Within the McKenzie River subbasin

the major remaining spawning areas currently utilized are the mainstem McKenzie Horse

Creek and Lost Creek Of major areas formerly accessible only 4.5 miles of the approximate
25 miles of mainstem South Fork habitat is accessiblecurrently Gate Creelç which is located

downstream on the main McKenzie was formerly an important chinook producing tributary

but is underutilized due to low habitatcurrently quality Figure

Trends of natural spawning in the McKenzie River indicate decline ofupper continuing spring

chinook salmon production from the 1960s to the late 198Ys at which time redd counts

increased Figure Based on limited historical information peak runs of chinook inspring

the McKenzie occurred in the mid-late 1920s Max Smith EWEB 1994 By the 1940s

dataegg-collection from indicatedhatchery at the McKenzie Riveroperations salmon hatchery

serious declines in the natural spawning population Wallis 1961 Run sizes in the McKenzie

from 1945-1960 averaged 18000 fish Annual counts of spring chinook passing Leaburg dam
from 1970-1993 show no obvious trends the lateexcept 1980s increase The total McKenzie

run has averaged 6714 during that period with an ofaverage 2910 for Leaburg Dam in that

same period Figure
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Esthnatud Return of SprIng Cifinook ToaIMcaeRii
ILeaburgoamCount

Figure

Within the Willamette River basin the McKenzie River subbasm has been identified as high
area for habitatpriority protection for spring chinook ODFW 1993 The McKenzie is to be

managed for harvest ofproduction and wild and hatchery spring chinook with the river above

Leaburg Dam reserved for natural production only ODFW l993p.7 The returning run size

for theobjective entire McKenzie River is 18000 spring chinoolc 8000 adults from hatchery
smolt releases and 10000 wild fish

BULL TROIJr STOCK STATUS

Bull trout are an endemic char and share several life history features with species adapted to

northern environments such as the arctic char Salvelinus alpinus
These features include

advanced age at maturity

alternate year spawning
extensive migrations and

ofseparation juvenile and adult segments of the populations Thomas 1992

Bull trout have been eliminated or seriously reduced in abundance throughout most of its

range Meehan and Bjomn 1991 The primary reasons for the reduction are altered habitat due

to land management dams diversions timber harvest and roads followed by fishing and

interactions with introduced fishes e.g brook trout brown trout and/or lake trout USDA
1994 Bull trout are Forest Service Sensitive species and have been found foreligible listing

by the US Fish and Wildlife Service under the Endangered Species Act The bull trout in the

McKenzie River subbasin Figure 10 are the only remaining western Cascade population in

Oregon that has over 50 adults although precise numbers are unknown Ratliff and Howell

1992 USDA Forest Service 1994 Bull trout in thepopulations Santiam River subbasin are
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in
extinct and very small remnant population is the Middle Fork Willamettesuspected

subbasin The bull trout above Cougar Dam are thought to have had withgenetic interchange

been
the inainstem McKenzie before Cougar Dam was built or may have

population

subpopulation of the McKenzie with the theRiver upper mainstem river 2nd ofsupporting

two main bull trout groups
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OmK FISH SPECIES

Two watershednative trout occur in the McKenzie Riverspecies They are rainbow trout

which called redsides and cutthroat troutare clarkimykiss locally Hutchison 1991

Several other fish native to the McKenzie River basin also occur in the South Fork
species

McKenzie watershed Table

Fish South Fork Mckenzie RiverSpecies of the

and Tributariests

Common Name Scientific Name

Pacific lamprey Lampetra pacifica

cataractaLongnose dace Rhiniclithys

osculusSpeckled dace Rhinichthys

Redside shiner Richa.Jsonius balteatus

Paiute sculpin Coitus beldingi

Shorthead sculpin Cottus confusus

Reticulate sculpin Coitus perplexus

macro cheilusLargescale sucker

Mountain whitefish p.osopjum williamsoni

Chinook salmon Oncothyflciius tshawtscha

Cutthroat trout Oncothyncilus clarki

Rainbow trout oncothyJ1us mykiss

Bull trout SaWelinus confluent us

confirmed siting

Table
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HUMAN/SOCIAL

PA1TERNS OF USE AND DEVELOPMENT

PREHISTORIC ETHNOHISTORIC AND HISTORIC USE

Knowledge of prehistoric use of the South Fork watershed is incomplete Much of the data

collected has come from cultural resource conductedsurveys prior to ground-disturbing

activities Such have surfacegenerally been limitedsurveys to examinations of archeological

sites rather than subsurface sampling of cultural deposits

The early 19th ethnohistoriccentury period is poorly documented However it is known that

four theaboriginal peoples Kalapuya Molalla Tenio and Northern Paiute frequented places

within or adjacent to the Willamette National Forest at the time of historic contact The

Central Band of the Molalla Indians were thelikely primary inhabitants in and around the

Forest the South Forkincluding McKenzie River Minor and Pecor 1977 The Confederated

Tribes of Coos Lower Umpqua and Siuslaw Indians thecategorize archeological value of the

South Fork corridor as extremely high that theconsidering river bed areas were primary
sitesvillage

The later ethnohistoric period is better documented it is believed that beginning in the early

1860s equestrian bands of Warm IndiansSprings seasonally migrated into the area during late

summer/early fall They hunted fished gathered berries bought/traded raw deer hides and

finished goods and worked as laborersagricultural in the Willamette asValley primarily hops

pickers number of their temporary encampments have been thereported along South Fork

and its tributaries

SETrLERS ARRIVAL

With the arrival of settlers from Europe and other of theparts world to the south Willamette

Valley came the first intentional and development in the area Most of the availablesettling

history to the McKenziepertinent Valley and areas proximate to the South Fork is of an

anecdotal nature Much of it is vague and some of it is conflictive

All sources note the first of non-natives in thepresence early 1800s It that furappears trappers

and explorers from John Jacob Astors Pacific Fur Company and the Hudson Bay Company
were in the Willamettepresent Valley after the turn of thejust Thecentury McKenzie River

itself was discovered and named by member of Astors enterprise Donald Mackenzie with

ofparty explorers came upon the river in about 1810/1812 During the rest of the 1800s the

Willamette valley was settled and towards the end of the 1800s exploration pushed up the

McKenzie valley

The South Fork is frequently cited as premier fishing spot in the late 1800s and there is

evidence to thatsuggest professional guides were used by recreational anglers at that time
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Elk were abundant and were being hunted for rather than sustenancesport by the turn of the

century Two resorts and summer hotel existed in the upper McKenzie Valley Foley Springs

and Belnap Springs resorts were servedbeing by stagecoach run by John West Sr from

Eugene Ranchers and stocknien had also settled in the One of theupper valley people who

came to hunt with the Belknaps was Hiram Terwilliger Terwilliger is said to have found the

Hot which are named for him in the late 1800sSprings

The Cascade Range Forest Reserve was indesignated 1893 Over the next 40 or so thereyears

was transition from land of isolated frontier habitations to series of forest communities

those nearest the South Fork were flow
including Travelways being improved to expedite the

of commerce across the Cascades Upper the influx ofvalley settlers were responding to

recreational users and commercial traffic with entrepreneurial spirit

Samuel and hisSparks sons laid out and theplatted town of Blue River in 1900 Shortly

thereafter new hotel stable of
livery and sawmill were built at the site Bluepresent-day

River Other facilities included Chinese laundry five saloons and blacksmiths shop There

were many transient workers in and out of the area due to development of mining projects

Most claims were tapped out 1912 The community was almost exclusively malesby

In 1906 Hiram filed cinnabar mercuric suiphide claim theTerwilliger on hot springs area

This claim was later abandoned

1908

According to Manena Schwering resident of Bluelong-time River the establishment of the

McKenzie Ranger district had significant and lasting impact on community development

First Smith served theranger Taylor area for 27 years and came to be regarded as an

unofficial spokesman for community schoolprojects and highway improvement and later

fought for rural electrification informal communication It was during this that theyear

Cascade Forest was created out of the Cascade Crest Reserve

During these years and through the 1920s the area continued as prime fishing spot In 1920

Hidden Lake is described as an paradise The area was reached by trail from theanglers

river By the 1950s over fishing had claimed the trout and due to extensive logging and the

lake had lost most of its pristine beauty

Grazing sheep in the western Cascades began about 1880 Colville 1898 Rakestraw 1933

Grazing was one after the Cascade Forestprohibited year Range Reserve was designated and

then under in 1898 The foragain permit earliest records theopened grazing South Fork begin

in 1909 the areaalthough was undoubtedly grazed prior to that The South Fork had grazing

allotments the thealong ndges on east and west andgrazing report history can be found

Appendix Report Veg Sheep grazing continued through the 1940 Cattle grazed the

chucksney mountain area until 1976
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1927

Terwilliger Hot Springs Incorporated was formed by ofgroup Eugeneans with toplans

develop resort Forest Service issued permits but Federal Power Commission had plans for

reservoir The lease was terminated in 1930

By this time in the 1930s the lumber industry in the Willamette Valley had made major shift

from to lands ofpublic as source timber many lumberprivate companies went under and

others changed ownership sustained yield became of Forest Servicegoal management
railroad logging and river drives and truckgave way to tractor logging transportation and
cutting practices changed Growing timber was now an industrial business

In 1934 the road down the South Fork was built as of the Civilianpart Conservation Corp

CCCprogram There had been trail down the South Fork which ran the of thelength river

prior to this With the construction of the road access to the area was open Logging began in

the mid to late 1940s

The 1950s were of confidence andyears growth However near firetragic and some alleged

favoritism in timber sales had created rift between the residents of the McKenzie Valley near

Blue River and the Forest Service in the late fifties Then district ranger Edward Anderson

initiated what might be recognized as the first Natural Resource Education program ever

undertaken in an effort to restore confidence in the Forest Service

The Blue River Ranger District was established through withdrawal of lands from the

McKenzie Ranger District in 1956

Logging in theactivity South Fork increased during the 1950s and 1960s and production

peaked in the 1970s and 1980s

In 1957 the of established theSecretary Agriculture Three Sisters Wilderness but determined

that 57000 acres of the primitive area had greater public value if managed for multiple uses

Most of the excluded was in the French Pete area of theacreage drainage South Fork

Subsequently French Pete was dropped from this
legislation and controversy over this area

began Early in 1968 plans to harvest timber in French Pete met with public The Saveprotest

French Pete Creek Committee was formed by people proposing that the area be left in natural

state

In 1969 the Forest Supervisor appointed an ad hoc comm ttee of 23 people felt to therepresent

broad ofspectrum interestpublic The heard the Forestgroup Supervisors tentative plan for

managing French Pete which met the of the 1957specifications decision by the Secretary The

committee supported this plan and after further amendments were made to further protect

water recreation and wildlife values the Supervisor announced his approval of the plan to

manage the French Pete area for multiple uses including timber harvest
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ofThis announcement ushered in the era conflict and that
effectively present controversy

speaks to another shift in public values around French Pete continued until
yet Controversy it

was followed
finally added to the Three Sisters Wilderness in 1978 French Pete was closely by

further conflict around Terwilliger Hot Springs

1979

Hot Plan in an effort to address overuse and abuse
Terwilliger Springs Management completed

of the area established included no around the
Regulations camping springs dogs required

to be on leash and no in Service were increased to enforcecamping parking lots Forest patrols

the new regulations

1982

concerned citizens various outdoor formed the South Forkofgroup representing groups

Consensus Group This was formed in to Forest Servicegroup response proposed logging

activities in the area between thethe river and the wilderness boundary The group met with

Forest Service over of severalperiod months and hammered out an alternative for the area

That was into the Forestalternative 1990 Plan as Interest
eventually incorporated Special

Area

1983

The Second Hot Management Plan wasTerwilliger Springs signed by District Ranger Jim

Caswell This called for the Friends of the thenon-profit Springs Trust to
plan manage

natural mineral springs Increased use and increased levels of crime prompted this action

In 1989/1990 third management plan was developed for Terwilliger Hot Springs This plan

called for time closurenight

1992

South Fork is determined to be for Wild and Scenic River
eligible Designation

Currently Terwillger Hot areaSprings is managed in conjuntion with the Cougar crossing

area
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ACCESS AND COMMODITY PRODUCI1ON

During this time of use and development the predominant human development activities were

the of thebuilding darn road building timber harvest and the development of recreation sites

The discussion centersfollowing on the road system for access and commodity production

AccEss

The access into theoriginal South Fork Road 19 remains the main access route today

Currently traffic varies from about 170 vehicles per day during the winter to over 600 vehicles

during the summer with as many as 800 vehicles per day on the weekends With reduced

logging recreation vehicles account for more than 85 of thepercent traffic

All other roads were built to provide access for timber harvest activities Today there are

approximately 337 miles of road in the watershed The main access routes are displayed in

Figure 11 Dates the trendillustrating in construction are in 12 Of thedisplayed Figure 337

miles of roads miles are closed round and miles are closed foryear fifty-five seasonally

wildlife protection Figure 13
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Miles of Road Constructed by Decade
RLed of Approximste Construction Dates for 144 Milos of Road

80 ...
....... ..

7p iioi 11111110 II II IlItItlIll 1111111 uhiutiul lull II 11111 tIIIII

60

50

40 iiriiriiiiuiiui inn iuii ii ii 11111 1111111
ii

3n PUPIl III iii II

20

it pp ii iiuuiiiuuui ii liii iiuiiu ii ii

1950 1960 1970 1980s

Figure 12

Transportation System Current Maintenance Conditions

250
......... .. .. ..

________
Seasonal GM Cosures

200 III 111111111 11111 II III

juiiiii

ii 111111111 II III 1111111 AS Described Bel

150

100

50

Maintained Maintained Maintained Other
for for High as Closed Private

Passenger Clearance for

Car Vehicles Vehicles

Figure 13

41



COMMODITY PRODUCTiON

Timber was the main commodity produced from the South Fork Harvest rates by decade are

shown in figure 14 Acre distribution by subwatershed is indisplayed Appendix Table Veg

Firewood was another commodity produced historically from the South Fork Prior to 1993

approximately 500 cords of firewood were sold The amounts of firewood availableper year
100have been with the reduction in timber harveststeadily decreasing Approximately cords

were sold in 1994

No records were available for special forest soldproducts specifically on the South Fork

Special forest areproducts growing area of use and the demand appears to be heading

upward

Harvest Acres per Decade

South Fork Mckenzie River Watershed
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SCENIC

Scenic Fast Conditions

Prior to development of road access within the South Fork Watershed the condition of the

Scenic Resource landscape was shaped by long of naturalhistory markedprocesses by
events ofperiodic

flooding

landslides and

wildfire

The basic landscape structure consisted of steep slopes and long ridges covered by coniferous

forest This landscape was and is punctuated with rock formations and meadow openings and

dissected by numerous streams tributary to the South Fork

During this of theperiod significant portion watershed 33% was composed of sizepole

stands of timber Appendix Table SRi One of the areapercent was composed of seedlings

and saplings size regeneration Sixty one of thepercent watershed was composed of mix of

small medium and old growth trees oflarge With 39% the area in relatively young age

classes this that areas thelarge had in recentsuggests past experienced some natural

conversion This condition would be regarded as Naturalprocess Appearing considering it is

natural in and random in size shape and distribution and with 1% of theorigin only area in

essentially an open condition

Around 1950 significant human initiated disturbances within the watershed included Road 19

campgrounds harvest activities grazing and fire lookouts However by the mid-1960s

alterations of the natural
significant appearance of the lower South Fork watershed occurred

These alterations to the landscape were

Cougar Dam and reservoir

new road construction and reallocations and

increased timber harvesting

Also during this harvestperiod activities occurred to ready the area for construction of the

reservoir thefacility including dane the reservoir basin and new roads These created

permanent alterations to the scenic character of the watershed Most of thesesignificant

alterations included the massive dam thestructure terraced rock slopes road cuts and fills

with attendant clearings and the raw stump dotted barren of the reservoirslopes basin

These alterations are revealed for lengthy periods during drawdown In addition harvest

activities increased in other areas of the watershed and became apparent to casual users from

new within thevantage points South Fork Harvest activities were in the Eastoccurring upper

Fork lower Walker Creek lower Rebel Creek and the Skookum Plateau However the

focus of harvestprimary activity was on the western thatslopes rise above the reservoir to

Indian Ridge Here the most intensively managed area of the South Fork was evidenced as

mosaic of cuts in various ofpatch stages regeneration

43



At this lime 5% of the watershed was composed of pole size stands of timber arid 4% was

composed of andseedlings saplings size regeneration Appendix Table with 87% of the

watershed ofcomposed mix of small medium and large/old growth size trees With 9% of

the area in relatively new harvest units and roads theexhibiting character ofgeometric typical

the teriod the lower South Fork would appear as Heavily Altered At this time extensive

harvests had not occurred in the upper reaches of the watershed and thus would be considered

Slightly Altered The cumulative effect of harvest activities and reservoir development were

devastating to the scenic of thequality South Fork watershed the ScenicCertainly Condition

of the lower of the watershed must be consideredportion Heavily Altered However the upper
reaches of the South Fork above the reservoirparticularly would be considered Slightly

Altered

Scenic Current Conditions

The watershed of today is experienced visually in several distinct describedsegments below
whether traveling in or directionnortherly southerly through the watershed The current

condition of the Scenic Resource in the watershed is mainly due to the factorsfollowing

ofoperation Cougar Dam and its resulting reservoir

relocation of Road 19 from the valley bottom to the side theslopes skirting western

edge of the reservoir

construction of the East Fork and East Side Roads
ofdesignation of thesignificant portion watershed as Wilderness and

extensive timber harvest and road construction in the western and southwestern

of theportions watershed

The area below the dam is contained relatively flat space viewed primarily while descending
from the dam on Forest Road 19 The most prominent ofaspects this view are Castle Rock
Lookout Ridge to the North Strube Flat the face of the dam and the terraced excavations on

the eastern of theslope watershed proximate to the dam

The area surrounding the reservoir is large andspace linear serpentine in character formed

andby steep slopes ridges along its eastern and western shores which narrow to the river

of the South Fork near the middle of thevalley watershed The most prominent visual

elements within this space are the steep forested rugged slopes surrounding the reservoir

meadows and rock out-cropings on south and westupper distant thefacing slopes views to

north and south the shoreline of the theirregular reservoir contrast between second growth
mature and old growth stands that surround the reservoir and the bare exposed band of soil

that surrounds the water surface of the reservoir during drawdown periods

The upper half of the watershed is narrow linear up and down often twisting and turning
corridor thethrough Forest There are occasional views to the thatridges give it definition

The travelers experience is dominated by matrix of coniferous and deciduous vegetation

There is view of large trees and soft ground covers steep river canyon slopes refreshing

views of the South Fork of the McKenzie River several tributaries and the ever present

evidence of timber harvestgeometric past activities
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Scenic Assessment

The Forest Land Management Plan Scenicassigns Quality Objectives to the South Fork

Watershed ofthrough variety Management Areas The distribution of Scenic Quality

theObjectives in watershed are illustrated in 15 The current status of timber standsFigure

within the South Fork watershed by each of these areas is illustrated in Table and their spatial

distribution is shown in 16Figure Although as illustrated in this table the conditionexisting

for each management area exceeds its respective decade harvest rate in no instance does the

condition exceed the Forest Plan standard for maximum disturbance

harvest activities are consistent with Forest PlanAlthough currently standards the sizes

arrangements and character of treatments over thegeometric past thirty years has had

lasting effect on the scenic of thequality area it is the
visibility distribution and in some

instances the concentration of treatments and their physical attributes in contrast with older

un-cut stands that contribute significantly to the current of thequality areas scenic resources

This in addition to the obvious effects of dam construction and reservoir operation noted

above the basisprovide for the Visual Condition of thedescribing Existing watershed on the

whole as Moderately to Heavily Altered thebeing Clearly area encompassing Strube theFlat

dam and the western of theslopes watershed that form Indian Ridge and the Eastreservoir

Fork drainage are considered Heavily Altered The area of the South Fork Boxupper to

Canyon is considered Moderately Altered to the casual viewer

Scenic Future Condition

The Future Visual Condition of the watershed is expected to improve over current conditions

when severalconsidering developments and trends Forestaffecting land management
activities As Forest managers begin to focus more attention on balancing human use and

product extraction with management of natural the of theprocesses appearance watershed in

time is expected to approach Visual Condition of Moderately to Slightly Altered

With the Forest Plan as amended and associated standards for management of scenic

the control of harvestresources including rates unit sizes other treatment area attributes and

methods such as thinnings and individual tree selection the design and distribution of

activities within the watershed are expected to be less apparent to the casual viewer Changes
that set aside additional lands for the of Late Successionalpreservation Reserves increased the

size of nparian reserves reduced annual harvest rates and established additional standards for

management of wide range of Forest resources is expected to have beneficial effect on the

ultimate of scenic resources in the futurequality
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SOUTH FORK MCKENZIE WATERSHED
SCENIC QUALITY OBJECTIVES

BY MANAGEMENT AREAS
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Existing Visual Condition Analysis by Management Area

Seeds SmaU Medium LargeIOG

Mgmt saps Poles Trees Trees Trees Non- Total

Area HRO EDC MDC 0-20 yrs 21- forest Acres

0.00 0.00 0.00 41 2672 35080 26615 5109 69517

IOE 0.00 0.00 0.00 608 995 2199 393 4207

hA 0.12 0.18 0.24 3137 3311 145 4024 6606 326 17549

11C 0.10 0.13 0.20 620 1355 57 1098 1480 88 4699

lID 0.07 0.06 0.14 50 154 682 890

hF 0.05 0.02 0.10 55 315 237 265 1245 541 2658

14A 0.13 0.18 0.26 3050 2432 427 3636 7299 523 17367

5A 0.00 0.04 0.00 259 473 65 1590 3424 245 6055

0.07 0.00 0.00 0.00 13 22 42

80 0.88 0.08 1.76 249 1959 380 477 3064

9D 0.00 0.06 0.00 108 311 876 356 139 1790

LSR 0.00 0.19 0.00 1601 284 160 4350 1654 443 8491

WA 0.00 0.00 0.00 1127 1131

Watershed Totals

Acres 9142 10488 4385 52448 52061 8936 137459

Percent 7% 8% 3% 38% 38% 6% 100%

HRO Harvest Rate Objective

EDC Existing Disturbed Condition

MDC Maximum Disturbed Condition

Table
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SOUTH FORK MCKENZIE WATERSHED
TIMBER STAND STATUS BY SIZE CATEGORY

Seeds Saps 1996 1977

L1I Poles 1976 1947

Small roes 1946 189

Medium Trees 1896 1791

Large/Old Trees 1796

MonForest

RGLFRE 16



RECREATION

Recreation Past Conditions

Around 1900 and before the South Fork McKenzie watershed was an undeveloped area used

more as source of fish and game and the of othergathering forest essential toproducts daily

life than as recreational resource although this was surely an of theimportant areasaspect

use Not until Road 19 was built in 1934 and several campgrounds were constructed in the

of the watershed asupper part CCC did the area become
projects popular recreation

destination In addition Terwilliger Hot Springs became focus ofpopular use following its

indiscovery 1906

the construction ofFollowing Cougar Dam additional recreation sites and improved access to

wide of recreationrange pursuits in the late 50s and 60s theearly South Fork began to

increase and In addition toexperience insignificant hunting fishing camping hiking use

developed campground use dispersed camping grew steadily where water access was

available in the of the Westend area and in the South Fork
particularly vicinity Bridge upper

Hot also increased in as destinationTerwilliger Springs popularity for many visitors to the

South Fork watershed Perhaps the most controversial issue of recreational use during this

involved the French Pete area This area was of thepart Three Sisters Primitiveperiod Area

however when the Primitive Area was designated Wilderness the area known as French Pete

was excluded This caused that ongreat controversy raged until 47000 acres of the area was

added to the Three Sisters Wilderness in 1977
finally

Recreation Current Condition

Present day visitors to the South Fork Watershed are able to inparticipate wide ofvariety

recreational activities To provide recreationists with camping and hiking opportunities

andcampgrounds trail facilities have been constructed and the nature and location ofpurpose

these facilities influence to extent the oflarge type activities users pursue Campgrounds

typically provide for concentrated water day and whileassociated overnight use trails

provide access and of users the watersheddispersion throughout for dispersed recreation and

wilderness related Recreationexperiences activities of thetypical South Fork include

and anddeveloped dispersed camping backpacking hikirg hunting fishing boathg

naturewater-skiing study and wildlife viewing driving and sightseeing cycling horseback

riding swimming and gathering forest products
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Developed Recreation Assessment

In addition to campgrounds the watershed includes developed sites for boating swimming

trail and visitor information and interpretive facilities SR3
access picnicking Appendix Table

provides summary of developed recreation use within theopportunities watershed Nearly

all theof these occur within reserves ofsites South Fork Current use ofnparian developed

recreation sites in the South Fork watershed is estimated at 57580 recreation visitor

daysRVDs area the reservesor 66% of available use The in
practical capacity riparian

dedicated to developed recreation facilities and use is 67 acres

The condition of recreation facilities is assessed and documented in thedeveloped annually

districts Recreation Resource Information System RRJS This assessment documents the

conditions of the facilities within area anddeveloped site identifies and schedules
specific all

needed maintenance or replacement The condition
facility assessment of mdividuai sites in the

South Fork can be obtained from the RRIS files of the Blue River Ranger District

Recreation Future ConditionsDeveloped

futureAlthough developed recreation use is tolikely be affected by changes in ofvariety

factors socioeconomic indicators the ofincluding availability opportunities technology and

weather conditions an existing demand for developed recreation opportunities is thatpresent

will increase with and ofgrowing thatpopulation has an expanding awareness appreciation

recreation values The historic rate of annual growth for camping activities on the Forest is

3.4% The Oregon State Outdoor Recreation PlanComprehensive SCORP projects 37%

annual increase in the demand for
average camping activities for the period 1991-2010 While

current is sufficient to accommodate projected amounts of increased
capacity use it may be

to accommodate demand
inadequate projected during peak of seasonal orperiods weekend

use

Recreation AssessmentDispersed

The of available recreation and theirtype dispersed experience opportunities respective levels

use theof in the South Fork illustrated in Table within ofare Dispersed camping use some

areas discussed above but the reservoirprimarily along and the South Fork of the McKenzie

River occurs where access is to level areas nearrelatively water In some caseseasy lengthy

Nroad have been the to reach desirable sites theaccess developed by users river oralong

reservoir In other cases the access was created to salvage wood and users later took the

use thethose roadsopportur.ityto for dispersed campmg In addition some access points to

river have been developed by users to launch boats in the river below the dam



aroundUse of dispersed sites is primarily during the summer months with thepeak periods

time of the Oregon Country Fair and summer rock concerts held in Eugene
within the areasWhile this use is concentrated in sites

dispersed camping existing ripanan

summer it is theduring broadly dispersed throughout upland areas during the fall hunting

season

Dispersed Recreat.on Opportunities of the

South Fork Watershed

Recreation Category Acres RVDs Trail Miles

Wilderness 69551 3206 77.5

Dispersed Areas

Semiprimitive Non-Motor 4507 6310 7.3

Roaded Natural 20150 55614 22.4

Roaded Modified 40223 15285 21.9

Private Land 3065

Totals 80415 129.1

Table

An ofinventory dispersed sites was completed for the South Fork theusing WRS-ROS

Evaluation Methodology for dispersed and wilderness campsites The andinventory sample

of revealed 325dispersed camping site locations scattered the South Forkthroughout

watershed concentrations of sites were noted at the South endHeavy of thedispersed

reservoir number of sites
significant were recorded on both sides of the reservoir and river

and down stream from the bridge crossing High concentrations of sites were also noted
up

the reservoir north of Slide Creekalong Campground at Hidden Lake and in the Southupper

Fork anddrainage near Hardy Creek Blue Creek

Based on observed conditions and 16.9% 55 sites sample of inventoried sites it is apparent

that the number of user developed sites is increasing and that the distributiou of sites within

areas of fromhigh concentration fluctuates toyear year Nearly all sites inventoried occur

within the zone As mdicated in Appendix Table SR4riparian dispersed sites average 2100 sq

in size with an barren core ofaverage 1400 sq ft Dispersed in thecampsites South Fork

15.8 of which 10.3 acres is considered barren core The total disturbed area of theoccupy acres

reserve attributable toriparian dispersed camp sites is 1%

The sample of asdispersed campsite conditions illustrated ininventory Appendix Table SR5

that scenicsuggest quality and user experiences at many sites is affectedbeing by use patterns

and thatbehaviors that theshape size and condition of sites The showssample 89% of sites

loss in excess of theexperienced vegetation norm 73% of sites experienced tree damage or loss

in excess of the norm and 95% and 65% of sites exceeded the norm for campsite size and

barren core area In addition therespectively proximity of sites to the river accounts for

compaction erosion and loss thevegetation along banks of the South Fork However the
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ofor erosion due to human use stream banks is not extensivedisturbance presumably due to

the of the river bed andcomposition its banks

Conditions of the most severely impacted sites observed include compaction erosion

and damage These conditions can be attributed in to
loss tree large measure

vegetation

unlimited vehicular access to the site area and in some cases to the river theClearly
virtually

amount dueuse many theirsites receive from season to season to orof popularity proximity

factor in conditions exhibit Thisof the they is
to areas interest is contributingspecific

obvious in the case of sites at the south end of the reservoir that attract largeextremely

number of visitors who frequent Terwilliger Hot Springs

Hot warrants note in The
Terwilliger Springs special to its use and conditions hotregard

mile in
day use site accessible length

springs is by compacted abouthighly trail that is 1/4

and need within stand ofmaintenance The are located mature to old
in of heavy springs

growth that has recently experienced some tree loss due to disease The ofpresence any plants

be of the micro environment of the hot but unusualmay in the
or animals that typical springs

South Fork drainage have not been documented wouldThey have been subject to continuous

human disturbance since its indiscovery 1906 The site of the includessprings

series of user constructed pools

vacant and caretakersdeteriorating cabin and

an old composting toilet

The surround by lower extents of which are denuded ofthe vegetationpools are steep slopes

and have severely compacted soils from the use of thousands of annual visitors The site

the on Road 19 has for
including parking facility many been controversial because of

years

law enforcement issues
user conflicts harassment nudity sanitation personal safety and

Beyond site conditions the recreation in the South Fork watershed exhibits
dispersed setting

other that are function of area users and their behaviors It
characteristics is typical

throughout the watershed that sanitationpoor is obvious next to sites Indispersed addition

often the waste associated with the camping experience is either left behind in plastic bags

within thepiled fire pi or left strewn about the site In some instances the materials left

behind include household furniture automotive parts product containers and camping

equipment In addition these items and more are discarded inperiodically upland areas of the

watershed
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This residue left by dispersed users is concern in terms of healthpublic and safety

ofparticularly during periods peak concentrated use During this period the presence of

human waste and other debris around dispersed camp areas may threatpose to the health

and safety to the users present However due to the relative short duration and seasonal

nature of this use and the scale of the total watershed these conditions do not have

measurable effect on downstream water quality

The ofpresence human waste and debris tree damage and loss and denuded and compacted

camp areas all have an affect on the scenic of thequality area at the site or site complex scale

In addition the number of sites where the conditionlarge norm was exceeded for vegetation

loss camp size barren core area tree damage and loss that both the scenicsuggests quality

and the intended recreation experience opportunity have been diminished for significant

number of sites in the watershed

The South Fork attracts diverse range of users with wide ofrange interests attitudes and

management and use of theopinions regarding area While one segment of the South Fork

users would like improvements to facilities more control over the behaviors ofdisruptive

others ofseparation uses improved sanitation and waste disposal and improved barrier free

access to another ofopportunities segment users would prefer that things asstay they are in

torespect camping and sanitation facilities and the idea of theobject to paying for use of the

Forest the ofpresence agency personnel and often view past management actions as

misguided or harmful to the South Fork watershed

Dispersed Recreation Future Conditions

With of increasedprojections population growth for the Eugene-Springfield metropolitan area
increased recreational use of the South Fork watershed can be forexpected wide ofrange

recreationdispersed activities With an annualaverage 2.7% increase in all forms of recreation

use on the Forest for the period 1980-1989 and with of increasedprojections use of 2.0-4.7% for

all forms of recreationdispersed including hunting 2.5%and fishing 2.5% by the Oregon
State Comprehensive Outdoor Recreation Plan for Region the area of the Willamette Forest
an increased demand for dispersed camping fishing boating hiking sightseeing information

hunting and horseback riding is anticipated

This potential demand may place additional pressure on the basic resources and facilities of the

South Fork and theamplify need for intensive management of recreational use within the

watershed response to future use may require new forstrategies responding to situations

where human use exceeds ROS standards for extended of theperiods normal use season

Possibly change to management area with standards more closely aligned with the type of

use taking place hardening and development of the area to better accommodate the type and
level of use and/or the use of experimental approaches to address fonns of recreational use
somewhat divergent from the cultural norm
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Wilderness Assessment

Limits of Acceptable Change LAC inventory and of 181sample site locations scattered

the wilderness of the South Fork watershed was examined to assess sitethroughout portion

conditions and effects to user experiences majority 79% of wilderness sites in the South

Fork occur in the Mink Lake and McFarland Lake Basins The remainder 21% are located in

the French Pete Walker and Rebel Creek drainages Sites in the Mink Lake and McFarland

Lake Basins are associated with the areas of whileriparian lakes sites in the French Pete

Walker and Rebel Creek drainages are associated with trails and streamside riparian areas

Based on the LAC forsite inventory 100% sample indicates the condition norm was exceeded

all sample categories including vegetation loss tree damage or loss camp size and barren core

area The sample shows in Appendix Table SR6 that 98% of sites experienced vegetation loss

in excess of the norm 73% and 75% of sites respectively had tree damage or loss and camp

sizes in excess of the norm and 33% of sites exceeded the norm for barren core area

Most sites included in the lakessample occur within the riparian zone of wilderness and

streams As indicated thein Appendix Table SR7 wilderness campsites in South Fork

watershed 1900 sq ft in size with an barren core of wildernessaverage 700 sq ft All
average

in the South Fork 7.9 acres of land area of which acrescampsites occupy 2.9 is considered

barren core The inventory sample of wilderness that sceniccampsites suggests quality and

within most Wilderness Resource WRS have been affecteduser experiences Spectrum settings

by the conditions noted While wilderness conditionscampsite may diminish the intended

user experience they represent little or no effect to downstream water quality However in

elevationhigh environments the conditions noted for many of the wilderness campsites may
time for ofrequire significant recovery denuded riparian vegetation and compacted soils

Wilderness Future Conditions

The condition of wilderness resources and associated areexperiences expected to improve in

the future based on several developments issuance of wildernessincluding management plans

and associated standards and guidelines Efforts over the past few to collect use data andyears

monitor use and conditions are directed towardpatterns realizing field conditions that are

consistent with current management direction Extensive monitoring through the use of

wilderness use andpermit system field aresurveys providing new information for making on
site management decisions In addition schedule for implementing wilderness management

actions has been developed as tool for moving wilderness site and use conditions closer to

current wilderness management direction
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SOIL/WATER/FISH

An effort was made to the conditionsupsiope and stream channel
integrate and processes relative

to fish habitat The display of conditions and willprocesses for the most part be conveyed using

of subwatershedsgroups Figure 17 There are eleven groups total nine are the ofgroups

subwatersheds as shown in Figure 17 the tenth is the mainstem and the eleventh is lakes and

ponds

Prior to the subwatershed discussions
specific group will be an overview of the geology soils

streams and within the
tributary processes aquatic processes entire South Fork

the discussion of the subwatershedFollowing groups will be soils summary and water quality

section that will address the entire watershed

OVERVIEW

GEOLOGY

the South Fork straddles the time between the older Western Cascades ofGeologically sequences

and lower Miocene volcanic and volcanidastic rocksOligocene more common to the north and

west and the Cascadeyounger High volcanic units of Upper Pleistocene and Quaternary age to the

east Considered of thepart Western Cascade the arearegion South Forkphysiographic study

approximately west of the Three Sisters Wilderness boundary is composed of upper Miocene and

lower Pliocene volcanic and volcanicaistic rocks More to about 10 million oldspecifically year

olivine basalt basaltic andesite and dacite lava flows cap most ridges Some flows of this time

period are similar to flow rocks of the oldest flows of thelithologically High Cascade volcanic

and some are more like flows that in the past have been ofsequence mapped as the Sardinepart

Formation in the Western Cascade Province What ever the case under these ridge capping

thedeposits rest upper to middle Miocene about 10 to 17 millionyears old strata that form the

foundation of the South Fork geologic sequences They consist of ofheterogeneous assemblage
ofcontinental largely volcanogenic deposits basaltic andesite and andesite flows and flow breccias

mudflows lahais and volcanic and lesser amounts of ash-flowconglomerates and air-fall tuffs

and coarse to fine volcanicgrained epiclasitc sedimentary rocks such as sandstones conglomerates

and mudstones Priest and Others 1988 Walker and Duncan 1989 Wilson 1981 Sharrod 1991

The surface of these rock formations has been modifiedexpression extensively by erosion since late

Miocene time from Pleistocene Holocene with Glacial areespecially through glacial activity forms

common in the study area and ice covered thecap glaciers probably High Cascade platform many
times traveledValley glaciers down the South Fork and some of its tributaries as actedthey as

outlets for excess ice accumulation Common features from the most recent glaciation are the
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Figure 17

South Fork McKenzie River
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numerous lakes that can be found in the the
glacial upland areas associated withprimarily Three

Sisters Wilderness As can be seen actively occurring today on the Three Sisters in the smallerpast

carvedglaciers cirques on the higher peaks at lower elevations The basic cirque form is bowl

shaped depression with sheer to north ofvery steep rocky headwalL Examples can be found

Grasshopper Poinl in the headwaters of Augusta Creek as well as north west of Lowell Mountain

in Loon and Starr Creeks

SOIL

This hascomplex geologic history produced myriad of diverse landforms and soils Figure 18
mild togeomorphically moderately complex terrain exists with distinctive but not necessarily

diverse Landforms fromtopographic expression range highly glaciated upland benches and flats

with extensive ground moraine such as the headwaters of Roaring River to steep rocky canyons
and of the East Foric to the scale stabilizedcrags large slump/earthflow complexes and associated

of to the stable river terraces ofglacial deposits Balm and Bouy Creeks and fiat and outwash plains

Cougar Creek and at the confluence of the South Fork with the main McKenzie system critical

component of each subwatershed out theinquiry will be sorting specific landform history

As was just discussed cirque basins hanging valleys and assorted morainal deposits all reside on

the butlandscape most have been erosionextensively altered by stream and slope instability

some of the bedrock materials tendLocally to weather to form deep colluvial and residual soils that

can rise to unstable bothgive terrain with rotational and translational failures common However

the major landflows common to much of the northwestern of theportion study area resulted from

failures in outwash material as stream downcutting thealong main South Fork Channel removed

toe areas Stabilized slump/landflow suchfeatures as sag ponds bench and scarp topography and

drainage are indisrupted common Penny Creelc Balm Creek and Bouy Creek while debris chute

prone drainage are located in Rush and Basalt creeks However slope instability has not been

factorsignificant in slope development or stream channel morphology in most areas for several

thousands to hundreds of thousands of years

The effort in this was to assess individual subwatershedsprincipal analysis process in regards to

their natural features and of theprovide description distribution type and relative mportance of

the upland environmental and time frames in Thisprocesses operation was field based effort that

looked at thespecifically following

geomorphic setting

landtype distribution

soil suitability

slope stability and

site productivity

The time frames for certain discussion will generally fall within the last 1000 andyears more

within the of thespecifically range oldest vegetation at about 500 years
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STREAMS

The mainstem of the South Fork McKenzie River is 6th order stream that flows east from its

headwaters the Cascades Province for 16 milesin High approximately where it with
joins major

fed Riverspring tributary Roaring Figure 19 Three miles downstream from the Roaring

ForkRiver/South confluence the South Fork begins to turn toward the north another nineflowing

miles toprior entering Cougar Reservoir The reservoir is five miles long with one major arm

extending to the east which is the East Fork of the South Fork McKenzie The South Fork McKenzie

River continues to flow north discharge from the dam for milesfollowing approximately five more

toprior entenng the mamstem McKenzie River The total of thelength South Fork is about 38

miles There are hundreds of lakes within the watershed most of which are located in the

wilderness 6% acres of lakes within wilderness 38 acres outside wilderness The watershed

contains 258 miles of Class ofII and III streams and 1335 miles Class streams for total of

1593 miles of stream Stream Classes aje defined as follows

Class streams are theperennial flow year round or intermittent flow only ofpart year

streams that serve as the direct source of water for domestic use habitatsprovide for

either spawning or ofrearing migration large numbers of fish and/or contain sufficient

flow to have influence on water of another Classmajor quality stream

Class 11 streams are perennial or intermittent streams that meet one or both of the following

characteristics provide habitats for either spawning orrearing migration for moderate

though signthcant numbers of fish and/or contain sufficient flow to have moderate

influence on water ofquality downstream Class or II stream Fish are forpresent at least

of the or the stream has the for establishmentpart year potential or re-establishment of fish

populations

Class Ill streams aie all other perennial streams that do not meet the criteria for Class or II

streams

Class IV streams are all other intermittent or ephemeral streams that do not meet the criteria

for Class II or III streams WNF Riparian Management Guide 1990

USGS gaging station located approximately 0.5 miles above the ofhigh pool Cougar Reservoir

and one located downstream of
just Cougar Dam data used toprior dam closure have recorded

the floodfollowing major events

December 1945 25 year event

1953January -8 year event

December 1955 -16 year event

December 1964- 130 year event

January 1971 -15 year event and

1986February -8 eventyear
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storm occurring approximately one month after the 130 eventyear in December 1964 hit the

South Fork watershed with thenearly same as the 1964 flood itself The
ferocity event which began

on and continued recorded flowsJanuary28 1965 through January 30th average daily comparable

to the average daily flows of the 1964 flood December 1964 6930 cfs vs January 1965 6570

However unlike the 1964 flood which had heavy snowpack accompanied by intense warm rain

the event the month following was mainly snowfall and not rain -on -snow event The average

maximum flow on which return intervals are calculated was not available for the Januarydaily

flows Thus the return interval for the flows calculatedJanuary was not The average daily

maximum flow for the December 1964 flood registered 14000 cfs

The McKenzie River Subbasin Surface Water Classification identifies the South Fork McKenzie River

and its tributaries for domestic commercial use for domestic notcustomarily purposes to exceed

0.01 cfs livestock and instreampublic uses The minimum streamfiowperennial sufficient to

support aquatic life and minimize pollution is to be maintained at 200 cfs of natural flow plus up to

an additional 230 cfs released from Water Resources Thisstorage Dept 1994 additional 230 cfs

maybe released in or better wateraverage years when there is uncontracted water stored in the

reservoir water additional usesuncontracted is that water available after stated above are satisfied

As requested by the Oregon Dept of Fish and Wildlife the additional release of uncontracted water

is to be released the with constant flow of flow are beduring summer 400 cfs and fluctuations to

avoided flowSeptember and October to maintain constant for salmon Afterduring spawning

October constant flow of 300 cfs is to be maintained also for constant flow for salmon spawning

Oregon Water Resources Dept 1992

SouTh FoRK TRIBUTARIES PROCESSES AND AQUATIC PROCESSES

streamsTributary to the South Fork McKenzie River are moderate to high gradient 2%first to

fifth order with stepped-bed morphology The stepped-bed morphology occurs in high gradient

streams where concentration of bedhigh creates of the boulders
particles steps composed largest

in the stream with small In thealternating backwater and plunge pools Grant and others 1990

streams of thetributary South Fork McKenzie River individual steps also form over large woody
debris which is common in forest mountain streams Swanson and others 1976

LARGE WOODY DEBRIS

The relative of instreamimportance large woody debris LWD within these channelstepped-bed

differs to substrate size and streambank Reaches that are dominatedtypes according stability by
substrate and streambank sizeslarge particle large and small boulder bedroclc and to lesser

extent cobble are generally less dependent on oflarge quantities large instream wood to maintain

and cascades which maintainsstep-pools gradient and Riverstability Roaring is good example

of high stream withvelocity high gradient dominant substrate of cobble and small boulders

and streambanks composed of boulders and bedrock RiverRoaring is dominated by cascade

channel units and is stablevery even though it lacks LWD In contrast stream reaches that are
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andcomposed mainly of cobbles smallgravels boulders and have streanibank cobbleparticles

sized or smaller generally are areas of with broaderdeposition floodplains Without LWD to

andprovide steps plunge pools the channel is characterized by high width/depth ratios and long

featureless riffles This is in Rider streamsideespecially Creek where some harvestedapparent

reaches are low in LWD and have dominant substrate of gravels and cobbles

ofDeposition abundant gravels and cobbles behind large logs and log jams indicates the importance

of woodlarge in retaining organic and inorganic matter providing stability and biological

productivity Bilby 1984 Speaker et aL 1984 Of all the functions ofecological nparian areas the

ofprocess woody debris into channels lakes and theloading floodplains requires longest time for

afterrecovely harvest WNF Riparian Management Guide 1990 As jesuit recruitment of

LWD into stream channels such as Rider and Hardy at this time and in the near future is low

In many cases few logs trapped by boulders causes of ofdeposition large quantities sediment

within the bottom behind the result of mass movement eventsvalley Aggradation logs usually

such as debris flows may occur in reaches that function as reachestransport as well as within

reachesdepositional The accumulation of substrate material behind in thelogs higher gradient

more confined reaches allows for the out of sediment over timemetering long periods and provides

habitatspawning It also may extremeprevent aggradation and channel widening within the

depositional reaches particularly near the channel mouths such as in Starr Creek and Augusta

Creek

AQUATIC PROCESSES

One of the methods for assessing management impacts to stream healthsystem is to establish

parameters which are indicative of streams which are in with theequilibrium hillslope processes

around them channel conditionAssessing and channelpredicting response requires identification

of functionally similar of the channelportions network Montgomery and Buffington 1993 The

identification of Segment Types is one of the assessmentValley part USFS 1993 It is assumed that

in-channel parameters stated as measurable over thatobjectives occurs in therange naturally

landscape represent fish habitat conditions to sustain viablenecessary populations

The Willamette National Forest Land and Resource Management Plan 1990 began to establish

quantitative parameters for similar channels basedfunctionally on gradient Further refinement of

the hasqualitative pool objectives been based on research by Dr Gordon Grant of the Forest Service

Lab of the Pacific Northwest Research Station PNW Much of that research has been conducted in

the western Cascades including in the South Forlc and is used here to refine the habitat objectives

for both pool quantity and the source and distribution of LWD within these systems Other

have been developed at the Forestparameters or regional scale For ofpurposes standardizing and

comparing the ofobjectives pool Grants are invertedspacing numeric toobjectives pools/channel

width similar to the Forest Plan discussion of the observed in thevariability South Fork

compared to in Tableobjectives occurs in Chapter
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Objectives for Aquatic Habitat Variables

Habitat Definition

Variable or Range Objective Source

Large Pools 0.5-2% gradient one p001/5-7 F-PJan Grant

channel widths

Large Pools 0.5-2% gradient one p001/4-ID Grant

channel widths

Large Pools 2-8% gradient one p001/3-5 F-Plan

channel widths

Large Pools 2-10% gradient one p001/2-3 Grant

channel widths

Large Wood Undefined 80 pieces over 24 CR8 Policy PIG
dbh 50 length PACFISH PNW

Large Wood Low gradient 105 pieces longer than F-Plan Appendix

streams stream width with

pieces 25

Large Wood High gradient 50% of channel length F-Plan Appendix

streams should be influenced See E-8

WidthDepth All streams 10 PACFISH

Ratio

WidthDepth 1-4% gradient 12 Refined from

Ratio 4-10% 12 PACFISH for WNF

Temperature Streams Meet state standards

Table

DESCRIPTION OF SUB WATERSHED GROUPS

The South Fork McKenzie trilutaries in conditionvary depending on management history stream

and Discussions oftype landtype through which they flow channel conditions thattributaiy

follows will be based on the stratification of the watershed for soil water and fish Figure 17
Tributaries within subwatershed orgiven subwatershed aggregate group are considered to be

within generally common landtype see Soils discussion Therefore differences in channel

conditions due to landtype will be emphasized between subwatershed or groups whereas
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constantconditions willof channel within subwatershed or holdgroup landtype and
descriptions

differences in management history and stream type will be Discussionsemphasized will begin

Subwatershed and continue in counter.dockwise directionwith the through the
Cougar

succeeding subwatersheds

COUGAR SUBWATERSHEI PSUB 13A

Soils

thatThe features of this are the extensive stream terrace deposits probablydistinguishing drainage

resulted from mid north fork of Creek asto Pleistocene The
glaciation Cougar developed

early

channel that formed when theside main stem McKenzie was filled with at least 1200 feet of
glacial

located the of
ice and morrainal material Various terrace are along entire lengthdeposits Cougar

betweenNear the main stem confluence for example over 400 feet in elevation now occursCreek

the major terrace levels

Stream of the volcanic formations that the Western Cascadecomprisedowncutting younger parent

materials has been the active in this area for severalniillion Although
principal process years

over half mile of relief the area is not dissectedextensively The elevation fromrangesdisplaying

below the1100 feet near confluence of the South Fork withthe main McKenzie at the northwest
just

corner of this to Castle Rock on the north witharea an elevation of 3308 feet and McLennen

Mountain on the extreme eastern at over 4960 feettip The uplands above the terraces are relatively

uniform ofsideslcpes 50% to over 100% with numerous rock outcrops in some areas As would be

are insoils on the nature and are describedexpected the assteep sideslopes colluvial/residual non

sands siltstan to The
light brown to yellow brown soilsgravelly to

plastic generally gray sandy

on the terraces are distinct in that theyglacio-fluvial commonly have numerous subrounded to

rounded and cobbles within matrix of
gravels silty sands

is movement of theThe sedimentprincipal delivery system in operation downslope soil mantel by

or colluvial connections This to be accelerated during large scale fire eventsprocess appearscreep

and much of this basin had localizedmajor fire about 200 years ago 1800 Some areas of

in the form of debris chutes have occurred in the draws after the fire events Small
likelyinstability

have occurred in the both the north fork of Creekdebris chutes steeper uplands along Cougar as

well the main channeL In the case of the north forkas Cougar many do not reach the stream as

fans thethey are terrace materiaLdeposited as on

Stream Channel Condition and Fish

The substrate type and of in-streamquantity LWD is contniutor to themajor relatively good

condition of Creek even though the subwatershed has beenCougar Cougar extensively managed

Approximately 36% of the sfreaxnside has been harvestedvegetation along Cougar Creek Of the

reaches with 10% Appendix FW the two which have the least amount of
gradient

LWD also

have includesthe lowest of habitat 20 This one reach
frequency large pool Figure R7 which has

bouldersno duelarge pool to ofaggradation gravel among thehabitat
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boulderOverall the channel has stable and cobble substrate Amounts oflarge large woody debris

axe good to excellent in stable
resulting relatively conditions those reachesexcept adjacent to

road which have the lowest amount of LWD Appendix FW Levels of are below
large pools

objectives even when pocket pooi habitat in riffles is considered Rainbow and cutthroat trout are

documented with fish observed Z5up to Reach which is miles from the confluence with the main

South Fork

DEATHBALL SUBWATERSHEJ PSUB 13S

Soils

NOTE The discussion includes the small ofdrainage Basalt Creek east offollowing Harvey

Mountain Basalt Creek is the northerncurrently most stream in Subwatershed 13R but its

characteristics are much similar to the discussion of 138 that is to follow

In over half mile ofdisplaying relief the area is well dissected by Rush Creelc its tributaries and

host of Class stream channels The elevation fromranges just below 1100 feet near the

confluence of the South Fork and the main McKenzie at the northern ofpoint this area to overjust

4000 feet at Deathball Rock on the western edge of the area to almost 4900 feet atanalysis Harvey

Mountain on the southwestern corner of this subwatershed One of the most distinguishing

features of this is the series of four distinctive that resulteddrainage fluvio-glacial terraces probably

from several Pleistocene Located at elevations of 3600 feet 2800 feet 1800
glacial periods roughly

feet and 12.00 feet approximately on line running west to east from Deathball Roclc these

benches may indicate several glacial periods extending back almost one million Theyears uplands

and headlands between and above the terraces are dissected ofrelatively sideslopes 60% to over

100% with numerous rock outcrops

Two sedimentprincipal delivexy mechanisms are now in operation

the gradual downslope movement of the soil mantel by or coliuvial andcreep process

the much more translation slope failures or debris chutesrapid

Both these wouldprocesses appear to be accelerated scaleduring large fire events and much of this

basin had major fire events from around 100 to about 200 ago Localized areas ofyears slope

instability in the form of debris chutes are concentratedgenerally in dissectedspecific highly areas

of steep sideslopes and shallow often unstable soils or associated with terracefluvioglacial

remnants These failures appear to be related to the large scale fire/flood events In other instances

debris chute type failures have resulted from road sidecast problems In either case these

translational failures result in complete removal of sediment and debris in the channelupper

reaches and its relocation to small terrace deposits much lower on the slope Such failures are the

mechanism for the relocation of sedimentprincipal and large woody debris from the uplands to the

larger stream channels Prior to the construction of Cougar Dam and the reservoir it is thatlikely

much of the sediment and large woody debris for the main stem resulted from debris chutes in this

area The scenario for sedimentlikely movement is one of thetypical West Cascades where gradual
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and coliuvial activity fill draws with sediment and debris between firesduring periods and/orcreep

floods scale stand or 100 flood events cause debris chute
Large replacement fires year or both

failures to deliver material to the floors This event starts thevalley cycle over andagain many

may be toyears required refill the before the next failuresteep valleys

Stream Channel Condition and Fish

Deathball contains two major tributaries Rush Creek and Basalt Creek These streams are

to shallow rapid failures such as debris flows and debris torrents in bothexceedingly prone

unmanaged and due to roads and harvest units lack
settings They LWD as result of frequent

debris buttorrents also due to fire 130approximately years ago that burned about 50% of the

of the older within the Basaltupper slopes treeskilling many and Rush Creek subwatersheds

there are few frees into the stream channels ofConsequently large incorporated Rush and Basalt

Creeks in naturalNaturally occurring slope failures Basalt Creelç and and management caused

failures in Rush Creek have resulted in stream scouring down to bedrock in some cases The size

and number of of wood within these channels are too small to reduce the of thepieces velocity

debris flows and to provide enough area for ofdeposition sediment

These streams have not been surveyed for fish habitat and populations since 1975 No fish were

noted for either of these tributaries presumably due to small flows low summer flow was cfs in

Basalt Creek and 1.5 cfs in Rush Creek and habitat dominated by steep gradient 15-20% cascades

with many falls Armanfrout and Shula 1975

BooN1HARDY SUBWATERSHEDS 13R 13P AND 13Q

Soils

NOTE The discussion excludes the small offollowing drainage Basalt Creek east of Harvey

Mountain Basalt Creek is the northerncurrently most stream in Subwatershed 13R but

since its characteristics are much similar to the discussion of 135 it is include there

Subwatersheds Green/Ridge is 13Q

of geomorphic features and is the reason these areas areSimilarity geologic history principal

discussed as unit The most features include headlands in thedistinguishing steep rocky upper
reaches with looming rock andscarps bluffs that give way down valley to extensive

comprised almost ofslump/earthflow complexes entirely glacial outwash probably from the early

to mid- Pleistocene Most of the landflows toed out and within theglacial periods large along South

Fork channel these toe zones are now over 400 feet in elevation above the river level as the main

stem has downcut through the volcanic rocks to new base level in the time of severalperiod

hundreds of thousands of For Boone Rider the elevation from 1357 feet at the fullyears ranges

elevation of Cougar Reservoir to almost 4900pool feet at Harvey Mountain on the northwestern

corner of this subwatershed For Green Ridge the elevation from 1357 feet at the fullranges pool

elevation of Cougar Reservoir to over 5360 feet on Indian Ridge at the southwestern corner of this

subwatershed For Hardy the elevation from about 1700 feet at French Peteranges Campground

on the main stem of the South Fork to 5405 feet at the Indian Ridge Lookout located approximately

midway Indianalong Ridge at the southwestern boundary of this subwatershed

67



earth flows of derived material haveSlump glacially fluvioglacial deposits been the dominant

in these areas The resulted from stream of the volcanic
process slumps probably downcutting

formations that the Western Cascade materials and basecomprise younger parent level lowering

The process was accelerated with several Pleistocene asglaciations they initially were responsible

for the and later accelerated stream and
fluvioglacial deposition glaciations downcutting slope

Late Pleistocene ice have the headlands of Creek on
instability glacial may actually occupied Hardy

recentIndian Several ice rock benches fromRidge generated relatively glaciations aie present

Whether these formed the last or were is not Luluduring glaciation simply reoccupied known

Lake for Hiddenexample to be controlled lake or tarn
appears classic cirque glacial Lake on the

other hand resultedclearly from slump activity probably after Pleistocene glaciation ended

The sediment mechanisms now in are the gradualprincipal delivery operation downslope

movement of the soil mantel and the muchby rotational andcreep or colluvial process more rapid

translation slope failures Areas of active notlarger scale instability are common but do still occur

In of Penny Creek 13Q an 50approximately acre moderately active earthflow/ debris
tributary

chute is located To the north in Boone Creekcomplex 13R another moderately active

debris chute of becomplex about theearthflow/ same size can found Slope movement in both

areas to be in scaleepisodic nature and related toor accelerated by large fire events that
appears

occurred in this basin from around 100 to 200 years ago

lebris chute failures often occur at breaks where the landflowsslope moregently sloping upland

perched to the bottoms This condition resultedare fromdrop quickly to main valley aggressive

stream of thedowncutting volcanic materials These of failuresunderlying types probably

continued almost unabated for several thousand untilyears some equilibrium was established

Such failures were once the mechanism for the relocation of sediment and
principal large woody

debris from the to the stream channels However since most of the extensiveuplands larger

landflows stabilized many thousands of ago this form of notslope failure has been asyears

as was once in theselikely subwatersheds Creep and colluvialprevalent process probably now
about with the sediment mechanismcompete failureequally slope systems as principal deliveiy

Stream Channel Condition and Fish

Major tributaries within the Boone/Hardy includegroup Annie Boone Rider Ridge Penny Horn

Balm and Hardy Creeks All of the subwatersheds in this group are located within an old

earthflow complex which is stable much of which has beengenerally very ground intensively

manage

The to is the subwatezshedexception stability Hardy Creek which has unstable glacial deposits high

on its southern slope Hardy Creek has also had 58% of its streamside harvestedvegetation and is

in condition duepoor to the combination of harvest and natural Flood flowsimpacts instability

within Hardy Creek have caused channel bankwidening failures downcutting to bedroclc and in

some of the channellocations bottom with material Inaggradation coarse cobbly some areas the

current channel has downcut the cobblethrough deposits forming tall terraces as much as 20 feet

above the summer low flow leveL

Much of the channel has widened and aggraded as result of the 1964 flood causing numerous

bank failures and massive streamside slides due to destabilization of the old earthflow Since
large
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debris thethe 1964 flood torrents off south slope have contributed additional sediment while

the channel banks This has contributed rubblefurther destabilizing angular and wood to the

streant Several reaches of Creek have amounts ofHardy relatively high LWD Appendix FW
FWZ 21 however the distribution of wood is poor for the twoTable Figure relatively except first

miles from the mouth Much of the wood is located waterfallupstream directly below 4Y and is

doing little sedimentto provide energy dissipation through steps provide storage or

In the number and of mass movement eventschannel additiox high frequencyprovide stability

translated into huge volume of sediment that massive ofrequires amounts LWD to maintain the

and channel units Currently the addition of sediment has
stepped-bed morphology complex

caused and loss of habitat which is related to channelchannel widening aggradation pool directly

instability and habitatpoor fish

Some such as Ridge Creelc and Riderstreams Penny Creelç Creelc are in good conditionrelatively

even though intensive has occurred withinmanagement their drainages Although Penny Creek

and Creek have had 38% and ofRidge 28% respectively their streamside vegetation harvested the

of instream wood and the stable withinlandtype which flow contribute
quantity they to their good

condition In the streams which lack boulderslarge and have cobble suchdominantly substrate

the the the Thisas woodPenny and Rider large serves as steps to form stepped-bed morphology

results in of stream and maintains channel as well as
dissipation energy gradient provides

sediment backwater and channel Since the landform
storage areas areas stability is generally

streaniside slides and small debris slides occur within the
gently sloping drainage but do not

on to debris flows which would the channeL
originate slopes steep enough produce scour

Other tributaries channel condition within the heavily managed Boone/Hardy group depends on

the substrate oftype and instreamquantity large woody debris Rider Creek has the ofmajority its

stream channel in good condition although 65% of the streamside vegetation has been harvested

The channel has stable boulderlarge and cobble substrate as well as good to excellent amounts of

woody debris in stable condition related
large resulting relatively Management mass wasting

was observed ofduring Penny Creek and Horn Creelc while loadssurveys high silt were

specifically noted for Balm Creekupper Reach gradient 25% and behind debris jams in Ridge

Creek

Although Annie Creek lies within more stable thanlandtype Basalt Creelc it is similar torelatively

Basalt with evidence of fire that burned 130approximately years ago the streamleaving with small

amounts and sizes of LWD Consequently much of the channel is scoured down to bedrock as

there are not enough ofpieces LWD to capture and hold sediment within the channel

Of the surveyed streams in this in Creek have fish been observed thegroup only Hardy beyond

first reach The limitation in distribution is due primarily to natural low flow falls or steep

than Cutthroat trout beengradients which are generally greater 10% Appendix FW6 have

documented in the lower of these streamsportions and redside shiner Riclzardsonius balteatus were

observed in Ridge Creek near the confluence with Cougar Reservoir The streams in this group are

oftoo warm for bull trout except for seasonalpossible use during migration at the lowest portions

the tributaries between the South Fork andupper Cougar Reservoir Use by rainbow trout

and othersculpins is undocumented
species
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13NSTARR/LOON SUBWATERSHEDS AND 13M

Soils

Note This discussion excludes the ofportion 13M which is not totributary Loon Creek or

the to the south of Loon Creek It will be discussed in the nextdrainage immediately section

as of Creek andpart Augusta its tributary systent

3000In consistently displaying over half mile of relief almost feet in several areas this

subwatershed is dissectedextensively by Starr and Loon Creeks and their host of trIbutaries The

from around 1800 feet at the northern ofelevation Starr Subwatershed in the South Fork
ranges tip

to 5112 feet on at the northwestern ofchannel Hardy Ridge edge the project area to almost 5400 feet

on Hiyu Ridge at the southwestern corner of the Loon Creek area The most distinguishing feature

of this drainage other than the the ofimpressive relief are series distinctive U-shaped glaciated

that the headwaters of these from several Pleistocenevalleys occupy drainages Probably resulting

glacial periods these northeast trending glacial troughs likely had small valley glaciers extending

down in the last glaciation As withpart way canyon was common other subswatersheds in the

South Fork older glacial periods produced extensive outwash terraces and other fluvio-glacial

at the lower elevations the maindeposits along South Fork channeL Of some interest the large

scale earthflowsslump that the thedisplaced fluvio-glacial deposits to north although still

are notpresent as extensive in this area The the considerablelikely explanation is that

downcutting from base level of thelowering South Fork has not been as developed here as it is in

the more reachesnortherly Two sedimentprincipal delivery mechanisms are now in operation

the gradual downslope movement of the soil mantel by or colluvial andcreep process

the much more orrapid translation slope failures debris chutes

Both these would to be accelerated events ofprocesses appear during large scale fire and much this

basin had major fire events from 100 to 200 years ago Localized areas of in theslope instability

form of debris chutes axe common the associated boththroughout subwatershed and they are with

the highly dissected shallow volcanic soils on the steep sideslopes as well as the deeper soils

associated with terrace remnants or other derived soils that often
fluvioglacial glacially drape the

lower above the terraces These failures are of natural origin and to be relatedslopes appear to the

scale failuresfire/flood events In few instances debris chute type have resulted from roadlarge

sidecast Inproblems either these ofcase translational failures result in complete removal

sediment and debris in the channelupper reaches and its relocation to small terrace deposits much

lower on the slope Such failures are the mechanism for the relocation of sediment and
principal

large woody debris from the uplands to the stream channels Direct sediment and
larger

LWD
to the main South Fork channel resulted from suchinput slope failures the northalong and

northeastern edge of Subwatershed Starr

Stream Channel Condition and Fish

The of thelandtype Starr/Loon group is characterized by naturally occurring and debrisfrequent

torrents and debris flows Much of the wood within the channelsincorporated originated high on

the hill to the channel as of the landslides Starr Creek contains lessslopes transported part LWD
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thanin the two smallest size categoriesespecially Appendix FW2 Loon Creek due to fire within

its subwatershed 100-150approximately years ago Levels of LWD 24 diameter and 50 feet

below for both withare Starr and Loon
length objectives Creeks the exception of Reach in Starr

has 200 ofCreek which is bedrock constrained and Reach of Loon Creek which over pieces

LWD/mile Figure 22

Starr Creek for
lacks distinctive stepped-bed morphology from its mouth upstream

approximately 1.25 miles due to the lack of
large woody debris and the aggradation and widening

dueof the channel with cobble and small boulders The aggradation is to non-management

thedebris with lesser role due to in 1950s 70sinduced flows management to which included

poorly laid culverts and of fines from side cast road depositsdeposition

from the riffle dominated reaches ofaggraded Starr Creek change to boulders andlargeUpstream

bedrock substrate within more confined results in distinctive These
valley steps steps were

formed where the bedrock and boulders the smalllarge traps boulders cobbles and large wood

and Loon the fish streams inStarr are primaly bearing this Cutthroatgroup trout were observed in

Creek are also documented in Starr Creek Fifteen andthe lower 1.8 miles of Starr twentySculpins

foot falls at 1.8 withmiles an ofupstream gradient 17% may limit the fish distribution in Starr

Creek with observedno in offish observed above that point Although fish were Reach Loon

severalCreelç significant falls and sections of Table limitsteep gradient Appendix FW FW3
and fishmigration presence No fish have been noted in the Reach and however no intensive

hasbiological been conductedsurvey
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AUGUSTA SUBWATERSHED 13V 13U AND Soum13M

Soils

NOTE Upper Augusta and and theGrasshopper southern ofrespectively portion 13M is

Lower that excludes Loon Creek and theAugusta drainage immediately to the south of

Loon Creek

In over half mile of
consistently displaying relief these subwatersheds are dissectedextensively by

and Creeks and their host ofGrasshooper trilutaries The elevation ranges from aroundAugusta

2300 feet at the northern of that oftip portion Lower Augusta included in this discussion The

elevations are located thehighest at Grasshopper Mountain 5642 ket on southwest and

Chucksney Mountain 5740 feet on the east The most katures of thesedistinguishing

subwatersheds PSUBs other than the impressive relief are the series of distinctive U-shaped

that the headwaters of theseglaciated valleys occupy drainages Probably resulting from several

Pleistocene these northglacial periods to northeast smalltrending glacial troughs likely had valley

glaciers extending part way down canyon in the last glaciation

Two sediment mechanisms areprincipal delivery now in operation

the downslope movement of thegradual soil mantel by or colluvial andcreep process

the much more rapid translation slope failures or debris chutes

Both these to be accelerated scale fire events But unlike many of theprocesses appear during large

subwatersheds to the north no fire events have occurred in much ofsignificant Upper Augusta and

Grasshopper for several hundred Localized areas of slope in theinstability form of debrisyears

chutes are common thesethroughout subwatexsheds and they are often though not always

associated with Class stream channels in the highly dissected shallow volcanic soils found on

the steep sideslopes Some failures are of natural but theorigin majority are related to management

activities associated with timber harvest

Stream Channel Condition and Fish

The Augusta Group lies within an inherently stable landtype however management within the

subwatersheds of this hasgroup induced many landslides The 1964 flood caused road failure of

Class III totributary Augusta Creelc as well as causing wash-out of the valley bottom road

adjacent to Augusta Creek Kellison 1994 pers comm. Stream 1991surveys in found 50-55%

loss of 1938pools as compared withlarge survey in in the first two miles upstream from the

mouth The reduction on pools is tolikely due severe of the channelaggredation combined with the

loss of LWD by direct removal from the channel and by recruitment loss through complete riparian

harvest thevegetation Amounts of LWD increase ofgreatly upstream lower two miles Appendix

FWZ Figure 23 Rainbow trout densities estimated from snorkel and electroshocking were lowest

in the lower two miles and increased with increasing LWD until exceededgradient 10% Sculpins

were noted in the lower three miles and dace in the lowest mile of Augusta Creek
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From 1975-1988 several timber units were harvested adjacent to or on both sides of

Creek In the 1975 the stream withinGrasshopper survey clear cut unit had noticeable pool

decreasedfilling pool frequency and complete loss of riparian vegetation as compared to the

stream in unharvested areas above the clearcut Armantrout and Shula 1975 In the 1991

stream excess fines were noted in all reaches ofsurvey Grasshopper Creek Cutthroat trout is

the only documented fish in Grasshopper Creek

CASCADFfIWINSPRING$ SUBWATERSHEDS 13G AND 13L

Soils

The most distinguishing feature of these two subwatersheds taken thetogether is characteristic

U-shaped thatvalley they form for the South Fork drainage These two subwatersheds contain the

north and south sides of the east-west trending South Fork River The lower elevation of about 2100

feet is common to both subwatersheds and is located at Dutch Oven Campground on the extreme

northwestern of this discussion area The elevationpoint upper for Cascade Subwatershed is found

at 5563 feet on Rebel Roclc and the elevationupper for Twrnsprings subwatershed is found on

Chucksney Mountain at 5760 feet The side walls over 0.6 mile ofsteep display relief axe

extensively dissected and show numerous rock outcrops and cliffs By comparison the almost flat

lying terrace of the almost ofdeposits valley bottom are comprised entirely glacial outwash

materials

From failure these outwash have almost evidenceslope standpoint deposits no of slope failure

This observation the mid to late Pleistocene Incompletes glacial outwash the lower reaches ofstory

the South Fork Hardy Green Ridge and Boone Rider almost all the outwash deposits show large

scale slunip/earthflow failure regimes Farther up and extentcanyon Starr to an in Trail Rebel

Lower Augusta these terrace ofdeposits show from extensive torange slump activity only

limited in scope at theseFinally sites almost no failure evidence is noted The reason is relatively

forward base level of the Fork erosion has notstraight lowering South by progressed up canyon to

this as the terrace are downcut 50 to 100 feet or so rough south to northpoint deposits only cross

section from west of Chucksney Mountain would show only two terrace levels at this thepoint in

canyon Theupperislocatedatthe3lO0to3300levelandtheloweris2400to2óo0feetlevel andis

often associated with the active channel The soils on the aresteep sideslopes coiluvial/residual in

nature and are described as non plastic generally tan to light gray brown to yellow brown gravelly

sands to sandy silts The soils on the terraces axe distinct in thatglacio-fluvial they commonly have

numerous subrounded to rounded gravels and cobbles within matrix of silty sands

Stream Channel Condition and Fish

The two documented fish bearing streams in this subwatershed group are Cascade and Fir Creeks

which were last surveyed in 1975 These are relatively small short tributaries approximately two

miles each that contain cutthroat trout spawning and habitat in lowerrearing their sections

Portions of Cascade Creek drainage have been harvested but no informationspecific exists on

stream condition Cascade Creek is approximately 10% gradient and Fir Creek 5% gradient
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subwatershedFigure 23 Augusta/Grasshopper group LWD and valuespool
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R0ARINVELK StJBWATERSKED PSUB 13J 13 AND 13H

Soils

NOTE Subwatershed 13H is South Fork Mink

Just below the Frissel Crossing Campground these three subwatersheds combine at their lowest

and common to form the main South Fork channeL
only point Comprised of north/south to

contained theU-shaped these smaller
glaciated valleys drainages once valleyeast/west trending

that coalesced to form the main South Fork that for severalglacier extended down
glaciers canyon

more miles The lower common elevation for all the subwatersheds is about 2500 feet The upper

elevation for South Fork Mink and Elk 13H and 13 is located many miles to the east thealong

great Cascade divideRange in the High Cascade physiographic province in the heart of the Three

Wilderness This set of subwatersheds are the toSisters first leave the Western Cascadeyounger

province and extend to the east tosufficiently impinge on the rocks of theyounger Tertiary High

Cascades

Exduding the area to the east in the Three Sisters Wilderness the highest point for South Fork Mink

is 5190 feet on the French Pete Creek from the South Fork For both South Forkridge dividing

Mink and Ellc the feethighest on their 5654point common eastern boundary is at common point

in the extreme southeast corner of the project area near the wilderness boundary On its far western

boundary Roaring attains an elevation of 5760 feet at MountainChucksney As was mentioned

thepreviously most features of these three subwatersheds taken together are thedistinguishing

characteristic U-shaped The side walls about 1500 to 2000 feetcoalescing valleys steep only display

of relief but are extensively dissected show numerous rock outcrops and cliffs and maintain

forestedheavily hillsides By both the lowlandcomparison terraces and the plateau like uplands

are almost flat oflying The terrace thedeposits valley bottom are comprised almost ofentirely

glacial outwash materials The outwash and withupland deposits am ground moraine an

of recent ash to the east This ash surfaceoccasional covering volcanic deposits from venting

component is most common in the Skookum area

The unique feature found in this section is the extensive associated withsprings Roaring

River in RiverRoaring Subwatershed has base flow of over 60 cfs and most of that flowRoaring

is in two sets of about one mile The thunderous of theoutpouringgenerated springs apart spring

flow as it rock face in numerous individual outlets and cascadesexits down over the mossyrocks

clearly gives rise to the name TMRoaring River

Stream Channel Condition and Fish

This subwatershed group has the of wilderness lakesmajority high and critical cold water stream

habitat The trIbutaries are River Elk Creek and Moss Creekmajor toRoaring tributary Roaring

River all of which occur in stable landforim River hasrelatively Roaring been documented as

and area for bull troutspawning rearing Although the RiverRoaring subwatershed has been

intensively managed River remainsRoaring in good condition due to it1s large spring source

and its streanibank and bed of bedrock and small
relatively intact riparian vegetation composition

boulders In addition harvest in the River hasRoaring left buffers and avoided unstable areas for
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the most part Low levels of large instream wood and large pools in the lower mile may be due to

and the of the 19previous salvage Roadpresence Low levels of LWD in the reachesupper are

due to fire that occurred 100-150likely years ago

of roadSettling fill is causing some within theinstability areariparian along Roaring River Located

approximately 1.5 miles up from where Road 19 crosses the South Fork McKenzie River the fill is

and forming piping where runoffcracking from the road flows into the cracks and erodes

channels thethrough fill

An exception to the natural of thestability Roaring/Elk thelandtype is Moss Creek subwatershed

Landtype can be the determining factor of channel condition particularly where management
within the has limiteddrainage been Moss Creek is an example of stream that has been impacted

by debris flows due to unstablesteep geologic materialparent The debris flows which initiated

from rock outcrops in steep first order headwaters streams have resulted in channel aggradation

channel scour and streambank erosion The informationsurvey substantiates the condition with

low levels of lowerpool habitat observed in the 1.5 miles oflarge Moss Creek Figure 24

The channel condition of Elk Creek is relatively poor for theparticularly first 1.5 miles upstream
from its mouth due to cobble sized streambeddominantly and banks lack of LWD and complete

harvest of riparian vegetation The combination of these factors have resulted in downcutting of the

stream channel including of bedrockexposure which consists of indurated green breccia which

produces fine sediment into theclay stream The lower of Elkportion Creek is also inlacking

large pool habitat conditionsalthough improve upstream Remnant old channels many of which
flow during the winter and and pond water in thespring summer flow across the old alluvial fan

near the streams mouth

The upper limit of rainbow trout and historic spring Chinook spawning occur in the main South

Fork within this subwatershed Cutthroatgroup trout mountain whitefish and sculpin arespecies
also present
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24 Elk subwatershedFigure Roaring group LWD and valuespool
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13F 13KFRENCH PETF/WALKER SUBWATERSHEDS FSIJBs 13E 13C 13D iw

Soils

NOTE French Pete Walker Smith Rebel and Trail PSUBs arerespectively 13E 13C 13D

13F and 13K

The ofdiscussion basedfollowing is on photo interpretation and limitedvery amount field work

These subwÆtersheds the French Pete Wilderness Additioncomprise primarily to the Three Sisters

Wilderness The Reservoir Olallieelevation from 1357 feet at theranges full pool level of Cougar to

Mountain in the northeast at 5700 feet and to the south Mountain and Rebel RockPyramid at 5600

and 5583 Infeet respectively displaying over half mile of relief the area is dissectedextensively

by Walker French Pete Creelg and Rebel host of otherCreelç Creelc as well as their tributaries and

streams The most features of these subwatersheds are thesmaller distinguishing likely massive

that be found Sawtooth west and south of Buttecan Tipsoo and Yankee
craggy scarps along Ridge

Mountain and west of Rebel Rock lookout These rocky ridges and chutes with their scattered

meadows on commanding rock dominate much of the that visibleopen outcrops skyline is
grassy

from the comfortable confines of the recreational vehicle the Aufderheide Drivealong Road 19

Stream of the volcanic formations that the Cascadedowncutting comprise Westernyounger parent

materials has been the principal active in this area for several million Thisprocess years process

was accelerated with the various Pleistocene that the formation of the
glaciations gave rise to rolling

and U-shape Frenchvalley segments that are common to Pete Creek seemsupland upper It likely

that late Pleistocene ice the the north of
glacial actually occupied onupper cirque valleys aspects

Walker Creek north and east of ButteTipsoo and Yankee Mountain and French Pete Creek north

and east of Rebel Rock but this cannot conclusively be proven at this point

Stream Channel Condition and Fish

The French Pete/Walker Group contain streams that are in relatively good condition even though

floods have caused massive debris torrents and slides This is true for French Pete Creek and Rebel

Creelc which underwent extreme widening the 1964 floodduring Failures within the French Pete

subwatershed were associated with shallow ofgenerally all naturally unstable soils Widening

French Pete Creek is visibleparticularly on aerial photos due to the size of therelatively large

area as to other subwatersheds within the South Fork The shear ofdrainage compared quantity

water with thecoupled large amount of sediment from debris slides resulted in relatively wide

flood channeL French Pete with its two fish tributaries Patbearing and Olallie Creeks was most

for habitat condition in summer 1994recenfly surveyed aquatic it is relatively large low gradient

to the South Fork that has rainbow adult suckersbuiltrout and numerous in the lower
tributary

reaches with cutthroat and sculpins documented in reaches Pat andupper Olallie Creeks also

contain cutthroat trout thethrough surveyed portions
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bothSlides the 1964 flood in Rebel Creek occurred from roads and from unstablenaturallyduring

associated with road in Rebel Creek remains unstable and
slopes huge streamside slide

unvegetated to this day Rebel Creek is dominated by cutthroat trout and also contains suckers in

the lower portion

kofLWDinthestreamsoftheFrenchPete/WalkerGroupisdueto afirethatoccurred

130approximately years ago in streamside trees not old enough to fall into the channel in
resulting

numbers and not enough to inlarge remain the channel flood flowsduring even if didtheylarge

enter the channeL For instance some of the lowest levels of LWD 24 DBH/50 length were

observed in 1994 of Olallie Creek and French Peteduring surveys Figure 25 presumably relating

fite Storm events and fire may some of the ratiosto history explain relatively high widthdepth

found in wilderness reaches

An ofintensive biological electroshocking Walker Creek was conducted the
survey during first

two weeks of 1994 The cutthroatAugust largest sampled was 20cm 10 and length-frequency

distributions indicated the of four or fivepresence age classes Cutler et aL 1994 culvert at the

the of the1994 Road to Cougar Reservoircrossing adacent is impassable to fish during majority

due to gradient and location above the reservoir linehigh poolyear

the of theseAlthough majority tributaries are located within thewilderness lower ofportions

French Pete RebeL and Walker have been tosubject some management impact either from roads

harvest where not located in wilderness In both the 1974or timber they are and 1994 habitat

fines was noted in the lower reach of Walker Creek. This
surveys pooi filling by was attributed in

1974 to road and not to harvest units
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FrenchFigure 25 Pete Walker subwatershed group LWD and valuespool
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EAsT FORK SUBWATERSHED PSUB 13B

Soil

The drainages most distinguishing feature is the sharp dog leg jog to the south that the generally

stream neareast/west trending makes the headwaters Nearer the confluence with the main South

Fork channel the walls
valleys display over half mile of relief and ofcorresponding degree

dissected Assteep topography one moves upstream the relief begins to moderate slightly as the

stream and the upland tend to follow therises ridges same elevation band The headwater areas

beginning primarily at the majorbend in the drainage aie more gently sloping glacially-formed

The elevation from 1357 feet at the full elevation of andranges pool Cougar Reservoirslopes

climbs to 5630 feet on the north boundary at CYLeary Mountain and to 5527 feet at Lamb Butte on

the eastern boundary and ultimately to 5756 feet at French Mountain on the south boundary

Stream downcutting of the volcanic formations that thecomprise Western Cascadeyounger parent

materials has been the principal active process in this area for several million Thisyears process

was accelerated with the various Pleistocene glaciations but it is difficult to determine if iceglacial

the ofupper valleys the East Fork in more recent Late Pleistoceneactually occupied glaciations

glaciation probably had little direct effect in the area except perhaps to form ice fields or small

the north of French orglaciers along facing slopes Sawtooth Ridge Mountain English Mountain

has notSlope instability been factor in the areashaping insignificant more recent times

Stream Channel Condition and Fish

The East Fork of the South Fork and its tributary the East Fork of the East Fork are relatively low

information from 1991gradient systems Survey indicates high habitat withquality some of the

observationshighest large pool in the South Fork watershed LWD 24 DBH/5Y length were

observed to be at levels which exceed 80 mile in five out of reachespieces per eight Figure 26 In

the upper Z6-3.4 miles side channels are common Helier and Baker 1974 Embeddedness was

noted in the upper two reaches of the East Fork of the East Fork excessindicating fines in the

substrate The source of the fines is not documented and is probably related to the geology since

most of the units in the East Fork were buffered The East Fork of the South Forkupper primarily

contains cutthroat trout with seasonal use of the lower East Fork by rainbow and builtrout during

winter
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EastFigure 26 Fork subwatershed group LWD and valuespool
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10 SOUTH FoRK MAINSTEM

Soils

The South Fork of the McKenzie River becomes the sum of its parts Formed 10 to 17 millionyears
whenago thousands of feet of lava flows and ash raineddeposits down from numerous volcanoes

the river immediately began to erode these original Millions ofslopes years passed as mountains

were worn down and canyons cut and new lava flows filled in old channels to start the process
over Somewhere around million theyears ago glaciers started The canyon records several

advancesglacial and retreats and it is these glaciations that have left the most pronounced mark on
stream morphology The

glacial grinding and scour provided the mill forgrist sediment generation
on grand scale These deposits form the extensive terraces common to much of the River As the

glacial rasp slowed the river on its perpetual run to the sea started downcutting again As these

unconsolidated terrace materials were left hanging on the steeper hillsides they lost their grip and
thousands of cubic of materialyards came thecascading down into South Fork as landflows As it

had done with the material beforeglacial it the river carried this material farther down canyon to

form terraces lower in the valley and on the main McKenzie

Since smaller scale forcesdeglaciatiori have been at work to alter the landscape Fires and floods
debris chutes and debris dams wind storms and disease have all affected vegetation and soils

within the system Always yielding to gravitys never ending pull material moved down hill

sometimes catastrophically more often theincrementally to fill swales draws and streams with
wood roclc and soiL In due thesecourse materials reach the main stem and theprovide building
blocks for the river to construct its winding channeL Most recently man has entered the notpicture
as traveler the butthrough system as an agent of change within the system As the river sees it
the dam has for the moment constrained its many forces in thisreality is only temporary
inconvenience Natures forces landslide earthquake fire and storm are still at work Its only
matter of time

Stream Channel Condition

ofAnalysis current channel conditions and channel changes through time of the mainstem South
Fork McKenzie River was with the aidaccomplished of an analytical photogranametry program
called the MDSD computer program For complete discussion of analytical processes and

techniques used Appendix FW7

Six aerial photo series covering 193919531959 19671979 and 1990 were digitally mapped using
the MDSD computer program Mapping of the South Fork was done in two sections

from the confluence with the McKenzie River damup to the base approximately 4.5

miles and

from the tail of the reservoir at high pool up to the confluence with Roaring River

12approximately miles
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The exception to the extent mapped apply to the 1939 and 1953 photos whose coverage does not

extend up to withroaring River as the other photos the 1939 and 1953 photos were mapped from

the confluence with the McKenzie River up to the dam base but the length mapped fromupstream
the reservoir tail totals mile or aboutapproximately to the location where French Pete Creek

enters the South Fork

Reach was determined by measuring changes in channelsensitivity sinuosity amount of exposed
cobble and gravel bars number and length of side thannels active channel width and number and

locations of large wood The 16.5 miles of the South Fork were divided into four reaches based on

the valley segment type Figure 27 Valley segment aretypes further define and discussed later in

this The four reaches arechapter

Below Dam Lower Reach

Below Dam Upper Reach

Above Dam Lower Reach

Above Dam Upper Reach
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Table

South Fork Mckenzie River Measured Stream Channel Parameters Through Time

Above and Below Cougar Dam
1939-1990_________________

BELOW
DAM

Channel Width ft

19

Upper

96.4

39

Lower

178.8

19

Upper

122.03

53

Lower

216.8

19

Upper

90

59

Lower

209.9

19

Upper

98.6

67

Lower

155.8

19

Upper

90.9

79

Lower

143.8

19

Upper
Ł19

90

Lower

31.4
LWDNumber of Locations 10 28 19 27
Side Channel Length ft 537 23452 471 21628 20542 17400 580 13421 694 11633
Unvegetated bars acres 33.3 37.5 21.4 14.9 11.6

Sinuosity 1.11 1.25 1.11 1.29 1.10 1.31 1.08 127 1.10 1.29 1.06 1.30

Discharge day photo taken

below Cougar Rescfs1 N/A N/A 664 315 299 571 856

ABOVE
DAM

71.82 100.92 56.8 84.7 125.8 104.2 91.2 77.6 75.6 72.4

LWDNumber of Locations 232 22 49 23 17 15 46 14 25
Side Channel Length ft 36402 29532 23393 5978 16373 7237 15099 5330 10348 4110
Unvegetated bars acres 2.92 4.8 7.9 32.7 23.3 17.8 7.5 15.1 79
Sinuosity 1.21 1.24 1.25 1.25 1.20 1.25 1.21 125
Discharge day photo taken

above Cougar Rescfs N/A N/A N/A N/A 266-274 274 336 336-620 225 225 250 240-250

Note Discharge required for ofanalysis unvegetated bars the majotity of ich occur in the lower reach

See Analytic Processes Appendix

Note Includes only portion of the upper reach See main document section South Fork Mainstem
Stream Channel Condition

88



Below Dam Lower and Upper Reaches

Values for the stream channel measured above and below the areparameters Dam displayed in

Table

1939

The 1939year with 28 side channels 4.5totaling mileswas characterized by the highest number

and of side channels when compared to of the other Alllength any six photo series analyzed but

one side channel was located in the lower reach Through all time periods analyzed 2-6% ofonly

the total side channel length below the dam was located in the upper more constrained reach

LWD locations were also at high with 38 total locations identified lOin the reach and 28upper in

the lower reach channel widthAverage was %.4ft and 178.8 ft for the and lowerupper reaches

the of the lower reachrespectively Interestingly sinuosity was at ies lowest at 1.25 and the upper

reach at its highest but equal to 1953 value at 1.11 Exposed gravel and cobble bars were not

measured as discharge rates were not available on the date of photography for accurate

comparisons between years

1953

In 1953 there was reductionslight 8% in side channel length to 4.2 mileswith all the loss

in the loweroccurring reach The total number of locations of LWD decreased to 2534%
reduction Average channel width increased 27% and 21% for the and lowerupper reaches

in the reach remained constant at 1.11 and increasedrespectively Sinuosity upper to 1.29 in the

lower reach All of these as compared to 1939 channelchanges parameters particularly widening

and loss of LWDlocations are likely due to the flood event25-year Dec 1945 that occurred in the

betweenintervening years photo periods

1959

By 1959 construction of Cougar Dam was well under way however the floodplain area

downstream of the dam that was used as construction site known as the Strube Flat area was still

intact Side channels for the and lower reachesupper totaled 21 for of 3.9length miles 7%

reduction as to 1953 Number of locations ofcompared LWD increasedactually by 20% from 25 in

1953 to 30 in 1959 The increase in LWD was all within the lower reach with loss recordedactually

in the reach Recoveiy of channel width the flood event of 1945upper following 25-year was

evident in 1959 with the reduction ingreatest width 26% in theoccurring upper reach and only

6% reduction in width taking place in the lower reach It seems the flood event of16-year Dec 1955

had little effect on the more confined reach other thanhigher gradient upper perhaps transporting

some of the LWD down into the lower reach However changes were noticeable in the lower reach

as reflected in sinuosity increases from 1.29 in 1953 to 1.31 in 1959 Also it is thatpostulated

channel width in the less confined lower reach decreasedgradient actually hround 20-30% in the

after the channel widened in the 1945 flood The event then widenedyears 16-year it again but to

lesser extent than the 1945 flood in decrease channelresulting net in width of 6% as viewed in the

1959 photos also remained unaffectedSinuosity in the upper reach with value of 1.10 as

compared to 1.11 in 1953
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1963

The most significant changes that occurred below the dam site took in theplace period following

dam ofclosure in November of 1963 Comparisons 1967 photos to 1959 revealphotos 43%

reduction in and cobbleexposed gravel bars 67% reduction in LWD locations 23% decrease in

width in the lower reach and 9% increase in the upper reach decreases in sinuosity to 1.08 in the

ofreach and 1.27 in the lower reach and 15% decrease in side channel Reductionlengthupper

exposed gravel and cobble bars decreases in and the decrease in channel width in thesinuosity

lower reach are direct results of Dam interrupting sediment andtransportprobably Cougar

Minear 1994 an overall decrease in bars in theflowsregulating peak attributed exposed gravel

McKenzie River to of sedimentdepletion supply and reduction in peak flows as result of dams

Reduced flows for reduced channel inare directly responsille capacity which resultspeak
of the channelnarrowing Unknown author Chapter Decreased channel in the Southcapacity

Fork may also be erosionthe thatresult of redistribution of sediment Petts 1979 found

immediately below dams may be transported to downstream reaches where the sediment deposits

as berms channel channel to be the caseor bars width As seems
effectively reducing capacity and

in the reach below Cougar Dam Petts 1979 that channel andrecognized armoring bed
upper

coarsening occurs immediately below dams as result of channel degradation Indeed surveys by

within the reachdistrict fish found to poor spawning material and noted
biologists average upper

small and sand Blue River Memo 1991 Reduction insubstrate overlarger lying gravel sinuosity

in the reach is the result of reductionupper inlikely gradient through degradation immediately

below the dam

The increase in width in the reach is believed to have occurred of
slight upper through rip-rapping

channel banks below theimmediately dam causing constriction and increased velocities which

eroded an alternate bar and increased channel width The loss of LWD was due to salvage efforts

the 1964 flood where wood was and removed from the channel
following effectively consistently

It might be argued that many of these changes were due to the flood ofcatastrophic 1964 which

was event130-year on the South Fork above the dam However Cougar Dam was in operation

one to thatyear prior event and flood control is something it did quite well When return intervals

values the closurefor the 1964 flood are calculated with belowdischarge dam following darn water

the flows released from the reservoir 4.100 cfs would equalyear 1964-1992 25-year event

However using discharge measures below the dam to dam closure to determine the return

interval for the 1964 theflood the amount of water released from dam was equivalent to less than

event This of bankfulltwo-year discharge approximately discharge is hardly enough flow to cause

of thischanges magnitude

One of the more stories tointeresting and puzzles piece together is that of the channel configuration

to the ArmyCorps of map of thein the Strube Flat area prior rearrangement by Engineers area

Figure 28 shows the channel at Strube Flat in 1959 and in 1967 In order to construct temporary

across the the active channel had to be and narrowed To accomplishbridge channel straightened

this an area of approximately 2.4 acres was filled most of it directly into the active channel and

thesmall of the This action moved channel over 170 ft to
portion vegetated floodplain effectively

the west and deflected flow into the north streambank As result of
directly cutting off the
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meander ben the flow could not make the turn back to the west therequiring Corps to construct

new ofchannel to the south To accomplish this nineapproximately acres vegetated floodplain

was the the cobbles and out to flattenleveled andcompletely removing vegetation pushing gravels

and reduce the of the braidedheight floodplain effectively creating channeL

1979

of the 1979 revealed continued decline in the number and total of sidelengthAnalysis photos

channels number
as to 1967 Total reducedcompared length was by 18% while total dropped from

22 to 16 The active channel narrowed an additional 8% in both the and lowerupper reaches and

LWD locations increased tenactually from in 1967 to 13 in 1979 increasedSinuosity from 1.27 in

1967 to 1.29 in 1979 in the lower reach and increased in the reach fromupper 1.08 to 1.10 Exposed

gravel and cobble bars declined in area by 55% when compared to exposed area in 1953 This is

even more accentuated given that flows in 1979 were 14% lower than in 1953

1990

The 1990 arephotos used to reflect current conditions of 1994 and reveal continued decline in

and habitat All-time lows had been hit for sidechannel channel length and
complexity aquatic

number and number of LWD locations There were 14 side channels Z3
totaling miles down 14%

compared to 1979 values LWD locations totaled for the and lower reachesupper combined

drop from 13 in 1979 The loss of LWD was likely due to direct removal from the channel during

salvage efforts which continued into the early 1980s channelLeavitt 1994 pers comm. Average

width declined 8% in each reach as compared to 1979 width measurements Although the area in

cobble and barsexposed gravel appeared to decline compared with other measuredyears

cannot be made as flows the 1990 were the for thecomparisons during photos highest all photo

series in the reach has declinedupper to its lowest value of the series at 1.06Sinuosity analysis

Not since channelsurprising gradient is reduced through degradation as opposed to increasing

in the somewhat confined channeLsinuosity
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Fiiure 28

South Fork McKenzie River

Strube Flat below Cougar Reservoir
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Although overall sinuosity in the lower reach appears to be increasing since 1967 due to reduced

annualaverage peaks and sediment high probability exists that two chute-cutoffs are in progress

across the offloodplain two meander bends This is caused by the offollowing sequence events

the channel is unable to sediment downstream that receivedtransport it from the reach dueupper
toreduced annualaverage peak flows In order to increase its ability to thetransport sediment the

gradient is increased by continuing to aggrade causing an increase in slope at the downstream

ofpoint aggradation However the slope is reduced above the depositional area continuedcausing

aggradation Morisawa 1968 The chute-cutoffs are old side channels which are andcapturing

over the main channel flow because thetaking slope is in the side channels thangreater in the area

of reduced gradient above the theaggrading section offCutting meander bend through the

chute-cutoff will reduce the sinuosity from 1.30 to 1.24process and may cause one of two channel

inresponses an attempt to reduce the channel gradient The two channelpossible responses are

channel scour above the chute-cutoff upstream until the reduction of gradient and/or
increase in channel bed reduces theroughness velocity below the threshold for sediment

ortransport

an increase in sinuosity upstream until gradient is reduced Unknown Author Ch.5

Rosgen 1994 pers comm

Above Dam-Lower Reach

Discussion of channel conditions and channel for 1939changes and 1953 will be confined to the

section of river from reservoir high pooi to 0.75 mi upstream of the French Pete
tributamy area as

these do not extend thephotos through lowerremaining and reachesupper Therefore

comparisons of channelgeneral features will be made between the 1939 and 1953 photos but

comparisons will not be made between these two earlier photo sets and the four seriessubsequent

The exception will be for the of channeldescription changes around the French Pete alluvial fan
which will be discussed as separate topic and include all six photo series

French Pete Alluvial Fan 1939-1990

In 1939 the main South Fork McKenzie River channel was located approximately where it flows

today and in the 1990 photos and the alluvial fan was fully vegetated Figure 29 In 1953 following

the 1945 flood theevent main channel moved to the northeast 430 ft the mouth of French Pete

moved 484 ft to the east acres of cobbles and derivedgravels from the mainstem and French Pete

subwatershed were onto thedeposited alluvial fan and what used to be the mainstem in 1939

became channel In thesecondary ensuing years between 1953 and 1959 small change occurs in

the channelsecondary to the south where the channel smallcaptures section of side channel
side channelleaving in place of the secondary channel

The 1967 thephotos are record for effects from the 1964 flood The flood sent water gushing
side channel thethrough and into channelsecondary to the south therecapturing old main

channel of 1939 What had been the main channel in the 1953 and 1959 photos became sidelarge

channel or secondary channeL By 1979 the side channel or channelsecondary to the north has been

abandoned and sediment deposited onto the alluvial fan the 1964during flood has become fully

vegetated The main channel maintains its position to the north The basic pattern remained
1990 with continuedthrough vegetative recovery on the alluvial fan Comparisons of LWD
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1939 downstreamand side channel lengths in 1990 vs within 0.5 miles and
locations upstream of

reductions There were nine LWD locations in 1939 asthe alluvial fan indicate compared with
great

zero in 1990 and side channels are 67% shorter in in 1990length 0.21 mlas compared to 1939

0.64rm

1939-1953 Above Dam Lower Reach

mileSeven side channels 0.7 miles occurred in short 1.25 section above the dam duringtotaling

1939 but declined by 19% to four channels and 0.56 miles LWD locations decreased significantly

from 23 locations in 1939 to two in 1953 One is that all the
possibility

LWD was not outtransported

debris theof the but perhaps some orsingle multiple logs formed into Jams reducingsystem
number fromof but not the total volume of Active channel width increased 71.8

locations logs 40%

ft to 100.9 ft Although discharge was not known for 1939 which makes ofcomparisons exposed

and barscobble bars somewhat tenuous there were no viewed at all in 1939 whereas almost
gravel

three acres were visible in the 1953 All of thesephotos changes were the direct result of thelikely

1945 flood which was 25-year event

1959-1967

Changes through the lower reach during this time period reflect effects from the 1964 flood

and there almost 200% increase in cobble andChannel width increased 23% was exposed gravel

bars with barsthe of deposition taking place on This truepoint and is
majority alternating bars

1959 reduction ineven 1967 was than There wasthough discharge in ingreater major 92%

vegetated mid channel bars or islands where two large stable island withcomplexes multiple side

channels became 38bars with threaded channel illustrates this to
single Figure changepoint

Rebelmore channel forsimple one area located approximately one mile from Creekupstream

LWD locations decreased from 23 result of out of thelocations in 1959 to 15 in 1967 direct salvage

channeL Side channel increasedlength 21% although total numbers dropped from 13 to ten

remained constant at 1.24 in 1959 and 1.25 in 1967
Sinuosity relatively

1967-1979

The channel through this time period began its from the 1964 flood and showed no signsrecovery

of due to event in 1971 The channelchange 15-year active narrowed 25% and over the 12 year

period there was 68% decline in the exposed unvegetated gravel and cobble bars most of which

the channelbecame Although there was additionalprobably LWD that enteredvegetated during

held constant the number of LWD locations at 14 in
this time interval salvage operations relatively

1979 down from 15 in 1967 Side channels continued to be abandoned with drop from 10 to

channels and 26% loss in total length
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Figure 29

South Fork McKenzie River French Pete Alluvial Fan
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Figure 30

South Fork McKenzie River

Upstream of Rebel Creek

1959 vs 1967
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1979-1990

During this eleven timeyear interval the South Fork McKenzie River stabilized in channel width at

an of 72 ft withinUnfortunately its channel 64% due to salvage and
average

LWD plummeted

side channel took another floodlength 23% drop An event in 1986 did not8-year appear to effect

the channel to measurable cobble bars becameany degree as unvegetated exposed and gravel more

Mid channel bars and islands declined overall as channelssecondary were abandoned
vegetated

and the mid channel bars became point-bars An exception is directly downstream of Hardy Creek

where the unvegetated exposed cobble and bars increased ingravel actually area from about

tenth of an acre to in size combination of two factors thisquarter acie likely explains

accumulation of sediment First the numerous large bank failures within the earthflow material of

Hardy Creek triggered by of thecutting riparian vegetation and the 1964 flood were still active and

slow to heaL In addition two debris slides from the south ofslopes Hardy Creek careened down

the slopes and tore the channel banks ofalong Hardy Creek exposing more raw unstable banks

theThis provided additional sediment to Hardy Creek and was transported down into South Fork

channeL Second the thecrossing over South Fork channel located 500 ft
bridge approximately

downstream from the mouth of Hardy Creek acts as constriction the sedimentpoint where is

Otherdeposited upstream studies on movement of sediment through channel networks indicate

that structural controls such as slows thebridges downstream ofprogression sediment by

and downstream Williamsimpounding material upstream causing deposition Beschta 1983 1978

One feature that
interesting persisted through all of the photo series was knick-point located

700 ft upstream from the mouth ofapproximately Augusta Creek near the end ofvery upstream

the lower reach This knick-point is constriction formedpoint by bedrock outcrop on the left

bank and huge erratic boulder on the right bank Through each floodlarge event that was large

enough to move wood debris jam formed at the constriction the stream to flowpoint causing

around to the of theright large boulder Cobbles and gravels dropped out forming floodplain and

side-channels carved through the deposits creating complex habitat including pools formed by

over wood of andplunge pools deposition gravels slow backwater areas Large deep pools are

associated with the logjam and bedrock outcrop and slower ponded water is created directly

of the jam This is the only remaining log jam that exists on the South Forkupstream today and

forms the most complex habitat the entire South Fork McKenzie channeL Three or four otheralong

thatjams setup the 1964 floodduring and spanned the width of the channel were dynamited apart

and salvaged B.Leavitt pers comm

Above Dam-Upper Reach

1959-1967

The reachupper is by far more sensitive to disturbance of than the lowerby flood and salvage LWD
reach The channel within the upper reach is less confined than the lower reach and is more free to

move within the broad U-shaped trough and aliuviated Thisglacial mountain valley bottom is the

reach where of thechanged to any measurable as result 1964 flood fromonly sinuosity degree

1.21 in 1959 to 1.25 in 1967 Most of the change in pattern was due to of sidecapturing channels of

which there were numerous to the flood
prior 4.4 miles and 38 in number theFollowing flood

side channels declined 30% With of the side channels the flow was in half andcapturing split

large mostly vegetated islands were created Figure 39 The diagram illustrates where this

happened in one small section
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Figure 31
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Channel width more than doubled from an of 56.8 ft to 125 ftaverage 120% increase and

and cobble bars increased 600% The of increasedunvegetated exposed gravel proportion gravel

and cobble bars from actual new accumulations vs older barsvegetated whose vegetation was

devastated the floodduring is unknown

1967-1979

LWD locations took jump this 12 interval from 17 locations in 1967 to 46 induring year 1979

perhaps due to the flood event of 1971 Other features reflect from the 1964 flood15-year recovery

such as 28% decline in channel width.and 45% reduction in exposed cobble and gravel bars

The 45% reduction in exposed bars conservativefigure is that flows in 1979given were 33% lower

than in 1967 The main channel began to revert back to threadedsingle channel dropping many

of the severalchannels thereby losing islands and mid channel bars The totalsecondary length of

side channels remained about the same however the number increased from 27 in 1967 to 35 in

1979 30% increase I1s that sized flood events such as the eventpossible moderately 15-year in

1971 contributes to side channel formation

1979-1990

An flood event in 1986 cannot be the cause8-year occurring for the huge reduction in LWD
locations in 1990 as compared to 1979 Logs out of the in casesNpufled right gravel some

comm 1994 contributed to 46% loss in LWD locations from 46 in 1979 to 25 inB.Leavitt pers
1990 Channel width continued to narrow 17% reduction 15% more gravel and cobble bars

became 17vegetated more side channels were abandoned 49% reduction and side channel length

was shortened 31% drought which began in 1986 is possibly in part responsible for reductions

in channel width side channel length and reduced area of exposed bars Sinuosity was back at its

1959 value of 1.21

Below Dam Effects of the Dam on Peak Flows

Measurements of channel width below the darn were made on all six time series photos to

determine if changes in flows due to controlled release from thepeak reservoir has affected active

channel width Narrowing of the active channel has been found to occur below many dams around

the country due to decreased peak flows and mean annual discharge Williams 1978 Schumrn and

Meyer 1979 Andrews 1986 Comparisons were made for pre- and post-dam instantaneous peak

flows below the darn from water 1946-1993year Figure 32 For the six years that both gaging

stations ran one above the tocoincidentally dam and one below prior dam construction peak

flows below the dam were thanalways larger above the dam Prior to construction of Cougar Dam
instantaneous peak flows below the dam were 19% than thegreater above dam Following

of the dam in 1963 water 1964 the trend reversed and the instantaneouscompletion year average

flow above the dam was 30% than channelgreater below the dam While form relatedpeak is to

bankfull reductionsdischarge in peak flow below the dam maybe theaffecting landscape features

and form Anderson 1977 Rosgen Calculationsvalley pers comm 1994 of average peak
revealeddischarges 45% decrease in flows construction ofaverage peak following Cougar Dam

from mean of 7415 cfs to 4094 cfs study performed on the McKenzie River also found 44%

reduction in mean instantaneous peak flows Minear 1994 Indeed 33Figure shows an overall

decrease in discharge for return interval fromgiven pre-darn to post-dam on the South Fork
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twoMcKenzie River flow that would on occur once to darn
average every years prior

construction now location
occurs on once 50-60 At station

average every years gaging

downstream on the McKenzie River near Vida Lion 1991 found that there have been no floods

recorded with return interval than two since 1965
greater years

Instantaneous Peak Flows

Above and Beow Cougar ReservoIr
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Discharge vs Return Interval Below Cougar Dam
Pre- and Post-Dam Construction
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South Fork Mainstem Channel-Summary and Trends

The 1964 flood not surprisingly was the major event during the ofperiod analysis whose

effects overshadowed and drove generally all channel changes within the watershed

to statementExceptions this are the effects that the dam had on the reaches below the dam and

the effects of LWD removal on channel complexity in all channel reaches Based on aerial

photo of the six time intervals from 1939-1990 increases inanalysis significant channel width

and area of exposed cobble and barsgravel were measured results from the flood130-year

event in both reaches above the dam Because the dam was in operation during the 1964 flood

sediment and flood waters were held back effectively the ofdischarging equivalent 2-year

flood flow below the dam Rather than cobble and barsgravel accumulating and vegetated

bars being set-back to unvegetated conditions as what occurred above the dam the area of

exposed cobble and bars decreasedgravel actually 43% below the dam thefollowing 1964

flood Recovery from the 1964 flood continued above the dam through all photo series to the

final period of cobbleanalysis 1990 with exposed unvegetated and barsgravel becoming

increasingly vegetated and stable and active channel width narrowing The trend of

reductions in channel width and area of exposed cobble and barsgravel was slowing by the

1990 but small reductionsanalysis may have continued from 1990 to present due to low flows

from drought conditions

Flood sizes sediment availability and size and channel are all factors thatstability would

influence the formation and maintenance of side channels in the South Fork McKenzie River
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number channels
all cases for above and below the dam the and of side andlengthIn greatest

the most LWD the reach These numbers ofwere in available foralways the earliest photo high

channels and LWD locations reflect South Fork McKenzie channel that was extremelyside

In the unconstrained reach above the dam where most
complex as compared to today upper

floodchannels it would seem that side channels are formedside during moderate
occur

Small flood eventswith return interval of 10-20 years returnevents those approximately

interval 1-10 years and eventsvery large 100-year return interval reduced the number and

more lower reach the 1964 flood return
of side In the confinedlength channels 130-year

but total number declined The effect that
increased the of side the

interval length channels

LWD not be determined fromhas on
this

side-channel formation and maintenance could

of the
analysis It is that from main

highly probable however aggressive salvage LWD

channel and side channels from 1964 through the 1980s caused abandonment of side
early

channels LWD
LW

foroflocated at the mouths side channels provide hard surface water to

scour the channel keeping the channel entrance clear of sediment in the main channel

provides sediment storage sites and as elementroughness to dissipate stream energy

Results are less stream and sediment
provides energy less available to be transported

stability

side channels which would close them off from water flow In the
into the long-term increases

above the dam in the reach levels
in side channels will occur upper when LWD are andup

reachmoderate flow Side and numbers in the lowersized event takes channelplace lengths

lower in number andalthough length than the
historically upper reach will also increase with

LWD the channeland floodlarger events Until large mobile wood is introduced to
increasing

the number and of side channels continueand eventshigher discharge occur length may to

decline into the near future

Channel has also been reduced where bank erosion is eliminated by Riprapcomplexity riprap

causes the channel to anddeepen narrow as it scours holes theagainst hardened bank This

which the formation ofleads to reduction in mid channel bars
stabilizes the channel location

Ligon 1991 where this is on the South Fork include theand islands Places apparent Hardy

Creek and Homestead bridge roads 1927 and 1900-430 cobble berms at the Twin Springs

campground and the Frech Pete road 19 old bridge crossing

Based on LWD was found theto be key in the formation of and
field observations pools

theof in the reach above dam Often long glides would be
deposition gravels upper

featureless until ofpiece LWD caused of the cobbles andscouring gravels forming deep

The substrate oflower with more confined valley higher gradient andreach largerpool

cobbles and small boulders was less on wood for pool formation and sedimentdependent

sites In the lower reach large pools were associated with bedrockgenerally outcrops
storage

numerous The of smallerand riffles contained pocket pools majority sediment mostly

gravels were down to the reservoir or accumulated on bars orpointgenerally transported

islands around the Rebel Creek/French Pete Creek area
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andBelow the darn construction of Cougar Dam had profound effects on sediment availability

transport discharge channel side channel habitat Since the area ofpattern and 1953 exposed

and cobble bars has continued to decline due to lack of flood waters and loss of
gravel

sediment source The reduction in flood flow and extreme loss in LWD have both contributed

to significant drop in side channel length and number

the flowsAlthough the 1945 flood widened the channel below the dam reduced have

decreased the channel in the channelcapacity resulting continuing to narrow Channel

immediately below the dam has caused channel armoring inresulting little gravelsdegradation

available for Asspawning the reachupper degraded initially providing sediment to the lower

reach the channel decreasepattern responded through in in thesinuosity lower reach Since

the initial of sediment from the to the lower hasupper reach sedimenttransport availability

declined The reduction in sediment coupled with lower peak flows has resulted in an increase

in the lower reach In addition the lower peak flows thein have reduced channelsinuosity

the channel to aggrade in an attempt to increase in local sectioncompetence causing gradient

of the lower reach Decrease in channel gradient inimediately upstream of the reachaggrading

has led to the formation of two chute-cutoffs which will shorten the channel length and

decrease Downcutting through the chute-cutoffs hassinuosity already commenced with

downcutting up the main channel scenario into the result will be further
likely future The

isolation of side channelscurrently existing upstream of the chute-cutoffs and downstream

of smaller sized substratetransport

Riparian Vegetation below the Dam

the mainstem South Fork aie to the flow and sedimentRiparian vegetation patterns along reacting

deposition changes since construction of Cougar Dam Communities once found near secondary

channels on depositional bars and on arefloodplains shifting due to natural successional processes

as well as altered disturbance flowsregimes Decreases in high are allowing plants to establish in

channelssecondary and barren bars within thepreviously main channeL Many surfaces which

experienced periodic flooding and fine sediment aredeposition now unlikely to be inundated

Successional pathways for such previously vegetated surfaces differ from those documented for

such communities since species respond not only to and microclimate shifts but also tocompetition

soil conditions In alluvial systems roledeposition during flooding plays significant in soil

development Hawk and Zobels work on riparian forests thealong McKenzie 1974 established

that factors were the determinantsmajor in distribution and successionedaphic Changes in

therefore can be to alter surfaces
deposition expected typical patterns for vegetated geomorphic

below the darn

Sediment movement can scour rooting zones and batter plants However fine sediment deposits

freshprovide rooting media and allow establishment of pioneer species such as red alder

cottonwood and willows As sediments accumulate on bars and increase thefloodplains they

water and nutrient of the soil ofcapacity as they raise the level the surface above the waterholding

table Species tolerant of conditions old surfaces with substratedry can grow on coarse glacial

outwash while moistercobble/boulder deposits soil conditions
species requiring require

accumulations of finer soils through flood and of material Sincedeposits incorporation organic

construction of the darn area exposed to scour orsignificant significant new seed beds have
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shrubdeclined Cobble bars and old channels are moving into and alder Oldertypes floodplains

no
receive additions to the soil while intolerant of floods are

no longer profile seedlings periodic

eliminatedlonger

Data from 962 foot long transect across the reach trends insuggest vegetation below the dam will

be most affected
significantly by

abandonment of channelssecondary

transformation of bars into and
depositional floodplains

transformation of old into terracesfloodplains

Decreased soil accretion on the old bars may deflect succession into different associationplant

Thethan would have resulted under the crosses of the
previous regime transect portiongroup

covered
valley bottom where the main channel has shifted back and forth over the period by the

historic aerial photo sei-s Hence it has old sidechannels channels banks floodplains and

terraces The terraces show vegetation that Hawk and Zobel assign to the Douglas fir/California

hazel-sword fern associations which consider successional to westernthey hemlock/sword

offem-oxalis type This type approximately 30% the transect requires fairly deep ofdeposits

alluviunt Communities with similar but withoutunderstory vegetation all overstoly components

accounted for another 13% of the
Inclusions of 10%conifer/Oregon grape communities were only

These tolerate draineddrier more welltransect sites developed over soils with highertypes
theof Approximately of transect incoarsepercentages fragments quarter is now Hawk and

ZobeVs cottonwood community the12% in their red alder and 2% in the willow Giventype type

dam red alder communities can be to contract ascurrent flow from the expected to 3% areas
regime

abandoned channels succeed to conifer
along types In the absence of catastrophic flooding in the

little for cottonwood sites to be renewed orbasin opportunity expanded is unlesslikely

the trend for eventual and of the water table
rehabilitation reverses down-cutting lowering

combined with successionlimited bed For cobble barsseed availability now beginning their

toward conifer communities it seems thatpossible they maysucceed toward Oregon grape types

instead of the more mesic sword Succession offern or oxalis limitedtypes due to soil development

fern-oxalis toward the western hemlock associations maybe
the Douglas fir/sword types

thesomewhat retarded slower rates of soil development on lower terracesby

results from of can not be theNumeric single transect course extrapolated to entire reach The

trends for the geomorphic surfaces and plant communities however may broadly apply to the

lower alluvial of the South Fork
valley segment

Main South Fork Fisheries

The main South Fork McKenzie was surveyed in 1937-38 as ofpart larger effort by the Bureau of

BOF document and habitat for salmon and steelhead in the
Fisheries to spawning rearing

Columbia River Basin These surveys are the earliest and most comprehensive documentation

of fish habitat before in
available of the condition and extent anadromous hydropower development

the Columbia River Basin alMcIntosh et 1994

included field work foot horse or boat RecordsThe methodology for the surveys by by were taken

at approximately 100-yard intervals with estimation of distances which were later checked against
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made rulefor Width and wereaccuracy depth measurements with
maps tape or Stations were

the of the miles wherelength survey usually at intervals of several importantdesignated along

landmarks existed or stream conditions changed Rich 1948 in McIntosh et aL Seven stations were

for the South theForlc in six sections over 26.4 river miles
designated resulting RM Although

data is the most available for conditions there
quantitative past is no way to ascertain the exact

conductedaccuracy on foot or horse For instance
quality variability e.g many of the BOF

however
surveys designated by six classes and

pools McIntosh et aL 1994 based on area depth

only resting pools were recorded on the main South Fork survey Resting poois are defined as

poolsgreaterthanorequalto2ssquareyardsinareaafld2feetdepthiWitheflOughareaand

adultdepth to chinook salmon Sedeli and Everest 1990support

The results of the 1937-38 data with morerecent stream data indicatessurvey an overallcomparing

loss of habitat in the entire main South theForlc area
significant large pooi excluding now

inundated by the reservoir rable 10 These results are similar to findings by Sedeli et 1992 and

Sedell and Everest 1990 of pool losses on the main South Fork between 75%-82%

Comparison of 193748 Sfream Survey Data

With OSU 1988 and USFS 1994 data on the South Fork

Reach Resting P0011 Distance Large P0011 Percent

statlon193738 Distance Pools Mile Reach1988194 thaiweg Pools Mile Loss

62%
MouthtoA 3.0 miles 45 15U Màuthto 3.0 miles 17 SJ

CouarCreek

AtoB iCou ar

____ Rese U1.ctPom ......
ecoec ... .._..... ._. ...._

to 5.6 miles 246 48.0 Malority inundated Cougar ________
Walker to Reservoir No comparison ______
French Pete ossible ________

toO 4.7 miles 188 38.4 Reservoir to 6.5 miles 29 4.3 89%

ffrench iL.____________ _..___._.____ ....._ ........ .......

toEIk96miIes464.8
.2toE __.____ ....-.

80%
seliCroesing

to 5.3 miles 45 8.5 Fik to end 01 RI 3.3 mile 15.8 4.8/

Frissell Crosang USFS 94 ______
td 9L.v.L.._

VV _____ VV

to end 12.9 miles 4.8

GRAND TOTAL 29.1 MILES GRAND TOTAL 28.4 MILES _______

Dutch Oven is located at approximately Augusia mouth

Table 10
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ConditionSpring Chinook Past

Except for the mainstem McKenzie the South Fork was identified as the most important spawning

within the McKenzie River subbasin When Cougar Dam was the ofbeing planned state
tributary

estimatedOregon that the South Fork supported run of 3000-4000 spring chinook The US Army
of notedEngineers potential run of 6000 adults USACE 1956 and in the 1937-38

Corps surveys

the Bureau of Commercial Fisheries estimated spawning area available for at least 13000 salmon

South Fork McKenzie An of the by the US Fish and Wildlife Servicein the appraisal Cougar project

USFWS 1959 used the Corps dataengineering to look at affects on the fish and wildlife resources

based in 1956They estimated run size around 5360 chinookspring on redd numbers USFWS
1959 All of these estimates inexcept 1938 were based on the chinook in thespring population

McKenzie toafter it had thebegun to decline in 1940s
seriously i.e due harvest mainstem

Willamette pollution and other habitat impacts

During construction of Cougar Dam 1956-1963 fish and added topassage facilities were designed

the project They consisted of barrier below the dam to divert adultsupstream migrating to an

adult fish collector and multilevelfingerling bypass for cfsfacility 300designed discharge during

the downstream migration period The fishways were to be evaluated for the first few years Cougar

was in operation USACE 1944 From 1956-1959 the South Fork was unobstructed to fish passage

Ingram and Kom 1969 of adult-to-redd ratios from the evaluation of 1960-1966
Projections period

that over and
suggested 5200 adults mayhave returned to the South Fork in 1959 Ingram Kom

1969 Max Smith EWEB 1994 The Corps built the McKenzie salmon for ofhatchery mitigation

3860 adults after the failure of the Cougar fish passage facilities

Other Fish Prior toSpecies Cougar Dam Construction

little known about sizes movements or exact limits ofVery is and lowerpopulation upper

distributions of other fish species Thus the Illustrated distribution basedalthough on field

observations is approximate Figure 34

Anecdotal information from local who fished the South Fork to thepeople prior darn reveal

Dolly Varden withparadise numerous side channels thealong South Fork That the river was

fished was noted in the 1937-38intensively surveys with few good catches reported Trail access

had existed toprior 1934 but automobile access did not exist until 1934 see Historical section The

USFWS Fish and Wildlife Coordination Act report 1959 documented all the
species currently

in the South Forkpresent Fable page 34 except for andlamprey suckers They indicated that

the suckers might move in with reservoir clearing and changes in the South Fork habitat associated

with construction activities However suckers were present in the lower section the 1937-38during

survey
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Figure 34 Approximate distribution of Salmonide fishes prior to Euro-Americaninfluences

in the South Fork McKenzie River watershed Western Cascades Oregon
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Chinook Current ConditionSpring

Adults returning to the McKenzie in to holdlate-May June in deep pools prior to spawning in

September and October Recent conducted the Riverfindings as part of proposed McKenzie

Temperature Control Project USFWS 1994 estimated that 10% of the chinook above Leaburg Dam
McKenzie andspawn in the South Fork 60% above the South Fork of thejunction 30% in the

mainstem McKenzie between the South Fork and Leaburg Dam Altered flow conditions from

Dam have water in the South Fork since theCougar impacted temperatures dam closed in 1963

These changes were suspected to have chinook adult numbers atimpacted returning Cougar Dam
when Kom and Ingram 1969 theirpublished study on the Cougar fish passage facilities 28 years

ago Part of the recent include close examinations of timefindings by ODFW spawning periods

pre-spawning mortality and fry emergence liming

Adults are thought to the Southdelay entering Fork because of Cougar water releases e.g
flows when they would bedecreasing naturally stable or slightly increasing and warming

whentemperatures they would benaturally decreasing Spawning which was observed to occur

from to October in the 1900s now is confinedAugust toearly largely September ODFW 1988

However recent findings point more significantly to much higher pre-spawning moralities of

female salmon in the South Fork 23% than in upstream areas not impacted by out-of-synch

temperatures 5%

Fry inches emergence differs attiming sites above and below the South Fork McKenzie

USFWS 1994 At sites unaffected by the of water releasedtemperature by dams emerged fry are

observed from mid-February to mid-March e.g Horse Creek and Carmen spawning channel In

the South Fork fry have been observed as early as the first week in December which ODFW
estimated as an dateaverage fry whichemergence is 85 days earlier for the South Fork than for

natural conditions in McKenzieupper USFWS 1994 Forest Service biologists Capurso USFS

comm have also observed much chinook downstream of the aspers larger juveniles dam
compared to other sites in the McKenzie This and

early emergence rapid development subjects

them to different suite of environmental conditions i.e predation flows than evolvedthey with

probably putting them at disadvantage for survival compared to historical conditions

The chinook in the McKenziespring largely move out of the system as fry 90% and no large

movements of smolt-sized chinookspring have been observed in the McKenzieupper ODFW 1988

Max Smith EWEB personal communication Some fish remain in the system to the smolt stage i.e

one old but make 10% or less of the chinookyear fish they up approximately naturally produced

ODFW USFS unpublished information This observation to unaffectedapplies out-migrants by

incubation as well as those in the lower South Fork and the mainstem effectedtemperature during

unnaturalby temperature regimes The timing of out-migrating juveniles is suspected to have been

altered for those fish effected by unnatural temperature changes Fry seining by ODFW found that

of the earlierportion emerging fry head into the mainstem three months earlier than the thatfry

in the normal period of February to Marchemerge
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Other Fish Species Current Condition

Some of the current fish distribution and information wasspresence presented in the

discussions in this However additional
Soil/Water/Fish subwatershed group previously Chapter

information is available from conducted Blue River
biological probes by Ranger District personnel

from 1991 to present rable 11

Fish and Crayfish Observed During Biological

Probes for Bull trout in the South Fork Mckenzie Watershed

Location Species

Stream Date Fk Confluence Observed

Boone Creek 8/7-8/8/91 0.0.5 mIles cutthroat

PemyCroek _________.- ....... ..._.._..__

Rider Creek 8/8/91 0-200 meters cutthroat crayfish

Ridge Creek 9/13191 0O.5 mIles rainbow sculpin

_________ 8/92..91Q hratsculpin

Elk Creek 8/4/92 .25 mi 1.25 mr 2.5 cutthroat sculpin

_.12l92 0-200 meters
........

Walker Creek 8/12192 Near double culvert at reservoir suckers cutthroat sculpin crayfish

French Pete Creek 8/25192 Wildeme
pstr

oam .25miles sjç Lcutt roaç ecu pin8crayfis

French Pete Creek 9/8/92 Road 19 bridge upstream 125 meters suckers cutthroat sculpin crayfish

Rebel Creek 9/8/92 0-300 meters upstream cutthroat suckers

_.____________ 22/92 .JPJ1 OOme ers am rainbow cutth oat cra efish

McBee Creek 1022/92 Roaring confluence upstream 300 meters cutthroat

Roaring River 10/22/92 Roaring River Campground cutthroat bull trout

Roaring River 1020/93 0-0.8 miles cutthroat rainbow one bull trout redd

Upper South Fork 7/18/94

7118/94

Trail 3327 to Elk Cr

.L
cutthroat whitefish sculpins

Roaring River

So th Fork above Rosnng RNer

7/20194

7/20/94

0.0.2 miles

50 meters above confluence RR ____
cutthroat sculpin whitefish

cutthscunwhitefish

McBee Creek 7/21/94 FS Road 1958 crossing cutthroat

____
Elk Creek

_______
upstr mI500 1pm

Roaring River above falls 8/4/94

8/1.9/94

Approx 2.0 mIles above

Jl7__
mouth cutthroat

ecu ______
Upper South Fork 8/18/94 1.0 mI above Trail 3327 cutthroat sculpin

Upper East Fork of the South Fort 9/1/94 10 miles above confluence wfSouth Foik cutthroat

from

Table 11

Reservoir Operations Compared to Downstream Spring Chinook Life Stages

Based on graph of the naturalapproximate hydrogragh no dam comparison is discussed in

the therelation to chinook life stages below dam where
spring hydrograph has changed

FromDecember to 31 the reservoir is held at the minimum flood control leveL ThisJanuary is the

period when chinook and alevins would be in thespring eggs gravels if did not hatch andthey

due increased water Flows below the dam this areemerge early to temperatures during period

variable in order to maintain the minimum elevationpool However they do not usually fall below

750 cfs in order to maintain firm power generation They are reduced to 100 cfs if needed to hold

back flow for downstream This couldflooding period be the closest to the natural fl ofregime

those discussed1 though it is reduced from pre-dam regimes
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darnFromFebruary to May 10 the reservoir is filled and 300generally cfs is released from the

Prior to the dam ofthis would be one flowsincreasing from February into Maith with springperiod

melt off with decrease into May The fourflows would benormally at least times the 300 cfs

lack of side channelrelease This is the and habitat
rearing period and due to early emergence fxy

and habitat
juveniles suspected to leave the in the lower South Forkare poor

FromMay 11 to November 30 water is released from the reservoir to augment flows in the

200 occursWillamette cfs release from July to November 30 which would
Valley Generally

normally be October rainstime of The furthest departureslowly decreasing flows until begin

from natural flows occurs at the end of this period when flows increase to 800 cfs Temperatures

elsewhere also role in chinook behavior during this period May to Julydiscussed plays large

flows are closer to natural flows than to when flows from the
July September dam are increasing

Adult and behaviorspawning is affected during this
holding period

Bull Trout Current Condition

The current South Fork is estimated to number between 150-300 adultpopulation spawnezs Jeff

Ziller ODFW 1994 based on reports from recreational catches Recentfishing angling regulations

forprovide release of all bull trout There is limited additional information on the bull trout

hasin thepopulation South information from recreational catchesForlc although reported fishing

been compiled Figure 35 Adult bull trout have been documented in Cougar Reservoir Both redd

1994and juveniles have been observed in the lower RiverRoaring J.Capurso pers cornim During

were observed below four foot falls around Riversnorkel of the Riversurveys Roaring bull trout

Mile They were not observed above the falls however further would be needed tosurveys

Riverdetermine if the falls is true limitation to their distribution in the Roaring

Length Frequency for Bull Trout

South Fork Mckenzie River

18

16

14

j1o

11 13 15 17 19 21 23 25 27 29 31 33 35

Length inches

Figure 35
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Searches of furtherfor bull trout in several other streams the watershed have not revealed any

documented ofspawning or rearing bull trout in streamstributary Fable 11 Observations have

such French Peteoccurred in the mouths of streams as Augusta and where they are suspected to

conditionduring certain times of the yeat There is no further information on populationforage

such as age class distribution sex theratios length/weight indices or specific knowledge on timing

the Southor extent of their movements in Fork watershed

Aquatic Macroinvertebrates

The of insects in the McKenzie River subbasin
production aquatic is considered to be abundant and

diverse includeMajor groups caddis mayffies stoneflies and chironomid midges ODFW 1988

With few invertebrate and their in the Forkpopulations diversity South McKenzieexceptions

watershed have not been well documented Research on cutthroat trout fry use and ofecology

lateral habitats in three 3rd order thestream streams in McKenzie watershed ofincluding portion

Grasshopper Creek tributary to Augusta Creek has documented relatively high abundance of

chironomids e.g 30000/sq meter In otheraddition insects found are oligochates hydracarinid

mites ostracods and harpacticoid copepods Moore and Gregory 1988 Collector-gatherer and

shredder functional dominatedgroups in the detritus reach lateral habitats Moore 1987 The

downstream effects of Cougar Dam temperature discharge and sediment/bedload impacts

discussed elsewhere to invertebrate production and in the lowerdiversity South Fork are not well

documented decrease in of invertebrates has been noted below dams in similarcasesdiversity

Cushman 1985 Hunter 1992

11 LAKES AND PONDS

Hundreds of lakes lie within the watershed most of which occur in the wilderness area There are

626 acres of lakes in the wilderness 37 acres outside of wilderness The formation of the lakes are

by two processes glacial scour or earthflows The glacially scoured lakes generally are located

within the wilderness Roaring/Elk Subwatershed and those formed by earthflows are found in

the Ridge/Boone Subwatershed All the lakes within the watershed are fed by groundwater and

snowmelt Many of the wilderness lakes are stocked with fish fewhatchery every years The

primary are book trout and rainbow troutspecies

Conditions

Based on surveys performed on three wilderness lakes within the South Fork Watershed Minlc

Mac and Porky and other surveys performed on other lakes within theglacial wilderness but

outside of the watershed the lakes statustrophic is either or These
ultraoligotrophic oligotrophic

classifications mean that the lakes are very unproductive or have low organic asproduction

determined by low concentrations of phosphorus chlorophyll and phytoplankton These lakes are

characterized by clear water and low
typically very rates of primary productivity survey

performed on Hidden Lake the of the earthflow formed
largest lakes indicates that the trophic

status is oligotrophic based on concentrations of chlorophyll and phytoplankton Nitrate

concentrations were low in all lakes however the total phosphorous concentration was high

16 ug/L in Hidden Lake compared with the other lakes Mink ug/L Porky ug/L and
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Mac ug/L In ofaddition and densities can be of
analysis zooplankton an indicatordiversity

lake health While Minlc Mac and determined be basedPorky were all to stable on zooplankton

species diversity and sizes Hidden Lake appeared to be stressed The low ofdiversity zooplankton

in Hidden Lake is result of by fish Although Hidden Lake is considered to
likely high predation

be numbers and thatzooplankton phosphorous concentrations indicate the lakeoligotrophic is

transition toward
potentially mesotrophic trophic status due to external impacts

PROCESSES AT WATERSHED LEVEL

WATER

Peak Flows and Determination of Relative Contributing Areas

To determine the relative contribution of the South Fork watershed to rain-on-snowpotential

event three factors were considered

snow accumulation

snow-melt rate and

groundwater storage capacity

Snow accumulation zones were determined from the potential vegetation layer which is function

of elevation and Three zones of snow accumulation were identified High the andaspect ABAM
TSME zone true fir and mountain hemlock Moderate the TSHE zone Douglas-fir and western

hemlock Low the PSME climax Douglas-fir

Elevation based on the potential vegetation groupings and theaspect were two usedparameters to

model the potential snowmelt rate that might result from stormevent with winds andhigh high

air temperatures Since these oftype stormevents typically approach from the southwest areas of

elevationhigh and north or northeast aspect were considered to have low snow-melt rate In

contrast areas of low elevation and south or southwest aspect were rated as having high
snow-melt rate Using these basic of meltprinciples increasing rates with elevationdecreasing and

more southerly aspects and meltdecreasing rates with elevationincreasing and more northerly

GISaspects was used to model and produce map of event-drivenpotential snow melt rates

Groundwater storage capacity is related to soildirectly depth Therefore soil depth was used to

assign high moderate or low value to the soils to holdability water Where soils were deep

was rated as high and shallow soilsstorage were rated as low Those soils with low values and

little would be the contributors to rain-on-snowstorage capacity greatest events The combination

of all three factors snow accumulation snow melt rate and groundwater resulted instorage Figure

43 Note that most of the watershed rated as having high contribution potential is located in the

wilderness on the north and east side of the South Fork McKenzie River due to the south and

southwest Other areas within the watershed that are contributors to rain-on-snowaspects potential

events are Augusta Loon Starr and Hardy subwatersheds These areas are rated as high
contributors due to their elevation of

potential range aspects south southeast southwest and

northwest and shallow soils Although some of the area in the Rider subwatershed is classified as

high it would more accurate to label the high areas as moderate due to the very deep soils
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Aggregate Recovery Percentage ARP

of watershed National
relative measure of the usedrecovery by the Willamettehydrologic

AR This is the of the watershed consideredForest is the Percentage percentAggregate Recovery

have to and holdto trees intercept snow within their Within the Land and
large enough canopies

Management Plan for the Willamette National Forest theResource 1990 subwatersheds in the

have threshold AR values of 65-80% which notSouth Fork wilderness they should fall
excluding

flows channelbelow order to reduce the of and streamin augmenting peak causing

AR
possibility

damage values calculated for the South Fork McKenzie watershed for this areanalysis

from 99% recoveredhigh in wilderness to low of 72% in the Penney/Ridge
relatively ranging

thesub-watersheds The AR wildernessvalue for the entire watershed is 87.2% includingaverage

and 82% Since thethe area wilderness highest rate of harvest occurred 15-25
area for excluding

the
years ago there has been sufficient time for to occur whichrecovery helps explain high AR
values Figure 14

Since AR discussed subwatershedvalues willare calculated on subwatershed basis AR be on

subwatershed Only those subwatersheds ofor blocks concern will be
basis rather than by groups

discussed in the next several Other subwatersheds not mentioned should beparagraphs
Allrecovered not vulnerable to increased rain-on-snow eventsconsidered to be andhydrologically

subwatersheds are currently above the recommended AR value as stated in the LMP Appendix

FW4 Creek subwatershed has anCougar AR value of 77% has high roading density 3.58

mi/sq.mi and has its south as contributor to rain-on-snow events
facing slope potential high

However due to the substrate and amount of LWD the channel condition is even
large good

flows have increased within this subwatershed due tothough peak possibly management

The Fork subwatershed has AR value of 88% and lowEast relatively high roadingcurrently

of 1.49density mi/sq.mL However of thisall the harvest that has occurred within watershed has

taken on the south that have to rain-on-snow
facing slopes high for contributingplace potential

The north is within wilderness Since the channel andevents banks bottom areentire facing slope

of thecobble small boulders and bedroclg and amounts ofcomposed LWD are good the risk is

moderate to low of to the East Fork of the channelsevere South Fork as result of
impacts high

peak flows It should be that of flows within this subwatershed is
recognized augmentation peak

and concentration of harvesthigh that units on the south facing slopespotentially may reflect

higher concern than the AR value indicates

has AR value of 84% butThe River has moderately-high roadingRoaring subdrainage high

of 3.25 Due to the deep soils and more the
density mL/sq.mi northerly subwatershed doesaspects

have for contribution to rain-on-snow flow eventsnot high potential peak

contribution of the watershed forRoad notdensity was factor in thedetermining relative potential

Snow accumulation and melt rates thecontribution to peak flow events were factor but toability

considered in the conthbution
route any available melt water at an increased rate was not building

to rain-on-snow map Therefore road must additional considerationdensity be an when

flows road densities within thesourcesdetermining possible for increased peak Although Roaring

River is most are concentrated in the flat southeast area know assubdrainage high Skookum
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The the roadsinajorttyof in the Skookum area are dirt that axe locatedspurs on deep soils with high

infiltration rates Thus most roads do not have ditchlines or ditch relief culverts that could

watertransport more quickly

High potential for increased flows exist from the southwest facing aspect adjacent to RiverRoaring

from its mouth up to the withjunction McBee Creek Although the channel is very stable with small

boulder cobble and bedrock bottoms and banks does exist ofpotential augmenting flows through

extensive harvest of this southwest facing slope

Peak flows within lower CreekAugusta may have increased due to roading and harvest The ARP
value for the lower Augusta and Loon Creek subwatersheds is 73% and the roading density is 3.75

mi/sq.mi Many of the harvest units and roads within the lower Augusta subwatershed are

located within the area that has high potential contribution to rain-on-snow events

Starr Creek subwatershed and Hardy Creek subwatershed have moderate ARP values of 79% and

81% Bothrespectively have high roading densities at 3.13 miles mile forper square Starr and 4.62

miles mileper square for Hardy Management activities on the south facing slope within Starr

Creek subwatershed roadincluding building and harvest occur within areas of high potential

rain-on-snow contribu ban The location of harvest units coupled with the high road density may
have caused increased flows within the Starr Creek channel The west and northwest facing slopes

within Hardy Creek subwatershed are the areas of high rain-on-snow and contain roadspotential

and harvest units Increased peak flows within the Hardy Creek subwatershed are suspected due

to the roadhigh density and are of
particular concern due to the nature of the channel banks and

the channel condition Thepoor earthflow on the north side of the channel impinges on the channel

making the channel tovery susceptible massive bank failures resulting from high flows

The Penny/Ridge subwatershed has an ARP value of 72% and road of 4.87density mi/sq.mi the

highest road density in the South Fork watershed Due to the deep soils and moreeasterly aspects

the subwatershed does not have high for contribution topotential rain-on-snow peak flow events

However the same argument outlined in the RiverRoaring subwatershed discussion concerning

roads in theapplies Penny/Ridge subwatershed Road density was not factor in thedetermining

relative contribution of the watershed for contributionpotential to peak flow events but the high
road density may increase the rate at which available melt water is routed to the channeL Therefore

it is thatpossible peak flows mayhave increased within Penny Creek and Ridge Creek due to rapid

of melt-waterrouting Penny Creek and Ridge Creek are very susceptible to streamsidelarge bank

failures because of their location within an old landflow Good amounts of LWD have helped to

keep them in relatively good condition but flow eventshigh can easily trigger bank failures The

result is mass wasting and sedimentation of the channel as has been observed near the mouth of

CreekPenny
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the
Deathball AR butsubwatershed value ofhas high 83% road density is relatively high with

of melt-water from the roads to the stream
3.81 mi./sq.mi Potential exists for rapid routing

flows However all the road miles are located
peak nearly down on the

channel increasedcausing

flatnear the South Fork McKenzie River channel where of melt-water and increased
interception

melt-water from that small of an
rates would not occur Even so an increase in resulting

routing

area would not cause measurable increase in flows within the South Fork McKenzie Riverpeak

subwatershed AR value of 83% the road density is 3.81hasthe Grasshopper highAlthough
valuemi/sq.mi that could be in

potentially contributing to higher peak discharges Grasshopper

Creek Some also within areas determined to be potentialof the roads and harvest units lay high

contributors to peak rain-on-snow events

Summer Base Flows

in streamfiow within the South Fork watershed during summer months
Potential for reduction

was not considered an issue The ofquantity surface flow is for with
generally adequate aquatic life

flow and in the mouth of Starr Creek In factsubsurface occurring very rarely only many studies in

the past have indicated that stream flows increase theduring summer months timberfollowing

and soil moisture levels et aL 1979
harvest as result of reduced evapotranspiration greater Harr

Kiock and Lopushinsky 1980 Cheng 1989 Bartos 1989 and Keppeler and Ziemer 1990

Increases in summer streamfiows were also documented in the ForestH.J Andrews Experimental

near Blue River Oregon Rothacher 1971 However in the Bull Run Watershed
study Portland

OR of reduced 198Zhas documented decrease in streamfiow as result fog drip Harr

1985 same the effect of decreased streamfiowInIngwersen this study is apparent only during

early summer and the reduction in fog drip recovers or harvestyears following

South Fork watershed to summer base flow threeTo relative contribution of thedetermine the

factors were considered

snow accumulation

seasonal snow-melt rate and

groundwater storage

The same snow accumulation and groundwater storage maps used for thedeveloping

rain-on-snow potential map were used in thedetermining contributing zones to summer base

which into thethe lateelevations summer months wereflows Snowpacks at higher persist

flowsconsidered be the source for summer base Melt rates for the
to summer months are driven

low elevations the earliest to
by non-event weather where southeast-southwest at areaspects

melt and more will experience later snow melt
Increasingly higher elevations northerly aspects

Combining the snow accumulation map snow-melt rate map and groundwater storage map
of

map entitled Estimated Contribution to Summer Base Flow Figure 45 Areas high
yielded

snow accumulation low snow-melt rate and high resultedgroundwater storage in areas within

the watershed with high to contribute to summer base flow With diminishing snow
potential

accumulation and andgroundwater storage increasingly higher snow-melt rates the area within

the watershed potentially contributing to summer base flow decreased theNaturally high
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elevation areas with northerly aspects in the Riverespecially Roaring and Elk Creek

subwatersheds and Mink Lake Basin are contributorshigh to summer base flows Other high
contributors are located the basinthroughout at the elevationshigher and northerly aspects

in the wilderness areaparticularly and the headwaters of Augusta Loon Hardy and Penny
subwatersheds At moderate elevations deeper soils with thecoupled northerly aspects in

earthflow group Boone/Hardy group are potentially high contributors to summer low flows

Another contributor
potential high to summer base flows is on the flat but northslightly facing

ground in the Deathball subwatershed The deep soils within this area provides good groundwater
for contribution tostorage summer flows

117



Estimated Contribution to Summer Base Flows
South Fork McKenzie River

South Fork Boundary

Major Streams

Contribution

LOW
MODERATE

.HIGH

fr
4fr

__5__

_5

Sf

1gure 37



Water StreamQuality Temperature

Stream datatemperature on the South Fork McKenzie River is available at the gaging station above

the reservoir from water andyear 19584987 below the reservoir from with several1947-present

of records withinyears missing that period Water standardsquality established by the state and

published by the ofOregon Department Environmental thatQuality require for stream temperature

in the Willamette Basin no measurable increases shall be allowed outside of the assigned mixing

zone as measured relative to control point immediately upstream from discharge when stream

are 58 Fahrenheit or greater or more thantemperatures 0.5 increase due to single-source

discharge when receiving water temperatures are 57.5 or less or morethan 2F increase due to

all soutxes combined when stream temperatures are 56F or less except for limitedspecifically

duration activities which may be authorized by DEQ.. Dept of Environmental Quality 1992

Since no measurable increases are allowed when stream aretemperatures 58F or thegreater

number of days that stream exceededtemperature 58F was plotted Figure 46 Data used for the

was collected by the USGS from the station above theplot gaging dam Note that for above the

dam the temperature was exceeded for eleven of the 14 for which data availableyears was Where
dataonly partial was available for stream temperature no average was calculated Another way to

look at stream is to view the oftemperature number consecutive days on an annual basis that

stream exceedstemperature 58F Figure 47 This thefigure displays number of consecutive

thatdays stream exceededtemperatures 58F for given Theyear size of each block within

column the number of consecutive exceededrepresents days temperatures 58 prior to cooling

trend large block within column means there were several consecutive days that

temperatures were high The number of thatdays warm stream temperatures are sustained day
after day can determine thehelp stress put on aquatic organisms One day of 60 degree water

temperature is not as detrimental as five or six days in row Note that 1967although has many
total days that exceedtemperatures 58 the number of consecutive days that these

temperatures were sustained is relatively low compared to other withyears high total number of

consecutive days
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Number of Days Stream Temperature Exceeds 58 deg
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Number of Consecutive Days Stream Temperature

Exceeds 58 Deg

South Fork Mckenzie RiverAbove Cougar Reservoir
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To the streamhelp explain in excess oftemperatures 58F comparisons were made between

average maximum stream andtemperature average minimum discharge for July and August

Figure 40 Although low stream discharge is factor to thecontributing higher stream

such as in 1977temperatures and 1981 discharge is not the only variable explaining higher or lower

stream temperatures Other environmental factors such as cool or cloudy weather would contribute

to stream temperatures

Average Maximum Stream Temperature and

Average Minimum Discharge for July and August
South Fork Mckenzie River Above Cougar Reservoir
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Figure 40

41 theFigure displays average maximum stream temperature for July and August and average
maximum air temperature for June July and August 1959 data was used as control period with

discharge and air temperature values in an average range and average maximum stream

temperatures approximately 56.3 13.5 Celsius valuesDischarge for 19591967 and 1970 are

all theapproximately same value However air valuestemperature are for bothhigher 1967 and
1970 as compared with the value for 1959 Thus higher air temperatures in 1967 and 1971 may at

least inpart theexplain streamhigher Intemperatures 1977 air temperature was equivalent to

values in 1959 however in 1977discharge is the lowest for the of recordperiod The driving factor

for the high values of stream temperature in 1977 is theprobably low flow values
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Average Maximum Stream Temperature and

Average Maximum Afr Temperature

South Fork Mckenzie River Above Cougar Reservofr
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41Figure

The values for stream in 1981 cantemperature only be explained by variables other than

factors of stream and air Comparison of 1959 valuesenvironmental to 1981discharge temperature

values could not be made as and air 1981discharge temperature in was lower than in 1959

However comparison of the 1981 values to the more recent 1987
years particularly values indicate

that stream in 1981 are high for the flowgiven and airtemperatures temperature Although

values are the same in 1981 and 1987 and evendischarge approximately though air temperatures

are lower in 1981 than in 1987 stream temperatures are higher in 1981 than in 1987 Since harvest

activities were of contributed to theat in the areaspeak 197Ys it is probable that harvest riparian

stream the 198Ys The good news is that the trend for increased stream
high temperatures in early

was the late 19Ys stream buffers left on harvest unitstemperatures declining into Additionally

in thebeginning xnid-198CYs should ensure continued decline in stream thathigh temperatures

result from timber harvest
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The number of days for which stream temperatures were in excess of 50 Figure 42 is displayed

to determine how suitable the main South Fork above the reservoirimmediately is to builtrout

are 50-54 inmigration Required temperatures for migration July-September and some years

there to be when exceed 50F for significant number ofappear periods temperatures days

andS rearing even colder temperatures Spawning September-October 38-50pawning require

and year round 38-48rearing USFWS 1994

Number of Days Stream Temperature

Exceeds 50 Deg

South Fork McKenzie River Above Cougar Reservoir
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To locate sources of cold water from South Fork tributaries maximum-minimum thermometers

were placed in twenty locations within the watershed The thermometers were set into the streams

on and read on weekly basis for four weeks Table 12 shows the of values of theAugust range

maximum and minimum values for the four week period ending August 31 1994

As the coldsuspected sources are grouped in the watershed andupper are fed by the snowmelt

waters Snowmelt is filtered through terracesglacial and outwash and younger volcanic rock

These streams indude RiverRoaring and its tributary McBee Creelg the upper mainstem of the

South Fork above Elk Creelc and Elk Creek itself The low of Elk Creek aretemperatures surprising

due to the extensive harvest within the lower two miles of the stream andriparian its high exposure
to solar radiation It is probable that the stream of Elktemperatures Creek would be even cooler

with regrowth of the stream andcanopy that the temperatures may be more akin to those found in

Roaring River
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Range of Maximum Minimum Stream Temperatures

Aug 31 1994for South Fork Tributaries Deg Aug

Basalt Boone Ridge______Rush ________
51-58 54-61

53-63 52-56

Cr Unnamed TnbFlrdy Starr Augusta
52-5649-59 55-56 50-61

McBee Roaring R.above McBeeRoanng R.lmouthl Roaring below McBee
39-4541-45 39-45 40-43

RebelElk South Fork Cascadeabv Elk
51-5544-54 42-49 50-53

French Pete __L___....S
50-5651-59 52-55 55-56

Table 12

theThe warmest sidestreams were grouped on the west of watershed those watersheds facing east

or northeast Those streams include Rush Creelc Ridge Creelg and Creek Rush CreekAugusta

are high due totemperatures very exposed stream channels caused by natural and management

removal of due to harvest Thisinduced debris as welltorrents as direct riparian vegetation is

which ofobserved within Basalt Creelçby is also located on the west side
supported temperatures

hasthe watershed has intact andvegetation relatively low stream temperatures Ridge
riparian

Creek and likely Penny Creek of harvest ofhas stream as resultprobably high temperatures

approximately 1/3 of the the
riparian vegetation along channel and narrow stream buffers where

was left Creek is warm due to of the channelaggradation
riparian vegetation Augusta relatively

and removal of the lower sections of the stream.
riparian vegetation along

did not haveThe streams follow theremaining dosely warmer streams Interestingly Hardy Creek

as warm temperatures as the extent of channel and
expected considering aggradation riparian

harvest 58% French Pete stream temperatures were in the same as Creek and
range Hardy yet

due
has no management histoiy Warm in French Pete are to the

temperatures probablysignificant

the
aspect west facing as well of the stream due to debrisas torrents triggered byopening canopy

1964 flood It was postulated that the smaller north tributariesfacing may coolerprovide water

north the norththan the south However an unnamed facing tributary drainingfacing tributaries

of Mountain warmer than Cascade Creek which
side Chucksney proved is south facing The un

monthsnamed was one of the few north facing streams which flowed theduring summer
tributary
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the creek flowedUnfortunately through approximately one third of mile of harvest units

of theimmediately thermometer locationupstream

Water Quality Sediment Contributions to the Mainstem

Relative rates of sediment introduced from tributaries into the South Fork McKenzie River were
estimated for andpre- post- management time periods Major tributaries were ranked as high
moderate or low contributors of sediment relative to each other This was based on fire history

channelhillslope processes landtype andtype current channel condition Pre-management is

from the 1800s to about 1950 and witnessed several fires and floods Figure 43 shows the relative

sediment rate foryield pre-management conditions Several fires within the wilderness area and

the Starr and Loon subwatersheds with thecoupled steep terrain probably pumped lot of

sediment into the East Forlc Walker French Pete Rebel Starr and Loon channels Fires within the

River area causedRoaring only moderate amounts of sediment input into the RiverRoaring
channel due to its stable flat terrain in the headwatersupper However Roaring Rivers tributary
Moss Creelc was contributorhigh due to its relatively steep unstable terrain The Augusta Creek

area was moderate contributor while its tributary Loon Creek and the Starr Creek area was high
due to fires and relatively unstablesteep ground The Hardy Creek subwatershed was moderate

contributor mainly due to its unstable south while theslopes remaining streams in the stable

earthflow area Ridge Penny Rider Annie and Boone Creeks were low contributors Fires and

unstable ground Basalt Creek warranted high ofrating sediment contribution while natural

debris slides in Rush Creek caused some moderate ofinput sediment to the South Fork system

Cougar Creek was also low due to the stable nature of the subwatershed

Within the 40-50 the relative rates ofpast years sediment to theyield main channel changed for

various reasons 44 theFigure displays relative sediment ratesyield from major tributaries for the

post-management of 1950period to present Recovery from fire within many of the subwatersheds
reduced the relative contribution of sediment delivered to the main channel as compared with

pre-management rates Some of the channels that reduced their relative input from high to

moderate due to fire include the Eastrecovery Fork Walker French lete Rebel Moss Creek and

Basalt Creeks Roaring Rivs relative contribution also reduced from moderate to low due to

from fire The channels within therecovery stable earthflow landform have remained the same as

theduring pre-management era with low relative contribution of sediment The exception is

Hardy Creek whose relative sediment rate increasedyield from moderate to high due to

management Although the relative sediment ratesyield from Starr and Loon Creeks remained

high due to natural instability Augusta Creek and Grasshopper Creek rates increased from
moderate to high rates The increase in rates for the Augusta and Grasshopper subwatersheds is

due to increased sediment input as result of management activities The Rush Creek

subwatershed remained at moderate rates of sediment input due to natural instability while that of

Cougar Creek increased from low to moderate due to roading and harvest of the riparian area in the

early 1950s
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SOILS SUMMARY OF PROCESSES

environmentalRelating change to land use activities is one of the key of watershedgoals analysis

The for the involves the aerial and ofuplands determiningprocess type extent frequency intensity

watershed such mass movements fire and surface in ordererosion to
processes as compare

natural disturbance reg mes with disturbance underregimes managed conditions The objective is

to of the that disturbanceparts landscape are sensitive toidentify specific orprocesses critical to

beneficial uses Some sites than others This often resultsare more sensitive to change sensitivity

from the inherent properties and the ofecologic history particular area The Watershed Analysis

Guide indicates that the direct effects of landpast use activities on the uplands include altered soil

characteristics the removal or addition of nutrients and chemicals and Intopographic change

like manner the short termmajor impacts to soil productivity from harvest as discussed inactivity

the Willamette National Forest Final Environmental Impact Statement FEIS 1990 include

nutrient loss anddisplacement compaction instability

The following sections consider in qualitative way the effects of landprevious management

activities on the subwatersheds under discussion and their relation to natural rates of disturbance

in the the the evaluationsstudy area This section summarizes and from fieldexplains findings

full discussion of each area can be found in the SoilAppendix

Soil Displacement

occurs with three timber harvestseparate activities yarding slash treatment andDisplacement

road building and maintenance

In summary little or no evidence can be found to indicate that these two timber management
activities have resulted in detrimental soil or ofdisplacement off site soil movement any significant

degree for harvested unit in the area Willamette National Forestany analysis monitoring efforts

over number of have shown that off-site sediment movement from units whereyears consistently

and duff retention standards have beenappropriate suspension implemented has been very low

in relation to natural disturbance events such as wildfire Those conclusions
especially were again

reinforced with field observations for this investigation To be sure detrimental soil displacement

from tractor resulted inpiling likely many units on the Willaniette Forest in years past but that

has not been considered
activity an appropriate management aboutoption for decade Whether

tractor occurredinappropriate piling on the older units in this basin is now not thesepertinent

areas have long since vegetated over and completely stabilized Overland flow indicative of

butcompaction inpotentially resulting erosion was seldom noted in of theany field

reconnaissance on the more oldergently sloping plantations

337 miles of road the basin from doubleApproximately currently exist in They range lane

paved arterial FS RD 19 or Aufderheide Drive to grown over tracks that are difficult to walk along

Many miles of roads have been constructed on stable benches and flats but nwnerous sidecast

roads are also Road construction standards have varied over time andsegments present range

from overbuilt sidecast toextravaganzas narrow lanes laid lightly on the land ofDisplacement soil

from road construction and downslope from colluvialcreep processes probably are of the same

order of magnitude when considered in the same time frames and viewed over theapproximately
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entire study area When looking at theonly managed landscapes the same conclusion remains in

effecl for the subwatersheds ofexcept Grasshopper and Lower Augusta subwatersheds 13U and

13V respectively where roads continue to sedimentprovide to the streams at rates above more

natural mechanisms The following discussion looks at roads as long term features that reside on
the landscape It does not evaluate the concern of short term turbidity increases that result directly

from management induced activities Natural rates of sediment movement are more thanpervasive

On each mile ofgenerally suspected average stream receivesnaturally as much sediment each

as mileyear corresponding of new road construction would dump into it For this
project area

there are 258 miles of Classapproximately II and III streams This relates to about 337 miles of

road However when the 335 miles of Class channels are included in the total total stream miles

increase to 1593 or almost four fold increase over the perennial total The wilderness and non
harvest allocation stream miles are included in this discussion as all subwatersheds contain some
miles of road

This discussion would not be withoutcomplete calling attention to the ofconsequences older road

construction and some that is not so old Some road segments constructed from the 1940s

thethrough early 1980s were built without regard to sediment impacts to streams Roads were
located without consideration for steep sideslope slough situations excess excavation was sidecast

into streamdirectly channels little heed was given to long termmaintenance needs Some of these

situations have stabilized over time and some still
persist and produce higher than desirable levels

of off site sediment movement These are localized problems that require correction but the adverse

effects are associated with theusually only adjacent stream reaches

Sediment from timber management activity is not issue in thissignificant basin except as noted

Factorspreviously that sideboard these conclusions include the current standards and guidelines

REFER TO THE DISCUSSION NEAR THE END OF THIS REPORT FOR MORE INFORMATION
approved in the 1990 Willamette National Forest Land and Resource Management Plan as well as

the ConservationAquatic Strategy adopted in the Record of Decision for Management of Habitat for

Late- Successional and Old- Growth Forest Related Species Within the Range of the Northern

Spotted OwL Also issuesstability are considered separately

Subwatershed Cougar also contains Cougar Dam The construction of this facility is rivaled in

nature only by large scale slump/earth flow events and glaciations Cougar Dam and the

associated road construction around the lake as well as the effects of construction on such areas as

Strube Flats and the cliff faces will not be evaluated in this report At this point in lime it will be
viewed simply as feature that exists on the landscape and noted where appropriate

Soil Compaction

The indicatedanalysis that
existing compaction which resulted from unrestricted tractor yarding

and tractor piling is not considered cumulatively significant within the basin The more gently
oldersloping plantations throughout the basin were likely tractor yarded with only minimal

control on skid road anddensity mayhave been tractor alsopiled Considerable acreage

primarily in Subwatershed Green Ridge PSUB 13QJ supports sideslopes that are sufficiently gentle
to tractor log Although overland flow increasedindicating density and poor infiltration and
extensive skid road scars were not noted in many of the

existing plantations it is likely that

detrimental compaction exceeded the 20% StandardRegional level in many units in Green Ridge
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besubwatershed These notevents may have been or may cumulatively significant There is much

less evidence of cumulative effects in and Boone Rider subwatersheds TheHardy remaining

have that are too tosubwatersheds generally sideslopes steep tractor yard except for Subwatershed

Roaring PSUB 13J

has been most extensive theTractor harvest in Skookum area of Subwatershed Roanng PSUB 13fl

effects
Tractor roads numerous but thisfortunately site is ofthe least susceptible to adverse

are

notflow conditions symptomatic of excessive compaction areOverland common
compaction

Waterbars on theseand heavilylocated theonly most heavily used road
generally on segments

controlled most runoffused are numerous and well and havespaced effectively
spurs

subsoiling
Looking at the basin of concernsin total mitigation previous compaction through is not

that too and
at this late date closelyas most have existing regeneration is largeplantationslikely

spaced to subsoil without excessive root In
effectively pruning addition more recent management

based or curtailed tractor activities to
activities have resorted to non ground options severely

skid road
existing systems Also it is thatlikely compaction is to ameliorate as rootbeginning

reduce soil over the achievedand levels in the late
frost action begin to operate to densitygrowth

of the reused skid roads1970s subsoiling or obliteration has been
Finally planned for many

incorporated into the more recent timber sale contracts

Soil Nutrient Loss

Nutrient loss from harvest and slash treatment is not considered forsignificant subwatersheds in

Rider and
the South Forlc possibly for Hardy Green Ridge and Boone PSUBs 13P 13Q

except

13R Much of the watershed was bumt rebumt or underbumt in scalelarge fires that began

two hundredapproximately years ago In many theseareas fires consumed most of the above

matter and extensive acreage now exists that almostdisplays no down woodyground organic

tons after 75 The older limber harvest
debris or duff/litter layer to acre plantationsper years

removal to theof above nutrient matter similar natural fires Morecommensuratedisplay ground

recent timber harvest has retained
generally considerably more matter thanorganic was displayed

forest harvest has had little

by the stand implemented special productreplacement fires Finally as

effectappreciable on nutrient cycling

haveHardy Green Ridge and Boone Rider the concentrations andhighest tonage 100-300 tons of

reburnsabove This be due limited or underbunis
ground decomposing matterorganic may to

This conserved and later down
after stand 300.400 fire killfires woody

replacement years ago

debris

three subwatersheds with of
It needs to be out that the discussion involves total

pointed previous

thousand wide of conditions exist both manmade and natural andabout 14 acres generalrange

statements are tonecessary capture critical highlights From long term soil productivity

levels of carbon evidentcurrently on some sites maybe no more beneficial
standpoint high storage

than situations where carbon storage is in shorter supply However productivity can be viewed

from Onemany
habitat forthat has achieved more prominence recently is varietyvantage points

of ground dwelling amphibians and mollusks It seems that these
likely particular subwatersheds

PSUBs have considerable productive habitat for these creatures for the last
provided high quality

several hundred years at minimum
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Soil Instability

Several areas of critical highly dissected withsideslopes shallow often unstable soils can be found in

this study area These areas considerabledisplay natural debris chute type slope thatinstability

appears to be related to the stand replacement fires as well as flood events Fortunately for the

most harvestpart units have not been located in the most sensitive areas However several road

sidecast failures and in unit slope failures have occurred Field inventories indicate that road

sidecast failures in unit slope failures and natural failures have tended to occur at relatively

similar frequency intensity and magnitude over the last four hundred oryears so except for

Subwatersheds Hardy Lower Augusta and Grasshopper PSUBS 13P 13U and 13V Often

failures have materialdeposited in similar areas lower in the drainages where several failure

are evidentregimes Consequently it that naturalappears rates of slope instability are currently

maintained when the entire basin is taken into account

Several arereports available that suggest that roads and units significantly increase slope instability

In this area that situation is not thesimply case Reasons for this areapparent discrepancy as

follows Most includedpublished articles inventories from photos and they occurred within 10

to 15 after 100 stormyears year event Road construction standards have changed considerably

in the last 10 to 15 This includedyears investigation extensive field reconnaissance within the

timber Thirty of eventsyears are now available since the last 100 year storm event All these

factors together have lead to an under representation of natural failures and an over representation
of management induced debris chute failurestype at this time

Subwatersheds Hardy Grasshopper and possibly Lower Augusta display more incidences of

management induced slope failures than would seem appropriate under natural conditions at this

inpoint time theInterestingly problem is not so much one of increases in sediment as in

reduction of LWD Extensive slope failures are thepresent along entire western bank of Hardy
Creek below the 1980-225 road Most of thecrossing critical failure areas though not all occurred

where harvest removed old
stabilizing growth timber cover from adjacent stream sides This

situation coupled with considerable upland debris chute slope in harvestinstability areas has
resulted in extensive amounts of sediment to Hardy Creek without the accompanying structure

Where log jams are considerable floodpresent plain development is now In thisoccurring section

rockslarge and boulders also provide substantive amounts of stream structure

Fires and slope failures debris chutes and debris dams are what makes and sustains streams like

Hardy Augusta and Grasshopper Creeks Indeed with all the harvest
activity and all the

sedimenl both Augusta and Hardy Creek sustainable nativesupport trout populations and the

middle reaches of both drainages also contain discoveredrecently populations of the State sensitive

tailed frog These
species were located in the timbered sections of both creeks where log jams and

LWD are common

Timber management activities have increased slope instability in few subwatersheds This

problem can be rectified in the future with good unit placement harvestappropriate techniques

and suitable riparian reserve boundaries The major concern however is not the fear of slope

instability per se but the problems that result with sediment input and no associated LWD
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RIPARIAN VEGETATION

This discussion of coversriparian vegetation

DisturbanceRiparian

PlantRiparian Communities

Valley Segment Types

Seral ConditionsRiparian

Riparian Large Woody Debris LWD Potential

of wide of roles for terrestrial and wildlife habitat
Vegetation areasriparian plays range aquatic as

well as watershed ofprocesses controlling patterns sediment nufrient and wood routing

and banktemperature regulation stability As part of the ConservationAquatic Strategy ripanan

watershedsareas are envisioned as ensuring and within and between
spatial temporal connectivity

for and as well
aquatic riparian-dependent as corridors

species acting connectivity among

Late-Successional Reserves for terrestrial animals and plants Species in the South Fork McKenzie

which are intended to benefit from ReserveRiparian habitats include fish mollusks amphibians

vascular American marten red tree voles bats and northernlichens fungi bryophytes plants

spotted owls

of those communities found within theThis discussion coversriparian vegetation plant riparian

area This includes upland plant communities located on the valley bottom or lower slope positions

which contribute shade large wood or nutrients to the channel or which may interact with the

stream during high flows Many stands containriparian more old or large trees compared to

stands due favorable conditions andadjacent upland in part to growing topographic protection

from intense stand replacement fires Riparian vegetation also includes communities whose

habitats are most frequently found associated with streanisides lakesides or wetlands These

communities often contain tolerant of waterspecies flooding high tables and/or frequent

disturbance as well as successionalearly invade species which take advantage of freshly

UUiLU_i _I_2 ....
uii..es ivi eslizLLuiLI
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RIPARIAN DISThRBANCE

Condition of the is the result of the of three major of disturbance
riparian vegetation interplay types

fluvial flooding and channel reworking hulslope failures earthflows landslides and debris

flows and fire In small mountain streams of thetypical South Forlc hilislope processes largely

control the of the streams which in turnmorphology controls the behavior of acrossflooding

habitats Grant and Swanson 1994 in review Fire to fuels and
riparian responds topography

moisture Because the disturbance regimes affecting nparian areas differ from those standsaffecting

stands describeupsiope the of natural conditions characterizing adjacent upsiope may notrange

the of conditionsrange applicable to the riparian area ofStringers large trees often observed in

bottoms the idea that moist microsites and lessen
valley support landscape position ofintensity fires

in areas Factors streamripanan including order aspect slope valley shape precipitation and

lightning risk maydetermine whether seral classes in orstage/size riparian areas will be distinct

similar to stands While the that should result in treeadjacent hypothesis is fire patterns decreasing

with distance from the stream in some cases fluvial disturbance
age increasing yet may cause

near-stream stands to be smaller Agee 1988 suggests that mid-sized streams may show largest

tree from some fluvial disturbances whilesizes being protected also enjoying protection from many

fires

Research on streams in or near the McKenzie basin that of bottomsuggests response valley

to disturbance is related to size of stream and whether or not orvegetation burning cutting is

compounded by of mineral suchchurning soil as occurs with debris torrents A.McKee pers

comm. According to this scenario for first to third order streams stand replacement events

followed by debris flows or major soil exposure result in red alder invasionaggressive with

deciduous closurecanopy in less than decade In the herbsunderstory upland are forimportant

the first one to three until red alder
years being overtopped by After canopy closure there is

decreasesharp in herb and shrub cover theyet communities remain rich Coniferspecies

establishment is slow with red alder declining at 100 to 150 as theyears conifer itfinally overtops

Without debris flows or soil disturbance to seedprepare bed there are few invasives following

stand events Cn-site shrubreplacement and herb cover increases in the Coniferearly years

establishment is accelerated with closurecanopy at 20 to 30 associated with decreaseyears in

herb and shrub cover theapproximating upland pattern

Fourth order and larger streams show more complex to disturbance Where channelresponse

disturbance has been red alder willow or cottonwood establish Upland herbs andprominent

some upland shrubs also invade and the of
persist longer on streamside margins the deciduous

trees than smaller streams Red alder closurecounterparts canopy occurs at five to ten years
Conifer establishment is somewhat better on the streams due tolarger improved light conditions

with scattered individuals 50taking to 80 years to emerge from the red alder On similar streams

but with an absence of flooding which thechanges active channel shelf narrow band of invaders

red alder cottonwoods and/or willow become established Upland herbs are less prominent

Conifer becomes 25presence conspicuous to 30 after disturbanceyears

These patterns appear to be most common in the South Fork watershed in the western hemlock

series Transacts on elevationhigher silver fir series did not contain occurrences of silver fir with
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fir
either some the

red alder orbigleaf maple To silver
degree may be due to the location ofthis

zone within the watershed it is found the network lower orderalongmainly high in drainage

streams which are less to show extensive flood effects Silver fir series riparian sampling
likely

red less than half sites Disturbance
elsewhere on the WNF shows alder present on just sampled

alderseed or elevation limit
patterns may red aldefs distribution If red is not present

availability

after disturbance conifer re-establishment may proceed more withoutquickly competition from the

be basins and otherdeciduous topographicspecies Exceptions expectedaggressive may cirque

microsites where soils ordrainage frost may complicate response to disturbance

and
In the mountain hemlock sitka alder willow

series sampling no red alder was found though

to observed series
it Mountain alder was in the ecotone between the silver fir and

appeared replace

mountain hemlock series Succession in the riparian zone after disturbance for this series may not

the scenarios above and dominant factors such as snowfollow Community composition

accumulation and differ dramatically Also much of the mountain hemlock series in the
persistence

South Fork there streams with
lies noton the creeksplateau The are typical steep mountainhigh

watershed of
the fluvial and Effectssurfaces the lowerdominatingprocesses geomorphic

disturbance on riparian communities in this zone should be explored

Fast Condition of Riparian Vegetation

Fires road construction and land and can accelerate debris flow
cutting on some types flooding

on of fires and ofstandsoccurrence Conditions of will
riparian depend previous timing pulses

flows it is reasonable to thedebris speculate that extensive fires of the mid-1800s would have

many the withcreated standsopen inriparian drainage Further fires combined the 1861great

flood would have triggered debris flows in many first to third order streams during that period

with some the streams small
affecting larger By 1900 many areasriparian would have shown

mixed alder stands with the conifer about toconifer/red go into ofperiod rapid height growth

from the of 1800s fires and 1861 flood some redFor streams alder
larger recovering impacts

cottonwood or willow may have persisted near the active channel shelf but conifers would have

established and the1900 have the deciduous invadersby to dominateovertopped floodplains By

time of the flood in 1945 most of the stands would have lost remnants of the red
twenty-five year

aider and little evidence of these events would remain With fire fewsuppression fireslarge had

occurred in the South Fork since the early 1900s and hadlogging yet to have an appreciable impact

on most of the network stands
riparian Riparian in bottoms would be affected

valley directly only

closedon alluvial fans Disturbances would
active underfloodplains and nearly canopies

deciduous Conifers
discourage persistence on surfaces above floodplains would be available to

contribute and wood the stream However the 1964 flood roadshading nutrients tolarge by

and had more of the areas in of the watershed In those
logging opened riparian portionsbuilding

of the flood theareas mayhave resembled fire associated of the 1861 eventimpactsimpacts
theOverall of the 1964 mayhave been less than those watershed after 1861experienced in

impacts

Nevertheless it is thethat the stream network as whole now 30 years following 100-yearpossible

flood would similar to the South Fork area viewed in 190040 after the 1861 eventyearsappear
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Effects of Management

eviation from past patterns in the riparian due to management are tolikely be found in the

location size and structure of stands areas oftenpost-logging in riparian Early cutting units

crossed streams leaving logging debris in the area as wellriparian as some treesstanding live

Direct yarding impacts to the streams occurred before logging practices were changed to avoid the

stream courses Patterns often found in natural stands where the near stream stand could be

hardwood dominated while stands in or near the bottom often containedvalley larger remnant

conifers or old growth stringers were blockschanged to ofhaving conifer plantations which were

relatively homogenous across breaksgeomorphic areasContinuity along riparian was disrupted

Where buffers were theinstalled riparian/upland edge contrast was and microclimateexaggerated

amelioration diminished During the period when little large wood was left on the site structure of

the stands units Further in areas roads
riparian was simplified on cutting salvage riparian along

has removed current and near-term sources for standing dead and downed logs

RIPARJAN PLANT COMMUNI1ES

Riparian zones display wide ofvariety communities which result from highly variable patterns in

substrate soil developmenl moisture disturbanceavailability light availability and type intensity

and frequency theseClearly factors interact Distributions of broad ofcategories communities can

be related to their geomorphic Generalizations canposition be made about communities associated

with above thevalley slopes major slope break those from the breakslope down to the valley

bottom surfaces within the valley bottom often terraces orhigher alluvial fans floodplains

surfaces affected by annualfrequent flooding or high water and surfacesdepositional bouldei

cobble or gravel bars within the active channeL The discussionfollowing is drawn from

unmanaged ofportions streams not adjacent to clearcuts stream buffers or valley bottom roads It

describes in natural conditionsystems fairly in the South Fork influencedyet strongly in the active

bottom floods
valley by large 100 returnyear interval or ingreater 1964 and 1861

Communities on lower slope positions adjacent to the stream zone belong to upland plant

associations described in the Plant Association and Management Guide Willarnette National Forest

Hemstrom and others 1987 reflecting elevation north-southaspect latitudinal andgradients

topography associated withSpecies closely wet conditions are generally found in these positions

only where soil moisture is particularly high silver clube.g fir/devils or western hemlock/devils

club associations or where skunk cabbage indicates seeps or poor drainage

Fromthe major breakslope to the valley bottom communities similar to upland plant associations

are common with western hemlock yew westernpacific redcedar and vine maple in the western

hemlock series Specie cover may be influenced by the createdlarge canopy gap by the stream

Other surfaces which can show the same communities are terraces and old boulder island which

appear to have escaped major impact from the 100 flood ofyear 1964 These boulder islands are

coarse surfacesdepositional in the valley bottom adjacent to side channels overflow channels or

abandoned channels showing that the surfaces act to confine flow Alluvial fans may also support

these communities but were not broken out from other high surfaces during sampling
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Similar communities which include mature bigleaf maple and oxalis but not mature pacific yew also

occur on surfaces below slopebreaks and surfaces in bottomsvalley such as terraces and boulder

islands fans haspossibly including alluvial Maple been noted to preferentially occur on alluvial

fans and coarse textured surfaces in the riparian zone within the McKenzie basin A.McKee pers

comm.

Another above the channel andcommunity transitional to more Npijans occurs activetypes is

dominated by mature western hemlock with some pacific yew western redcedar and oval-leaved

mitella Some species common in the inriparian types begin to appear this community most

notably lady fern but also maidenhairincluding fern alpine circaea and dewey sedge

Red alder commonly invades surfaces after disturbance in theriparian South Fork McKenzie It is

marker of major flood or debris flow events and red alder are often used to date thestrong ages

events in Post-1964 red communitiesdrainage alder are mostly found on disturbedfrequently

low floodplains and barsdepositional

Mature alder communities often include Cooleys betony minefs lettuce streambank springbeauty

coltsfoot and maidenhair fern These are found on stream banks active andfloodplains on boulder

surfaces within the active channel Regenerating tree include redspecies alder bigleaf maple
western hemloclc western redcedar and minor amounts of pacific yew Douglas fir is seldom

present

Young alder is commonly found on cobble and boulder bars annual rockfloodplains cliffs and

lower banks Species this group include maidenhair fern miners lettuce coltsfoot western

redcedar regeneration and western hemlock but almostregeneration no conifer taller than 12 feet

Shrub dominated communities are often associated with bars within thedepositional active channel

These include redgenerally some alder regeneration Cooleys betony stink currant salmonberry

fireweed Menzies tolmiea miners lettuce and coltsfoot Regenerating conifer includespecies

western redcedar western hemlock and Douglas fir Mature red alder can be found on some sites

The lower reach of the mainstem South Fork below the dam severalsupports different communities

not commonly found on the lower order tributaries The lower reach willowprovides and

cottonwood types more common on wide of rivers Conifervalleys large communities on the

floodplains and terraces also include significant amounts of incense cedar and grand fir which are

not ofmajor components South Fork stands describedriparian These types are also intributary

Hawk and Zobel 1974

More detailed community studies on nearby riparian areas can be found in Campbell and Franklin

1978 for low order streams Hawk and Zobel examined stand and geomorphological succession

on the mainstem of the McKenzie Their study to the lower alluvialapplies valley segment type in

the South Fork McKenzie below Cougar Dam However control of high flows and sediment

movement since construction of the dam will furtherprevent fluvial influence
re-setting vegetation

on surfaces above the current flow fluctuations Communities below the dam may diverge in

development from historic orpattern from similar communities in less dam-affected of theparts

McKenzie mainstem
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While most of the communities describedbriefly above maybe expected to have been present in the

South Fork in the introduction of exotics has altered the of thepast composition riparian vegetation

to some degree Tabacchi and others In prep Wall lettuce is an example of species rapidly

in the watersheds area Some information drawn from areas cut beforeexpanding riparian riparian

1960 that red aldersuggests mayhave been less common after disturbance during some periods

than currently with proportionately more willow species Art McKee pers comm. Disturbance

within the McKenzie basin as whole
patterns may determine red alder seed within the

availability

drainage over time

Trends

With reserve widths contained in the amended Forestriparian Plan the riparian areas within the

watershed will increase dominance of conifer communities Unlogged sites will continue recovery

from the 1964 flood Alder stands initiated the 1945during or 1964 floods will until thepersist

middle of the next century when they will decline under the emerging dominant conifers Older

reset the 1861 floodfloodplains during will be old growth by that time Fire stands regenerated

after the fires the 1800sduring will become late seral or old growth favorable habitatallowing

conditions for late seral riparian dependent in those areasspecies Where haslogging removed both

valley bottom and oldadjacent stands recovery toward growth conditionsripanan will be delayed

for an extra hundred floodyears major would reset succession thealong floodplains affecting

least confined valley segments the most In the absence of large fires however the disturbance

would be evident only for century

VALLEY SEGMENT TYPES

The stream network was stratified by valley segment for oftype description andriparian vegetation

habitat within the watershed define of theValley segments portions network with similar

andmorphologies governing geomorphic processes Montgomery and Buffington 1993 and are

identified by valley bottom and sideslope geomorphic characteristics which remain relatively

over time scale relevant to land
persistent management planning Cupp 1989a The valley

segment types used in the South Fork are based on the system developed by Cupp Cupp 1989b

for the Gifford Pinchot National Forest and adopted as of the standardpart stream for thesurvey

Willamette National Forest WNF 1992 Valley segment types were available for several streams

within the South Fork Topographic maps and aerial photos were used to verify revise or assign

valley segments to the remainder of the perennial streams

Criteria for assignment of valley segment include streamtypes order valley sideslope gradient

channel gradient ratio of valley bottom width to active channel width and channelgeology
There are 14 associated withpattern valley segment streamstypes perennial in the watershed

rable 13 and Appendix Report FW from WNF Stream Survey Guide Some changes were

made to the forest wide system to better fit the area Processtypes found in Appendix While

stream usesurveys minimum 1000 foot lengths to delineate valley segment types some suchtypes

as alluvial fans had shorter delineatedlengths
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becausechosensegment types were for stratifying riparian vegetation they may integrate
Valley

effects of and fluvial which determine the subsfrate moisture andlight
hillslope processes

habitat Our that the types will
hypothesis is valley segmentdisturbance regimes controlling plant

of
show of communities and allow assessment

in the amount and presenttype riparianpatterns

broad distribution of habitat across the watershed major objective is to allow some
riparian

to
of the function of different reaches and/or subwatershed groups support

analysis biological

reserve delineation
riparian

the
Our

that criteria for delineation
in the segment classification is

assumption adopting valley type

to theand of are South Fork since the geology historyapplicableinterpretation processes generally

and environment are similar to the area in which it was
fairly developed Cupp 1989

between segment types fish and fish habitat
demonstrated relationships valley populations

data takenvariables Valley segment across the Forest has not been evaluated Untilformally

channel condition to valley
channel matrix can be and tested locally linking objectivesdeveloped

would besegment types inappropriate

South Fork Valley Segment Types

Percent of

Miles Perennial Network
Valley Segment Type

Alluviated mountain 11
valley

Cirque Ii
Highateau/IowgradIeflt

17
Incised till/cofluvium

9lacial

Meadowlwetlafldllake outlet

13Moderate slope bound valley

20
Steeply incised/moderate gradient

19
Steeply incised/steep gradient

24 10
U-shaped glacial trough

Valley wall tributary/moderate gradient

86 37
Valley wall tilbutary/steep gradient ________

10
Valley wall tributary/glacial

Perennial stream network only Does not include reservoir

Table 13

the watershedThe is reflected in the distribution of the valley segment acrosstypesgeologic history

lable 14 Major influenceglacial is in the high in
apparent proportion 13% U-shaped glacial

and The thedissectedtroughs cirques topography is reflected in steep gradient types steeply

and wall of the totaL
steep tributaries which make 45%up Valley

incised/steep gradient valley

theorder streams which account for 44% ofsecondwall tributaries andgenerally represent first

dendritic network

Confinementsummarizes data from segment types is the ratio of
Table 14 transects across valley

thewidth ratio of to bankfull
bankfull to riparianvalley floor widths width is vegetationriparian

widthand buffer is ratio of to interimthe reservewidth riparian vegetationpercent
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Vafley Segment Type Descriptions

Valley Segment Type Confinement Riparian Width Buffer

shaped glacial trough

Cirque

Alluviated mountain valley

Steeply incised moderate grad

Moderate slope bound valley Variable

Variable

Incised glacial till/colluvium

Steeply incised steep gradient

Class 4$ high plateau

Class 4$ flOfl high plateau Variable

Alluvial fan sampe

0- 50
Valley segment type 0-averages

2-3 50-300 5-20

300 20

Table 14

The following types were variable requiring more sampling and refinement for interpretation high

low wallplateau gradient tributariesvalley all gradients swampy reaches and outlets to

meadows lakes and wetlands

Grant and Swanson 1994 In review have also shown that unconfined reaches in two McKenzie

subbasin streams have wide channels more side channels and more old floodplains

Habitat within the 100 includes and alder whileyear floodplain typically herb shrub communities

conifer/riparian understory communities are on older and Mostfloodplains toeslopes floodplain

habitat can be expected to occur in U-shaped glacial troughs alluviated mountain alluvialvalleys

sections of steeply incised/moderate andgradient segments alluvial fans channelsSecondary are

in Inmoderately to confinedunlikely highly segments cirques riparian vegetation appears

associated with snow and soil moisture not withpatterns fluvial or hilislope processes controlling

in the lowerpatterns drainage network of steep mountain streams

Valley Segment Types Summary

It seems that most associated wildlife habitat willlikely riparian be associated with unconfined

valley segment types Ushaped glacial troughs alluviated mounta valleys

steeply-incised/moderate gradient swampy areas found in the gentle seepy areas of the landflows

in the Boone-Hardy andgroup some reaches of meadow/lake/wetland outlets wallValley

tributaries may play locally roles but this needsimportant more data Valley segments with

little habitat mile include incised
relatively riparian per steeply incised/steep gradient glacial

and moderately bound valleys Intermittent streamstill/colluviuni possibly slope Class 4s

need
especially more data to develop valley segment types to describe their apparent variability
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ofin amountshows wide variation gradient entrenchment and riparianField experience

oftenvegetation responding to subwatershed lower elevation intermittents often
groups Steep

zone have of coolhave though some areas in the silver fir pocketsno vascular riparian species

moist devils club communities The Mink and McFarland lake basins have few perennial streams

areherb and shrub communities These close tointermittents
yet even intermittents have distinctive

noted and others 1992 and maybelong to the
in thepalustrine patterns Tongass system Faustian

meadow/wetland/lake outlets or may need new valley segment

RIPARIAN SERAL CONDiTIONS

of wildlife habitat conditionsGeneral largeseral of the reserveriparian is an indicator riparianstage

and and of the reserve Current and
woody debris input potential dispersal connectivity system

is summarized in Table 15 Acres in earlyofhistoric seral condition the interim reservesriparian

current
mature late seral and non-forested conditions were calculated from the and historic

young

vegetation layers definitions can be found in Table 16

South Fork Riparian Sera Condition

Seral

Condition

Early

1900

1%
Current

Young 39 11

Mature 17 37

Late 36 38

Non-forested---------
Percent of ntenm Ripanan Reserves

all stream classes

-
Table 15

The standscondition echoes the results of the watershed-wide vegetation analysis The
riparian

the 1800s account for the high of the young class in 1900
after the fires in proportionregenerated

Those mature areas instands appear as currently Riparian now orearly young seral stages were

after late stands Pastof the 1900s successional and current seral stagecreatedlargely logging

distribution of the subwatershed groups are displayed in Figure 45

not
The scale of information on large woody evaluationdebris available from thisinput potential may

areabe since actual to streams is generally restricted to the immediately adjacent to
appropriate input

channel Therefore second examined finer scale data Thisthe analysis is presented following

45Figure
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RIPAIUAN LARGE WOODY DEBRIS LWD POTEI1AL

Valley segments were assigned high moderate or low potential for contributing large wood to the

stream Figure 46 The diameter class distribution of stands within one site tree distance of the creek was

of based on size thresholds in streamthe criterion Size classes for assignment high potential were

for the class in
surveys totaling large woody debris Remotely sensed data from Pacific Meridian

were into size classes ProcessResources regrouped see Appendix Report Ratings were developed

lowfrom calibration of eleven valley judged to be in high or condition. Allsegments valley segments in

thethe watershed were Class streams were included in for
rating

LWD source area analysisassigned

four subwatershed groups Augusta Deathball French Pete/Walker and Starr/Loon Figure 47 In

standsimportant source areasthese groups intermittents for wood For the other groups streamsideare

of theprovide larger proportion
LWD Figure 48

Note that segments differ in lengths and that will bebranching segment assigned single value
valley

This may affect results for some Class 4s

The Upper South Fork mainstem East Foric and French Pete/Walker show the ofhighest potential

LWD reflectsthe Lower South Forlc DeathbalL and Boone/Hardy rank the lowest Thiswhile largely

inthe harvest of the The lowhistory groups rating for LWD Lower South Fork may also be affected

the and in areas disturbed during dam construction
young stands inby revegetating floodplains

The results are similargenerally to the seral of the interim reserves Differencesstage analysis riparian

Stands the mature
may be seen most in French Pete/Walker and the East Fork in class

clearly

ago Many such stands are small toafter fires 80-200regenerated years predominantly medium

diameter 9-31 DBH too small to contribute sizablelogs enough to be counted as debrislarge in

stream surveys

The discrepancy between factorsthe two analyses may be due to several

remnant old growth individuals may not have been included in the seral analysis

were up in the remote sensing datayet picked

of oldstringers growth may have in thepersisted valley bottom but not been

from the stand and
distinguished adjacent

remotely sensed data may have exaggerated amount of large diameter trees in

riparian environments due to gappiness mixed hardwood/conifer conditions or

of water
presence

Ground from
truthing is needed to verify interpretations separating high moderate potential The

should be moderategiven low settledto confidence until such discrepancies are
analysis
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Low potential sites may contain significant amounts of large trees but are dominated by size classes

2V See LWD Potential Methods Report Process These areas may need 150-200 years to develop

ofhigh LWD unless containpotential they major components mature stands which can cross the size

threshold in the next century

segments classed as moderate may lack trees of becoming debrisValley currently capable large

However these stands are predominantly trees at least 2i DBH Such trees do contribute

to in-channel habitat in smaller
significantly particularly streams Further they should grow into the

high class within Rates of standpotential century input may currently be limiting due to dynamics

of those age classes Many mature stands have low mortality and may drop logs into the creek only

slowly Most recruitment into the channel may be associated with floods fire or mass movements

For those streams with stream further of the size class distribution reachsurveys analysis by would

allow identification of smaller sections of streams currently low in large wood which also have low

for recruitment of in-channel in the near-term Better resolution alsopotential large logs is possible

from developing ofcategories size classes which describe more structural conditions particularly for

the mature stands
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VEGETATION/WILDLIFFJWILDLIFE HABITAT

This section of the willanalysis present two areas of discussion Vegetation and Wildlife/Wildlife

Habitat The discussion contain four areas ofvegetation will be presented first and will broad

discussion

An overview of vegetation in the South Fork and of the stratifications useddescription

to analyse and thedisplay conditions

comparison of currentpast and conditions

discussion of the main theprocesses influencing vegetation conditions

Landscape trendspatterns/vegetation and

Unique vegetation

The wildlife discussion will be focused in four categories

General wildlife habitat and use discussion
species displayed by plant series

Habitat connectivity

of concernSpecies including Threatened Endangered and Sensitive as well asspecies

late sucesssional associated species

Big game

These categories were defined by the key outlinedquestions in Chapter They the areasrepresent

of concern within the South Fork and where the of
greatest greatest understanding processes can be

gained
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OVERVIEW OF VEGETATION

PLANT S1ES

Terrestrial theecosystems effects ofintegrate climate landform geology and soils and reflect these

in natural plant communities Plant series classifications are way of dividing forested ecosystems
into smaller systems based on the climax tree spedes on the site

The of foundrange plant series typically in the central Cascades are present in South Fork McKenzie
watershed Figure 49 They include

Douglas4ir series Pseudotsuga nwnziesii

Grand fir series Abies grandis

western hemlock series Tsuga heterophylla

Pacific silver fir series Abzes amabths and

mountain hemlock series mertensianaTsuga

Percentage of Plant Series Within the South Fork McKenzie

Watershed

U91
Noi4oret

1% 1%

Moctim h.mock

13%

W.tsn hemlock

43%

Pecillo ik..rIc

49Figure
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Plant Series

South Fork Boundary

Senes

Nonforest

Dougias4u
Western emlock

Pacific silver for

Mountain Hemlock

49a



For more of the environmentalcomplete description conditions classification system oflistings

andplants species plant association groups for each series refer to the Willamette National Forest

Plant Association and Management Guide Hemstrom and others 1987

Douglas-fir

The Douglas-fir series occurs on warm relatively dry sites at lower elevation on southerly

climax tree include incense cedar and fir butexposures Major species grand Douglas-fir generally

dominates both the andcanopy regeneration layers Common dry site indicator associatedspecies

with the Douglas-fir series are chinkapin madrone oceanspray poison oak dwarf Oregon grape

whipple vine and other grasses

The Douglas-fir series can be found thealong river terraces of the South Fork McKenzie the Delta

flats area and the southern ofaspects McLennon Mountain Sawtooth Ridge Yankee Mountain

and Rebel Rock ridgelines

Grand fir

The grand fir plant series maybe found in the transition areas between Douglas-fir and western

hemlock and in some case where the western hemlock transitions into the Pacific silver fir This

series is minor within watershedcomponent this The grand fir series most occursfrequently on

relatively dry and well-drainedsoutherly facing slopes excessively river terraces

include mixture of those from the theImportant species Douglas-fir series western hemlock

and the Pacific silver fir seriesseries

For the ofpurposes this theanalysis grand fir series will be grouped together with the Douglas-fir

series

Western hemlock

This plant series represents warm moist conditions The western hemlock series is the dominant

plant series within the watershed

indude western westernImportant species Douglas-fir hemlock redcedar bigleaf maple vine

maple dwarf Oregon grape salal rhododendron swordfern vanilla lea1 Oregon oxalis and

twinflower Small scattered pockets of western white pine and sugar pine also exist within this

The western hemlock series the of the theencompasses majority area along river from thedrainage

lower to the mid elevation Thisslopes series covers the area from below Cougar Dam in the Delta

and Cougar the Eastareas Fork up thealong western of theportion watershed from Rush Creek
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Creek
to Creek and around Elk

Augusta to lower River and the South Fork
Roaring upper

French Creelc and Rebel Creek areMcKenzie In the wilderness the of Walker Creelcarea majority

in the western hemlock series zone

Pacific Silver fir

The Pacific silver fir series dominates the upper-slopes between 3500 to 5000 feet elevation and

moist conditionsrepresents cool

westerninclude noble Pacific silverDouglas-fir fir fir mountain hemlock
Important species

dwarf huckleberries rhododendron coolwort
hemlock vinelodgepole pine maple Oregon grape

foamfiower false solomonseal queencup beadlily dogwood and Smallbunchberry beargrass

these elevations
clumps of Alaska cedar can be found in higheryellow

The Pacific silver fir zone can be found the north of thealong aspects upper slopes and major

which surround the watershed The ofPacific silver fir series covers the backside the
ridgelines

and Rebel RockMountain the wildernessthroughout along Sawtooth
ndgeline along CYLeary

and
ridges and around Yankee Lowder Olallie and Mountains thePyramid Along western

the Pacific silver fir zone covers Indian and ridges and
southern boundaries of the watershed Hiyu

the from
ridgeline Grasshopper to Chucksney Mountains This series transitions into the mountain

and River headwatershemlock series in the South Fork Elk Creek Roaringupper

Mountain hemlock

the moist condition above 4000 feet elevationThe mountain hemlock series occupies cold generally

nobleinclude mountain hemlock Pacific silver fir fir lodgepole and western
Important species

white pine Engelmann spruce rhododendron huckleberries beargrass princes pine and luzula

The mountain hemlock series cover most of the wilderness area on the High Cascade plateau which

around headwaters of River and the South Fork thethe from Skookum area and
wraps Roaring

McFarland Lakes through the Mink Lakes Basin and on up to Olallie Mountain
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VEGErATION CoMPosrnoN

The ofcomposition vegetation is defined by condition basedgroups on stand age and seral stages

Table 16 the conditionsdisplays assumptions used in defining vegetation These definitions and

condition will be used the discussion wildlifegroups througout on vegetation and

Vegetation Condition Group Definitions

Plant Series

Vegetation Douglas fir Pacific silver fir

Condition western hemlock mountain hemlock Seral Stages

Eariy 0- 10
yrs 0- 2oyrs Grass Shrub Seedling/Sapling

Young 11 80 yrs 21 100 yrs Sapling Pole Small trees

Mature 81 200 yrs 101 200 yrs Medium sized trees

Late 200 yrs 200 yrs Large trees and old growth

Non-Forest Water Meadows Rock outcrops

Table 16

SIRATrFIcATI0N AREAS

The watershed was stratified into five areas to summarize the ofcomposition the vegetation The

stratification is based on mixture of subwatershed plant series and management area boundaries

Table 17 50Figures and 51

Vegetation Stratification Areas

Stratification

Area names Watershed areas

Below Dam Cougar Delta fiats area

Lower Watershed Basalt Boone Penny Hardy Cks

Mid Wastershed Starr Loon Augusta Moss Cks

High Cascades Skookum area to Mink Lakes area

Wilderness East Fork Walker French Pete Rebel Cks

Table 17
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FAST AND CURRENT CONDITIONS

The historic for the South Fork McKenzie watershed
vegetation analysis was reconstructed for the

chosen the of1900 50 The 1900 was asyear Figure year year comparison because it can be

reconstructed from of stands
ages existing and it is to extensiveprior landscape pattern

alteration by logging It is also recognized that to the native the
prior 1900 Americans and

Euro-Americans settlers the naturalpossible disrupted fire regimes thus influencing the

and of the nativepatterns landscape in this area Fires started
composition by Americans and early

settlers are considered to be of the nathral conditions for the 1900
part given year

The 1900 historic vegetation was reconstructed theby currentreclassifying vegetation polygons

based matureon their Forage example 150 old forestedyear polygon in condition today would

have been in 56 old conditionyear young in 1900

The current conditions were based on the vegetation as it exists in 1994 Figure 51
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COMPAJSON OF FAST AND CURREWT VEGETATION C0NDm0Ns

the of current conditionsOverall composition vegetation is about the same as conditionsvegetation

in the period around 1900 Table 18 The major shifts have occurred in the young and mature

conditions The reflect thevegetation changes growth of stands from the young to mature and the

mature to the late seral conditions of the inlarge proportion watershed which is mostly

Wilderness was comprised of young and mature stand conditions in 1900 These stands have now

grown into the mature and late seral condition and makevegetation up about 77% of the

watershed

Harvest activities have had minor influence in the overall of thecomposition vegetation in the

watershed The and stand conditions theearly whichyoung exist today are predominantly result

harvest activities

By at the stratifications of the watershed the location oflooking changes to the vegetation

conditions becomes more apparent Fable 19 The area below the dam in Cougar Creek and

Delta flats and the area of the lower watershed ranging from Basalt to Hardy Creeks show the

changes from late seral condition tolargest early and young stand conditions This reflects the

concentration of harvesthighest activities The midwatershed area ranging from Starr to Moss

Creelc shows mixture of changes from harvest activity and growth of the stands In 1900 about

one third of the area was in young stand conditions as result of wildfires These stands have

grown into mature stands In thetoday lower area of Augusta Creelc harvest activities are the

cause in the shifts from late seral to standprinciple early and young conditions The High Cascade

and Wilderness areas show that past young and mature stand conditions have grown into thdays

mature and late seral conditions The Skookum and East Fork areas were included in the

stratifications of the Cascade and WildernessHigh areas respectively relative small percentage

of these areas have been influenced by harvest activities
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Comparison of Watershed Past 1900
and Current Vegetation Conditions

Vegetation Past Current

Conditions Acres Acres

Early 1650 1% 7300 5%

Young 58115 42% 15375 11%

Mature 23732 17% 54500 39%

Late 48230 35% 52848 38%

Non-forest 7393 5% 9093 7%

Table 18

Comparison of Past and Current

Vegetation Condition by Areas

Area Veg Condition Past Current

Below Dam Non-forest 2% 7%
_____

Ey
Young

0%
30%

8%

35%
______

Mature 1% 27%

_____Late 66% 24%
_____

Lower Watershed Non-forest 3% 7%

Early 0% 9%

Young 9% 43%

Mature 1%

Late 88% 34%

Mid Watershed Non-forest 4% 4%

Early 0% 12%

Young 37% 13%

Mature 14% 29%

Late 45% 42%

0%

Young 37% 0%

Mature 53% 37%

Late 6% 57%

Wilderness Non-forest 7% 9%

Early 3% 3%

Young 56%
_____

Mature 7% 55%

Late 27%

Table 19
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andComparing ConditionsAnalysis FastSpatial Current Vegetation

Spatial statistics for the past and current conditionsvegetation were calculated using FRAGSTATS

software McGarigal and Marks 1993 Tables 20 and 21 52Figures and 53

Table 20 and Table 21 the showdisplay statistics and 52 and 53 the
spatial Figures patch size

for eachhistograms landscape

Comparisonof Past and Present Landscape Statistics

Landscape Statistics Past Current

Mean Patch Size 138 ac 95 ac

Number of Patches 1021 1482

Patch Size Coefficient of Variation 1086 1282

Total Edge 6121021 ft 8249620 ft

Edge Density 44 ft/ac 59 ft/ac

Total Core Area 90915 ac 75148 ac

Number of Core Areas 571 1066

Total Core Area Index 65% 54%

Contagion Index 56% 51%

interspersion/Juxtaposition Index 62% 73%

Table 20
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Comparison of Past Currrent

Condition StatisticsVegetation by Area

Below Dam Past Current

Early Young Mature Late Early Young Mature Late

__________________
Mean Patch Sizeac 77 28 195 60 78 32

Numberof Patches
24 12 15

Total Core Areasac 353 963 12 327 264 151

Number of Core Areas 11 10 19 13 lB

Lower Watershed Past Current

Early Young Mature Late Early Young Mature Late

__________________
Mean Pa..1j.2_
Number of Patches 25

_.iLi_ _i1__.iL_..J.L_.....J.Q
51 26 28 43

Total Core Areasac 212 20 4815 111 16 179 846

Number of Core Areas 21 37 33 20 73

Mid Watershed Past Current

Early Young Mature Late Early Yoàng Mature Late

_________________
Mean Patch Sizeac 101 114 187 10 28 48 99

Number of Patches 41 14 27 137 52 67 48

Total Core Areasac 2287 1090 3278 275 569 1383 2510

Number of Core Areas 71 14 47 110 66 86 80

High Cascade Past Current

Early Young Mature Late Early Young Mature Late

__________________
Mean Patch Sizeac 22 187 616 218 194 739

Number of Patches

Total Core Areasac

23

2911

10

4757 452

36 22

35028434982
Number of Core Areas 35 19 12 42 17

Wilderness Past Current

Early Young Mature Late Young Mature Late
Early

Mean Patch Sizeac 91 369 119 94 31 358 106

Number of

Total Core

Patches

Areasa 299

37

9283

14

003

70

37
77 38 37 67

_J_.....Q
NumberofCOreAreaS 14 113 28 132 31 51 136 167_____

Table 21
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Discussion of spatial analysis

The statistics for featureslandscape generally correspond to the same trends discussed in the
spatial

composition of conditionsvegetation

At the watershed level

The decrease in mean patch sizes and increase in number of patches begins to quantify some of the

habitat and of the current landscape mean
heterogeneity Fable 20 Relative to patch

fragmentation

of shows sizes are more variable in the current
variation landscape

size patch size coefficient patch

of the current
Increases in total edge and edge densities also illustrate spatial heterogeneity

landscape

and increases in number of core areasReductions in total core area correspond to more patchy

of conditionsarrangement in the current landscape According to total core area index
vegetation

conditions early mid mature
65% of the was interior habitat for all vegetationpast landscape

trendand and the balance of 35% was in edge habitat Current conditions towards less
late

54%
conditioninterior and more 46% Nedge habitathabitat

Contagion measures both the of units of different patchpatch type interspersion i.e intermixing

types as well as patch dispersion i.e the distribution ofspatial patch types The value ofhigher

whereas lower value
indicates withlandscape larger contiguous patches contagioncontagion

generally characterizes with smaller andlandscapes dispersed patches

The indexdifferences in the verifies that the current landscape has
interspersion/juxtaposition

of available
greater interspersion patches

At the patch type level conditionvegetation

There is decrease in patch sizes and an increase in of both thefrequency early and young
theseconditions within the watershed 52Figures and 53 Again thegraphs quantify

vegetation

fromchanges occurring fragmentation

The area below the dam thethe Creek and DeltaCougar flats area and area of the lower

decreaseswatershed from Basalt to Hardy Creek show in sizes and
significant mean patch

ranging

total core areas for late seral conditions Fable 21 The corresponding affect is shown in the

number stand conditions Again these areas are where the
increase of of most of the

patches early

harvest activities have occurred in the watershed

shows the of stands to mature stands andThe Cascade and Wilderness areas trendingHigh young

Young mean size and number of decreasemature to late seral conditions stand patch patches The

mature and late seral conditions show ofincreases in mean patch size number patches and total

core area
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NATURAL RANGE OF VARIARILnY

The Regional Ecosystem Assessment Project REAP used an approach developed by the Northern

of the Forest Service entitledRegion Sustaining Ecological Systems This approach recognizes that

of elements and and that each functions within ofecosystems are made up processes range

natural variability The main principle underlying this approach suggests that when an element or

outside this that element and those it not be
process is pushed range depending upon may
sustained naturally

The assessment was designed to first or coarse ifiter ofgain approximationt analysis

of northwest National Forests Many assumptions and limitations areecological sustainabilty

inherent in the assessment However the and trends are valuableapparent patterns to land

managers

The historic of naturalrange variability was reconstructed for time 16004850 Theperiod during

information used to the historic of naturaldevelop range forvariability early and late seral

conditions came from three fire studies done on the Blue River District of the Willarnettehistory

National Forest Morrison and Swanson 1990 Teensnia 1987 and Connelly and Kertis 1992 and on

one fire thestudy in Mt Jefferson Wilderness Deschutes National Forest Simon 1991 The Mt
was used for information in theJefferson study mountain hemlock series

The REAP stratified the seral conditions into different dasses forprocess slightly age early and

VEG wasyoung conditions for each series see Appendix Repor1 The mature condition not

theanalyzed during REAP process

The information below was derived from currenttaking vegetation back to 1900 Fable 22 The

current conditions indicate the conditionvegetation in 1994 from VEGIS data layers The natural

of 1600variability NRV indicate the percentages that existed between the and 1850range years

The young and mature conditions are withoutdisplayed their natural of For therange variability

ofpurposes this young conditionsanalysis and mature are displayed at least to show changes in

conditions between past 1900 and current 1994
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Naturai Range of VariabiHty NRV by Pant Series

Vegetation

Conditon Series Past Current NRV

Eatly Douglas-fir/Grand fir 0% 11% 3-30%

Western Hemlock 2% 5% 2-35%

Pacific Silver fir 1% 7% 3-35%

Mountain Hemlock 1% 2% 1-30%

Young Douglas-fir/Grand fir 25% 58%

Western Hemlock 43% 18%

Pacific Silver fir 49% 6%

Mountain Hemlock 38% 8%

Mature Douglas-fir/Grand fir 6% 25%

Western Hemlock 8% 42%

Pacific Silver fir 19% 46%

Mountain Hemlock 49% 32%

Late Douglas-fir/Grand fir 69% 6% 50-90%

Western Hemlock 47% 35% 35-85%

Pacific Silver fir 31% 41% 40-70%

Mountain Hemlock 11% 58% 2-25%

Table 22 Comparison of the Past 1900 and Current Conditions to NaturalVegetation Range of

for theVariability South Fork Watershed

Discussion of results of and currentpast comparison

Within all the thereseries have been increases in seralslight early percentages from the past 1900

to the current 1994 All series are within the lower third of the for naturalrange given variability

for seral conditionsearly The increases in seralearly are the result of harvestpercentages certainly

Some of the differences in comparing amounts of current seral conditions to naturalactivities early

ranges may be ofexplained by suppression wildfires within the last 94 years

The showyoung seral conditions decrease in for thepercentages except Douglas fir/grand fir

series The decrease in conditionsyoung seral reflects the andgrowth development of young

stands into mature stands within the last 94 Inyears 190042% of the watershed was in young
seral conditions as result of the occurrence of wildflreshigh in the late 180Ys

This trend is reflected in the increase of percentages in the mature seral condition All series except

the mountain hemlock series show an increase in ofpercentage mature condition from past 1900

to current 1994 The decrease in mountain hemlock mature conditions reflects the of thesegrowth

stands into the late seral conditions

The late seral conditions show mixture of results The decrease in Douglas-fir/grand fir series

again is more result of the low percentage 1%of this series within the watershed The western
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hemlock series shows decrease in late seral conditions most likely due the concentration of

harvest activities within the series zone Late seral conditions are at the low end of the ofrange
natural for thevariability western hemlock series Pacific silver fir and mountain hemlock series

show increases in late seral conditions These increases may reflect the transition of mature stands

into the late seral condition and their locations predominantly concentrated in wilderness and no
harvest management areas Pacific silver fir series is at its low end of the range for late seral

conditions while the mountain hemlock is above the natural ofrange for late seralvariability

conditions

PROCESSES

VEGETATION DIS1URBANCE AND STJCESSION

Disturbance and succession are really two facets of single phenomena change Disturbances are

events that can result in radical change in vegetative characteristics within the landscape often in

shortvery time Disturbances can be described in terms of their type intensity frequency duration

and effect Fire wind insects and pathogens and landslides are the disturbance phenomena most
useful for naturalenvisioning landscape in thepatterns Western Cascades Diaz and Apostol 1992
General stand development are as follows standstages initiation stem exclusion understoiy

reinitiation and late successional climax old growth The stand initiation or early seral stage begins
after disturbance to the preexisting plant community During this seedsperiod present in the

seed bank and/or invaderpioneer species and regrowth from vegetative sprouts dominate the

area Conifer regeneration re-initiates the stand and shrubs and herbaceous species that were

present in the preexisting plant community are reestablishedusually in abundance The next stage
is stem exclusion As saplings grow into young pole stand dense canopy thedevelops limiting

sunlight available to intolerant shade species and preventing further During theregeneration

understory reirntiation period the stands mature and natural thinning of the conifers create

openings in the canopy Shade-tolerant trees shrubs herbaceous plants and cryptograms are

established in the understory Eventually large trees in the dieoverstory creating gaps younger
trees in the lower canopy layers are released and the stand develops an uneven-aged irregular

canopy characteristic of the late successional old-growth stage Oliver and Larson 1990
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Plant succession does not typically proceed in chronological uniformity It will vary depending on
the of disturbancetype and intensity soil composition macro and micrcenvironmental conditions

and the preexisting plant communities seral canstage occupy or overlap in various sequences
for an indefinite of timeperiod until site conditions initiate change

disturbancesVegetation will discuss

fire

ewind
insects and disease and

human influences to conditionvegetation

FmE

Fire has been an disturbanceimportant process in the western Cascade Mountains landscape Burke
1979 Teensma 1987 Morrison and Swanson Agee 1993 In temperate forest ecosystems fire

influences
species composition and distribution initiates succession controls the patterns and scale

of the vegetation mosaic and governs ecological processes by regulating fuel accumulations Fire is

also important in maintaining wildlife habitat reducing forest insects and diseases and influencing

ecosystem stability and diversity

Fires of varying intensities and diverse temporal and extentspatial have resulted in an extremely

complex mosaic of forest composition and stand structure Thisage ofcomplexity forest

and structure has createdcomposition of habitats fordiversity biological organisms

The maintenance of this rich biological diversity might be achieved by managing the forest

landscape more the ofclosely along natural disturbancepatterns The ofpatterns historical fire

occurrence and extent might be used as template for forest management Connelly and Kertis

1991

Periodic fire has been normal and recurring component of the South Fork McKenzie watershed
since the retreat of the last glacier The forests bothperiodically experience large and small

disturbances that destroy less than an acre to thousands of acres at time New forests regrow
succession ofthrough plant communities and forest structures

Many fires were probably ignited by lightning particularly along prominent ridgelines Fire spread

depends on host of climatic and fuel factors including fuel biomass and moisture content ambient
air temperature humidity wind direction and wind speed Fires may be localized small events that

follow contourstopographic related to ofparameters weather and fuels Conversely during
droughty conditions and extreme fire weather fires may be topographically independent
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The summaries are of thefollowing general descriptions fire regimes in the watershed rable 23 and

Figure 54 The fire regimes are based upon the Augusta Fire History Study Connelly and Kertis

Kertis and and the Cascade Crest1991 HeyerdahI unpublished ongoing Study Kertis Huff and

Martin unpublished Fire regimes were the watershedextrapolated throughout by applying

blockregimes to basedlandscape on similarities in classes standage structures aspects length of

slopes elevations and featurestopographic

Fire Regimes
Mean Fir

Regime Frequency

Infrequent

Infrequent to Intermediate

Intensity

High

Low-Mod

Size

Large

Small-Med

e Retur

Interval MFR
460 yrs

150-260 yrs

Intermediate

Intermediate to Infrequent

Mod-High

Low
Med-Large

Small-Med

182 yrs

100-340 yrs

Frequent to Intermediate

Frequent

Mod-High

Mod
Med-Large
Small-Med

180 yrs

65 yrs

Intermediate

Frequent-Intermediate

High

Low-Mod

Med-Large

Small-Med

107 yrs

56-118 yrs

Frequent

Frequent to Intermediate

High

Moderate

Med-Large

Small-Med

80 yrs

139 yrs

Frequency

Infrequent 300 year MFRI

Intermediate

Frequent

100-300 year MFRI

100 year MFRI

Intensity

Low 0-30% Mortality

Moderate 30-70% Mortality

High 70% Mortality

Size

Small 350 aCres

Medium 350 700 acres

Large 700 acres

Table 23
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Discussion of Fire Regimes

Fire Regime

This fire regime characterizes areas which have maintained old growth stands in the watershed

The last high burns occurred some 350-500 ago as indicated theintensity years by dominant age

structures of the stands theGenerally younger trees within this regime show wide range in ages

This wide may indicate the occurrence of periodic low to moderate
age range intensity underburns

inclusions of low to moderate intensity fire events that caused some small standpatch replacement

in restricted pockets and/or natural gap processes Low disturbanceintensity may play an

role oldimportant in maintaining an age Douglas-fir composition by removing shade tolerant and

fire sensitive western hemlodc Pacffic silver fir and western redcedar This fire regime generally

occurs in the western hemlock and Pacific silver fir series The long fire return interval supports

high levels of andsnags LWD in the classeshigher decay

It occurs on elevation headwatersnorth-facing high and cirque basins thealong South Fork

McKenzie river corridor and across most of the earthflows thegentle sloping along western portion

of the watershed

Fire Regime

This fire regime characterizes areas with stands ofpredominantly only one or two classes Theage
of the areas are composed of stands 100-200 old with themajority years remainder composed of the

400-500 class The fire events to have been size and mostly standyear age appear relatively large

Thereplacing fire events have created homogeneous stands of either all intermediate 100-200

years ages all old age or of intermediatecomposite and old Most of the old age stands are

located sidealong draws and creek bottoms There also is evidence of scattered lower intensity

underburris within this area with variable patch sizes This occurregime appears to on steep
dissected east facing slopes or drainages which are exposed to east winds funneling through the

watershed The regime occurs in the western hemlock series within themostly watershed Stand

structure snags and LWD would be low within the intermediate aged stand ranging up to

moderate levels in the old standsage

The Rush and Basalt Creek area across the reservoir from the East Fork drainage lower reaches of

RiverRoaring and Elk Creek and Loon and Starr Creek areas which are exposed to the upper South

Fork are examples of areas influenced ofdrainage by this type fire regime

Fire Regime

This fire regime areas within therepresents higher elevations ridgelines and High Cascade plateau

of the wilderness The predominant classes aroundage range 100150 and 200 years Older age
classes have remained in protected areas through successive fires The regime is characterize by

intermediate to events offrequent moderate to high intensity and medium to sizeslarge patch

Along the ridgelines lightning ignitions play an important role in the ecological butprocess fires

have been small in extentrelatively due to the nature of fuel packing abundance and moisture at

these sites On the High Cascade plateau scalelarge fire events have theprovided disturbance

in the younger aged stands Many of the elevationresulting high meadows and huckleberry fields
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theseoccur within this area The areas surrounding meadows and fields may have been influenced

herders to
sheep burning meadows in the late 180Ys and before then burnsby aboriginal prescribed

enhance berry productivity

This area encompasses most of the mountain hemlock series and some of the Pacific silver fir series

in the watershed Stand withsnags and LWD is in these elevationsstructure relatively low high

this of firetype regime

Indian and Hiyu Ridges the area thealong ridge from Grasshopper Mountain to Chucksney

Skookum Mink Lakes and the Olallie Mountain area are coveredMountain flats basin by this fire

regime

Fire Regime

This fire characterizes areas with mosaic of smallregime to medium sized stands of varying age

withclasses The stands are intermediatemostly and older age classes few dispersed younger age

This has created stands with the most within theclasses regime complex age composition

watershed Most of the stand on the northern are older than 150 withages aspects years many
than 200 of The olderage age compositions are lowertypically in elevation thealonggreater years

stream terraces The mosaic of age classes may have been caused by numerous firesspot It is

that fires across the from the south which havepossible spotted drainage aspect slopes higher fire

intensities and frequencies Fires could also have downhill from the ascrept ridgetop backing fires

with low underburns up to become in scattered locations
intensity flaring high mortality patches

The western have beenslopes grouped in with this fire regime even though the fire events have

been of sizes This contains of stands ofhigher intensities and somewhat larger area mosaic

younger age class with of intermediateinterspersed couple and older classes of theage Much

area is covered with younger age class established after the 1920 fire compared to age classes over

150 foundyears on the north aspects Again older classes are eitherage grouped in dense stands

the zones or scattered and in up the drawsalong riparian singly and the northwesternclumps along

of westernaspects lying ridges

Western hemlock and Pacific silver fir series are common on the northern and fromaspects range
hemlock the Stand andDouglas-fir grand fir to western on western aspects structure snags

LWD would be low to moderate on the western andaspects range into high levels on the northern

aspects

This regime occurs on north and western withfacing aspects highly dissected long slope lengths

The northwestern from
ridgelines running Chucksney Mountain Rebel Roclc Tipso Butte and

Sawtooth Ridge an4 which line the eastern side of the South Fork McKenzie watershed exhibit these

regime characteristics

Fire Regime

This fire regime events which have created ofrepresents frequent moderate intensity mosaic

medium to of intermediate classes The most dominant thanlarger patches age age is younger 200

withyears many trees less than 150 old Firesyear may have fromoriginated ridgetops with fire
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movement down and across slope New tree regeneration following fire events was probably very

slow on the southpredominant aspects warm and anddroughty thin rocky soils thealong upper
near the This could the ofslope ridgetop explain wide-span for cohortyears particular following

event It also that there
specific appears may have been recurrence of events as often as 20every

between 1800-1900 This may explain why thereyears is such mixed distribution of tree ages

across the watershed of the watershed hashigh percent been influenced by these events

Douglas-fir and grand fir series are common within this regime Stand structure snags and LWD
is low within this regime due to the naturerepeated and intensities of fire events

This regime occurs on long dissected south facing aspects The south Rebelfacing aspect along

Rock ridge and the south above French Peteslopes and Walker Creek and the East Fork

ofrepresents examples this regime

Discussion of Fire Disturbance

Most of the oldest trees within the watershed originated between 1450 and 1600 implyingthat

series of stand replacing fire events occurred during that time period Based upon tree regeneration

it that number of holicostic fires occurred theappears particularly during early I5CXYs and resulted

in the removal of the forest and of standsexisting regeneration new of trees across the watershed

Connelly and Kertis 1991

Overall there appears to be ofhigher frequency fire events 1800-1900 thanduring in of theany
last five centuries Fires between 1800-1830 and between 1860-1880 resulted in the ofmajority tree

regeneration in the watershed This elevatedapparent fire frequency may be partially accounted for

as common artifact of all fire studieshistory More recent fires progressively remove information

about less recent fire events as one moves backwards in time Some of the elevated occurrence of

fires in the 1800s may be attributed to culturalaboriginal changes and to the ofappearance settlers

in the area see section on Human Influences to Vegetation Conditions

The fire regimes exhibit withgreat variability some sites having been relatively fire-free for over 500

years to other sites which have experienced fire occurrences as often as every twenty years Fire

bothappears to have varied in timeseverity and space

WD
Wind as disturbance agent smallplays very role in the South Fork McKenzie watershed

Windthrowriskisbasedinpart on the of freesprobability being uprootedbywind asaresultof

insufficient soil depth soilinadequate strength to ofprovide anchoring tree roots or combination

of both of these factors Other disturbances which create contrasthigh edges between stands also

increase the risk to windthow The exposed wall of frees can be very susceptible to strong winds

Windthrow disturbance in the watershed is characterized as having frequent interval of low

in small sizesintensity patch

Windthrow commonly occurs on Indian and I-liyu Ridges which border the watershed on the west

These ridges have shallow rocky soils and are exposed to the predominate western flow of wind
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theinto the watershed Along the river terraces in Frissel severalCrossing area occurrences of

windthrow have resulted from saturated soils Other areas prone to windthrow in the watershed

are French Mountain ofStar Tiny and Creeks the windthrow has occurredAugusta majority

along high contrast ofedges clearcut harvest units

INSECTS AND DISEAS

Insects and decease also small role as disturbance The disturbance causedplay agents by these

are within standgenerally and are at small scale The diseases thefollowing insects and are

formation and thepredominant structure of forest stand in watershedorganisms influencing

theDouglas-fir beetle Dendroctonus pseudotsugae is primaiyinsect attacking Douglas-fir trees in the

watershed beetle areaspopulation increases are associated with of freshDouglas-fir strongly

blowdown or dead timberstanding Once Douglas-fir beetle populations have become elevated

infest and are destructive to live Douglas-fir frees often tothey highly green tending infest live frees

that have been weakened diseaseby drought or stress oftencompetition Douglas-fir beetle fly

many miles over the landscape to find ofpatches weakened or stressed frees to attack

Other key insects standinfluencing structure and indudecomposition mountain beetlepine

theDendroctonus pondederosae and fir engraver Scolytus ventralis

Mountain pine beetle infest stands which contain lodgepole pine and western white pine As stand

increases these stands become to mountain beetle attack Indensity susceptIble pine lodgepole

stands of thesignificant proportion frees can be killed during an outbreak Many of the western

white are infected with white blister rust Cronartium ribiala but the cause of deathpine pine for

dominant and codominant frees is attack by mountain beetle when standlarger pine density

reaches level at which frees are stressed due to competition fore resources

Like the theDouglas-fir beetle fir engraver beetle is very opportunistic attacking frees weakened by

stresses such as root diseases defoliating insects high stocking levels and drought The fir

engraver attacks and kills true firs of all sizes and seems to have its greatest effect in stands with

densitieshigh The fir engraver is commonly associated with root diseases it is not currently

factor within the watershedimportant

Root disease is factor that affects the and health of the forestsvegetative composition Laminated

root rot Phellinus weirü is the most prevalent root disease in the watershed Laminated root rot

affects stands ofcomprised primarily Douglas-fir and mountain hemlock The fungus is passed

from tree to tree the root Thus if root continuethrough systems rot pocket is initiated it will to

as as there are host available to infect These root rot were limitedgrow long trees pockets probably

by the occurrence of stand replacement fires which would have greatly reduced the sources ofonly

inoculum by burning some of the root Insystems addition if the fire was large by the time host

frees were established some of the root systems that had been infected may have become nonviable

sources of inoculuni

Two other root diseases annosus root rot Heterobasidion Annosum and Armillaria root rot

Armillaria are minor influences within the watershed Annosus root diseaseostoyae mostly affects
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the true firs grand Pacific silver and subalpine in the elevationshigher Armillaria root rot is

common conifer root rot in the Pacific Northwest Infection results in growth loss root and butt ro
uprooting and tree The

killing fungus survives and in oldgrows stumps or dead trees

are formed and therhizomorphs grow through soil to infect the roots of new hosts Disease centers

usually occur around infected stumps of the older trees The effects of Arniillaria infection are most

severe with trees that axe stressedalready by insect attack and/or drought conditions

Two in the watershed are red anddecay fungi prevalent ring rot Fomes pini brown cubical butt rot

Phaeolus schweinitziz

All of the disturbance each otheragents generally show an interaction between An example

to thisspecific watershed describe the of thehelps to complicated interactions and processes

disturbance agents

About 40% of the watershed consist of mature stands ranging from 80-200 years old Many of these

stands after the wildfires in the standsregenerated 1800s The are considered to be in the

development ofstage understory re-initiation in the successional timeline Natural thinning is

to create and gaps Shade tolerant trees shrubs and herbaceousbeginning openings plants are

in the Laminated
establishing understory root rot arepockets beginning to show up and assists in

the natural The wildfires whichthinning re-set these stands may have controlled and reduced the

root rots inoculum established in the root systems It may have taken 100-200 years for the root

to re-establish tosystems point where the root rots are beginning to re-establish The root rots

weaken the root systems making the trees tosusceptible blowdown Heavy rainfall with strong

winds begin to knock trees down within the root rot pocket Weakened trees standing dead and

blowdown theprovide an environment for of beetlespread Douglas-fir The beetles assist in killing

additional trees and expanding the gaps within the stands and thinning isolated weakened and

stressed trees The mortality from succession insects and diseases contributes to build up of

down woody material and and thussnags fuel loading on sites over time And thegiven right

circumstances the cyde may return to the disturbance of fire

HUMAN INFLUENcES 10 VEGETATION CONDITIONS

Through time the use of natural resources has changed as ofperceptions them have changed The

forests now tremendously valuable resource were once regarded as an impediment to travel and

was intentionally burned by early settlers Hucklebeny fields so important to native of thepeople

area were kept open by burning Today due to fire exclusion and the ofsuppression role fire and

its influence on successional pathways has changed These changes begin to describe an

environment once dominated by nature to one dominated by humankind

Native people historically applied fire to the landscape for of reasons thevariety including

management of game populations and foodsstaple plant Colville 1898 Boyd 1986 Game drives

were suspected to occur thealong main McKenzie River north of thejust watershed Teenmsa

1987 Ollalie Meadows and Indian Ridge was used for hunting and huckleberry picking by native

people from the Warm Indian ReservationsSpring until the 1920s Teensma 1987
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resultedtheoccurred mid-1800s
Shifts in use by native people during Many cultural changes

contracted fromthefollowing mass initial contact with European explorers
epidemics disease

probablythese native Burke 1979 Boyd 1986 Settlers began moving into the
among people

watershed around the 1850s Viewing the forests as barriers to settlement andtransportation

build and Most
early settlers used fire as tool to clear land roads improve grazing

progress
intentional herders to

forest fires resulted from unattended campfires and ignitions by sheep
likely

has been documented in most of the
resourcesforage Colville 1898 highSheep grazingimprove

elevation montane meadows within the watershed from 1890-1930 Appendix Reporl VEG

of historical travel routes used the native that were
The watershed includes portions by early people

McKenzieusedsubsequently early explorers and settlers The South Fork River corridor was
by

Pete
travel and trade route Other theroutes within the watershed include East Fork French

major
Mountain and the Rebel Rock

ridgeline ndgeline It is thatlikely
Creelc Hiyu Ridge Chucksney

these
fire was increased in areas to mutes through human activities Burke 1979

adjacentfrequency

of events dated between 100-200 ago seem to correspond to
The elevated occurrences fires years

these andplaces acti vibes

theThe 1800s was dominated by the conflict of interests in utilization conservation and
late

ofmanagement the forest resources Lumbermen and businessmen followed the early settlers

timber and extreme carelessness with
miners and Interest focused on the resource

sheep grazers

common the conservation movement worked to halt
fire

some of thesewas practices byAlthough
the Forest ReserveFederal Act of

the time the government passed 1891 almost four-fifths of the

nations timber owned This period from 1850 to 1910 was characterized by
standing was privately

exploration expanson and of the natural resourcesexploitation

the national forest in the 1900sThe establishment of early began an era of fire andprevention

between
forestry practices federa state and timber ownersprivatesuppression Cooperative

lands
authorized systems of fire and for timbered and cut-over In the

prevention suppression

an role in fire by constructing1930s the Civilian Conservation Corps played important protection

and fire thelookout fires
building towers and With

roads trails laying telephone lines combating

understand fire effectsforest from fires the need to better was Initialneed recognizedto protect

research work focused on offlammability forest fuels accurate fire weather forecasl fire behavior

added when the nationsand Firefire control studies took onplanning importance protecting

became matter of national defense during World War IIlumber supply

In the 1940s and 1950s the Forest Service adapted to the new ofage technological change and

economic With increase ofgrowth logging interests focused on reforestation after fires
activity

reduce other hazards
management of and fire

slash timber harvestimproved techniques tofuels

Utilization standards of slash material evolved with the management of slash fuels and demands

slash
the market Fuel 1970smanagement with intensivefrom peaked in the mid burning

slashand harvest which and burned excessive materialyarded piledprograms techniques

Harvests levels peaked in the 1970s and Harvest1980s and units have beenFigure 14 Figure 55
thedistributed throughout watershed in ordispersed staggered setting pattern to enhance habitat

contrast for forage and and to develop
for which depended on high edges cover

species

transportation systems
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Harvesi by Decade
TI

Li

Harvest by Decade

\1 940s 883 acres
1950s 2148 acres
1960s 4466 acres
1970s 4569 acres
1980s 4609 acres
1990s 1993 acres

4s

Figure 55



Plantations

Plantations are areas that have been harvested and replanted

Site preparation improved nursery seedling stocks and quality planting techniques have

In natural conditions seralcontributed of conifersto the reforestation grass/shrub earlyrapid

could for 30-50 whereas reforestation shorten the limetechniques to 1020
stages persist years

years

intendeddenser than most seral natural stands This was to ensure thePlantations are early practice

survival and reestablishment of conifers to leveLgiven stocking The higher stocking levels were

also the to contributed to intermediate thinning entries to
planned as part of management regime

increase total of timberyields

The composition of favored theplantations shade intolerant species Douglas-fir With
species

clearcutting as the predominant silvicultural systems shade intolerant conifer species were planted

to take advantage of tolerantsite conditions Shade species western hemlock western red cedar

were to seed ingenerally expected naturally as site conditions became more favorable

Preconimercial in the asthinning 196Ys and 1970s favored the fast growing Douglas-fir croptrees

over the slower growing shade tolerant trees In recent decades havethinning prescriptions

natural conditions
changed to maintain more of mixture of suchspecies as would appear under

Fuels management and utilization the amount of which has been retained
practices govern LWD in

the Plantations harvested in the 194AYs and 1950s have moderate to
plantations generally high

LWD The harvested in the 1960s the 1980s exhibit lower levels oflevels of plantations through

LWD from the intense slash burning and ofyarding cull material Only harvestedplantations

within the last 540 reflect moderate levels ofyears LWD which approach LWD standards

established in Forest Plans

dead Plantations harvestedare all but non-existent in older from the
Standing plantationssnags

1950s through 1980s either had felledsnags during logging operations for orsafety destroyed

slash harvested within the
during burnings last 10 have shownCutting units years increasing

numbers of retainedstanding snags and live trees for wildlife habitat

LANDSCAPE PATFERNS/VEGETATION TRENDS

Based on the current of standspercentage mature in the watershed there will be amountsincreasing

Wildernessof late seral conditions in the mostly in the elevationsfuture higher and areas

With no harvest land use allocations and the system of riparian reserves network of mature and

late seral conditions will develop throughout the watershed

Early and young forest conditions will be and concentratedinterspersed on upsiope and ridgetop

areas
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Plantations in the early and young forest condition will continue to move through the development
ofstages stem exclusion and understory re-initiation

More structural components such as snags treegreen retention and down woody debris will be

evident in future plantations

There will be reduced levels of harvestregeneration compared to past decades

Fire will continue to offset the occurrence of wildfiresuppression as disturbance agent Managed
fires will be use to manipulate species composition densities and structural components of forest

stands
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UNIQUE VECEFATION

Five of wili be discussed within this section
categories vegetation

Current rare plant populations

Non-forested habitat

Rare forested associationsplant

Fungi bryophytes lichens and vascular andplants

Noxious weeds

Current Rare Plant Populations

Rare have been tracked on the Blue River 1980s
plants Ranger District since the early The

Willamette National Forest WNF rare asspecies lists have changed over time populationsplant

increase or decrease Field discovered newsurveys populations of eight rare located in theplants

South Fork watershed

Current rare are stable if
plant populations Population stability may change habitat hydrology

encroachment of occurs The of the rare found within theor vegetation majority plants

watershed are located in the Three Sisters Wilderness Area or Interestdesignated Special

Areas These areas are rich in because of the of habitatsdiversity variety plant found
species

These botanical ofplaces interest add to the uniqueness of the South Fork watershed Twelve

have been found in therare South Forkplants gable 24 and there is habitat forpotential

approximately 80 additional species Appendix BOT

Current Rare Plants and Locations

South Fork Watershed

WNF Land AllocationSpecies Sfte Name

Sisters Wflemess
Lycopodiella inundata Bear FLat Bog Three

Scheuchzeria palustris

Sisters Wildernessvar americana Bear Flat Bog Three

Creek Hidden Lake SIAOphioglossum push/urn Hardy

Hidden Lake Hidden Lake SIAOxypolis occident ails

occdentalis
OçypoIis

Olallie Meadows Three Sisters Wilderness
Oxypolls occidentalis

Meadows Three Sisters Wilderness
Lycopodiella inundata OlaHie

inundata Aspen Swamp Three Sisters Wildernessyopodiella Quaking

Sters WildernesslisoccentaflsQuaAspenSwam2_Three
Utricularia minor Quaking Aspen Swamp Three Sisters Wilderness

Romanzoffia Aufderheide Drivethompsonhi Rd 19

Rider SIA
Oxypolls occidentalis Rider Swamp Swamp

Table 24

176



Non-Forested Habitat

Past geological activity combined with climatic events have created the landforms in the

watershed The landforms over time have developed sites of differing soils vegetation and

within these botanicalnucrodlimates Non-forested habitats are found environments The

communities of these habitats are described in the sectionfollowing

Individual can extend over of relatedplant ranges variety communities Contiguous plant

communities offer habitatpotential for numerous Forspecies example species growing in

meadow habitat may into thatrange nearby forest edge However it is unlikely species can

be found over of unrelated communities such as meadows and rockrange gardens

of in theEighty-five percent plant species diversity region can be found in non-forest plant

communities such as meadows rock outcrops and wetlands although these types account for

five of thepercent land baseonly Hickman 1968 Biodiversity is the variety and complexity

within all ecological systems that embodies and The ofecosystem resiliency stability majority

iare in theplants South Fork are found in these of habitattypes Appendix BOT1A

For additional information on the plant associations and environmental conditionsspecies

refer to Plant Association and Management Guide Willamette National Forest Hemstrom et

aL 1987

The are of the non forested habitat in the South Forkfollowing descriptions

LakeFonds

These habitats consist of body of standing water and its associated edge of water tolerant

vegetation Many of these ponds are seasonal and dry out each summer to become sedge

Carex meadows

The sedge/panicled bulrush association is commonly found adjacent to ponds in the Lake

Mink Basin Sitka sedge Carex sitchensis blister sedge vesicaria inflated sedge

utriculata and panicled bulrush Scirpus microcarpus dominate this community Grasses and

herbs are abundant with few shrub species

Riparian zones

This habitat includes the vegetation along streambanks and headwaters with denseseeps

vegetation
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Bog

bog is permanently wet area dominated by sphagnum mosses herbaceous plants and

shrubs There are numerous within the South Fork watershedbogs Two of significant size are

Bear Flat Bog and the bog adjacent to Hidden Lake The Sphagnum bog toadjacent Hidden

Lake recreationists and its close proximity tois presently impacted by campsites Bogs

support ofdiversity species including rare plant species

Marsh

marsh is wet or flooded whereperiodically continually nonpeat-forming ecosystem the

surface is not deeply submerged and supports sedges rushes or other hydrophytic plants

dominated by herbaceous and
Vegetation emergent lichensusually plants Woody plants

sphagnum are absent or rare marsh can be found at Quaking Aspen

Swamp

wetland site with mineral soil dominated by tall shrubs and occasional frees Standing or

flowing water is usually present Quaking Aspen swamp 240 acres Rider swamp 21 acres

and Cow swamp are located in the watershed Numerous small red cedar Thuja plicata

swamps are found in the South Fork watershed Skunk cabbage oftenLysichitum americana is

in thesepresent wet areas

Meadows

Meadows are dominated by herbaceous oftenvegetation andgrasses sedges The mesic and

anddry meadow communities in the South Fork watershed were heavily grazed by sheep

cattle from 1880 to 1947 Appendix Report VEG is the list of historical allotment records and

for the South Fork watershed Firereport suppression has allowed encroachment of trees and

shrubs and exotic from to nativespecies past grazing replace grasses The ofdisplacement

native plant species is particularly common in the Three Sisters Wilderness Area

3300 ofApproximately acres conifer and hardwood meadows were mapped in the watershed

2350 acres were mapped as Sitka alder Alnus sinuata thickets Many of theseApproximately

thickets are found in draws on and Rebel RockGrasshopper mountains

Wet Meadows

Wet meadows are small orusually large depressions most are glacial or colluvialcirques

failures found adjacent to water or where water flows Thethrough ground is wet throughout

the season but outgrowing can dry by late summer The wet meadow community is

composed of mixture of annuals and in the will influence theperennials Changes hydrology

species composition of these habitats There is approximately two hundred and acres offorty

wet meadows in the South Fork watershed
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There are several wet meadow associations found within the South Forkplant watershed The

willow/sedge community occurs in basins in the Minkcirque Lake Basin The waterspirea/

table is close to the soil surface Spirea Spiraca spp. western bog blueberry Vacciniuni

occidentale willow Salix spp and sedge Carex spp dominate this community-type Grasses

and forbes are also present Douglas spirea/western bog blueberry/sedge Spiraea

douglasii/Vaccinium occidentale/Carex spp is diverse community of shrubs and herbaceous

that is also in the Mink Lake Basin Thespecies sedge/twinflower marshmarigold

Carex/Caltha association is dominated
biflora by sedges and with rich herbaceousgrasses

Thislayer community is usually found in forest openings

Mesic meadows

Mesic meadows are found on mountain slopes and flat ground where the soils are deep and

saturated for at least of theportion year Plant vegetation is dense which can reduce the soil

moisture loss Approximately two hundred and fifteen acres of mesic meadows are found in

the watershed

Thimbleberry Rubus parvzflorus community is the most extensive of the montane mesic

meadow This community-type is found midslope withtypes southerly aspects on Lowder

Yankee and Rebel Rock Mountains Species commonly found are bracken fern Pteridium

Varileaf nativeaquilinum phacelia Phacellia heterophylla thistle Cirsium callüe pis and

grasses common mesic meadow associationplant on Olallie Mountain is the

coneflower/ bracken fern Rudbeckia occidentalisfPteridium aquilinum Plant diversity is affected

by mountain beaver disturbance and is low for this The
typically community false

heilbore/comnion cowparsnip Veratum sppjHeracleum lanatum associationplant is commonly
found on moist gentle mountain slopes and draws with dense herbaceous oflayer sedges

and Common shrubs for this association are salmonberry Rubus and Sitkagrasses spectabilis

alder Alnus sinuata

meadowsDry

Dry meadows are dominatedtypically by fewergrasses annuals and areperennials found

Dry meadows are common on the southern and ofslopes ridgetops Lowder Yankee Pyramid

and Chucksney Mountains 840Approximately acres of dry meadows are located in the

watershed

Several dry meadow associations occurplant in the South Fork watershed The blue

wildrye/brome Elymus srassociation herbaceous areglauca/Bromus plants found aster

Aster occidentalis red sorrel Rumex acetosella and goldenrod Solidago canadensis The

common vetch/ Viclaperegrine fleabane/blue wildrye sativa/Erigeron peregrinus/Elymus glauca

association occurs between 3000 to 4800 feet The thimbleberry/pokeweed fleeceflower Rubus
association forbsparvfLorus/Po1ygonum phytolaccefolium dominate grass species are minor

meadowscomponent These are found at 4000 to 5000 feet The red fescuebeargrass/

Xerophyllum tenax/Pestuca rubra plant association is not richparticularly in Thisplant species

community is found in cold dry areas usually mountaintops This associationplant can be

found on Chucksney Mountain Yankee Mountain and the south ofslope Lowder Mountain
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Rock

There is approximately one thousand seven hundred acres mapped as dry rock/rock in the

Rockwatershed 1470 acres are mapped as conifer/rock Rebel is an exampleApproximately

of this type of habitat Conifers and other where soil has accumulated to
vegetation is present

in and around areas of exposed rocksupport growth large

Ta1uFScree

The weathering of atcliff face may allow rock to accumulate the base in the form of talus or

talus
Scree is sheet of coarse rock debris mantling mountain Whereas is an

scree

accumulation of rock material at the base of cliff scree includes loose material lying on slopes

feature of talus habitat overwithout is surface
cliffs critical ecological its unstable which

stones and finer material continues to weather and fall to crush or bury the small plants

orof characterizes the rocklarge talus community Trees shrubs
scarcity vegetation

herbaceous plants are found ablein forests where soil and moisture is to
usually surrounding

habitataccumulate There in
is approximately five hundred and ofseventy acres talus/scree

the South Fork watershed

common talus community found in the South Fork consists of shrubs such as shinyleaf

and vine
gooseberry Ribes cruentum trailing blackberry Rubus ursinus maple Acer

cicinatum Annual forbs or and rockbrake fern
perennial grasses Crytogramma arecrispa

found in this harsh environment The vine maple Acer association occurscircinatum plant

andesiteover and basalt boulders where there is
large high water table Approximately 225

acres of vine can be found in the watershed Red elder Sambucus racemosamaple/talus

salmonberry Rubus and herbaceous
spectabilis plants make up this community Talus

communities are most valuable for their contribution to the landscape diversity

Rock Oardus

South ForkRock garden communities are commonly found on exposed rocky within theridges

watershed Rebel Roclc Olallie Lowder and Chucksney Mountains Soil development is

minimal Plants the rocks with vibrant color in earlysplash summer By mid to late summer

these communities have finished blooming and have begun to wither Many of these species

these sites and cannot on more mesic sites Rock
are harshunique to open compete gardens

islandsare biological between which plant migration to sustain genetic diversity is difficult

ofThese habitats can occur in rockdry or moist conditions Approximately ten acres garden

are located in the watershed

The and of Olallie and Rebel Rock mountains are dominated
upper slopes ridgetops by small-

rootflowered penstemon Penstemon procerus Sierra snake Sanicula graveolens long-stolen

and other herbaceoussedge Carex plantspensylvanica

Rock outcrops

Rock are present on of Rebelthe Rock andsteeper higher slopes Chucksneyoutcrops

mountains Where outcrops have been exposed to the erosional forces of glaciation they may
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Rockbe worn fairly smooth otherwise they are apt to be tendjagged tooutcrops warm up
flower before

in the andmelting the snow Plants initiate new growth summer
quickly spring

270 of rock are found in theacres watershed
Approximately outcrops

Rocky slopeIsoils

Herbaceous and dominate this habitat minimal amount of shrubs are
plants grasses

present

Woolly eriophyllum/varleaf phacelia Eriophyllum lanatum/Phacelia heterophylla plant

association occurs on southern mid mountainexposure slopes Forbs herbaceous andplants

such areshrubs as serviceberry Amalanchier alnfolia and oceanspray Holodiscus discolor

common with the community

Rare Forested Plant Aa.ociafions

These are common of the withingroupings plant species recurring across landscape particular

environments Daubenmire 1968 The plant species present characterize the successional or climax

of the sitevegetation

Rare forested associations were identified the
plant using WNF ecoplot data One hundred and

eighty permanent ecoplots are distributed the the Three Sistersthroughout watershed excluding

Wilderness Area Additional information on rare and uncommon plant associations within the

watershed was obtained from district personnel

The ranking system is as foUows

Absent or unknown

Rare five or fewer sites found on the district

Uncommon six to 11 sites on the district

Common 12 or more sites located on the district

Three Pacific silver fir theplant associations Pacific silver fir/dwarf Oregon grape Pacific silver

fir/rhododenron-Alaska hucklebeny/ dogwood bunchberry and Pacific silver fir/rhododenron-

dwarf are classified as common on the Blue River RD These associationsOregon plant aregrape

uncommon the watershed The Pacific silver thefir/dwarf andOregon Pacific silvergrape

fir/rhododenron-dwarf Oregon grape plant associations occur on warm dry soils usually at the

lower elevation zone 3000 to 5300 feet of the Pacific silver fir zone The Pacific silver

association is commonly found Sweetfir/rhododenron-Alaska huckleberry plant on Home and

Detroit Ranger Districts and is uncommon in this watershed Two Plant associations for Pacific

thesilver fir silverPacific fir/devils dub and Pacific fir/Oregon oxalislisted as uncommon on

district are also uncommon in the watershed
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The Douglas-fir plant associations Douglas-firwestern hemlock/dwarf Oregon andgrape

westernDouglas-fir henilock/salal listed as uncommon are well represented in the watershed

on south common on the east side ofThese plant associations occur dry droughty aspect Cougar

reservoir Two rare Douglas-fir plant association vine andDouglas-fir/ocean spray-whipple

Douglas-fir/snowberry and two uncommon Douglas-fir plant associations Douglas-fir/ocean

are with low occurrence theOregon grape-grass present in watershed
spray-dwarf

The western hemlock/rhododendron-Alaska huckleberry/dogwood bunchberry associationplant

common on the occur with less in the watershed This association occurslisted as district frequency

at moderate elevations in the transition from Pacific silver fir to western hemlock zoneshigh

Consistent with the district the westernratings hemlock/rhododendron/Oregon oxalis and the

mountain the and in thehemlock/rhododendron plant associations are uncommon on disctict

watershed

The Pacific silver solomonseal
fir-grand fir/false plant association is listed as uncommon on the

well in the Thisdistrict however it is represented watershed is found on moderately steep slopes

with above 4000 feet in elevationsoutherly aspects

An undescribed plant association was found in the watershed This association of Douglas-

white oakfir/Oregon is found on dry droughty sites with south aspects it is recommended that

this association be added to the WNF Rare and Uncommon Forested Plant Associations

Appendix Table BOT lists plant associations and locations in the watershedecoplot

Fungi Lichens and Vascular PlantsBiyophytes

Table C-3 vascular and vascular habitatAppendix Table BOT lists non plant species information

documented or potential presence in the South Fork watershed the Appendix J2 and the FEIS ROD
and management standard and Documentedsurvey guideline strategies species are located in the

Three Sisters Wilderness Area anddesignated interest Areas Research Natural Areas Delta
Special

Old-Growth Grove

habitat guilding system was wheredeveloped to Table C-3analyze species may potentially occur

within the South Fork watershed Species are grouped by their habitat andrequirements may fall

into more than one guild Using this system 243 arespecies grouped in old-growth/late-

successional habitat are habitatsTwenty-eight species grouped in riparian The species/guilding

habitat list can be found in Appendix List BOT

Fungi are for their roles in forest succession and several areimportant ecosystem processes

harvested for their food value Most of the Tablefungal listed inspecies C-3 are mycorrhizae fungi

formMycorrhiza fungi symbiotic association with live hosts such as conifers and hardwoods host

depend on the fungi for of
species uptake nutrients and water Many associations aremycorrhizal

Other listedhighly specific groups are saprobic and are the forest
parasitic species Saprobic fungi

decomposers live materialsthey on organic from dead plants and animals Parasitic fungi require

hosts for nourishment Of the two hundred and are
living fungal species listed tenforty species
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documented in the South Fork watershed Potential habitat exists for one hundred and seventy-two

within the watershedfungal species

Four ofspecies fungi are located in the Lamb Butte Scenic Area and six locatedfungal species are in

the Olallie Ridge Research Natural Area These two areas run along east toridgeline west along

the northwest boundary of the watershed dominates the lower elevationsDouglas-fir and

mountain hemlock and true fir species dominate the This hashigher ridges ridgeline been

asrecognized an area that of and concentrations of raresupports diversity species and locally

endemic fungi FEIS Appendix J2 1992

The non-vascular plant group bryophytes listed in Table C-3 includes mosses and liverworts

Mosses and liverworts are commonly found in moist areas Many are aquatic or are found on wave-

splashed rocks Similarto lichens mosses and liverworts absorb most of their nutrients from the

air and are also to airvery susceptible pollution Twenty-four bryophytes are listed two species are

liverwort and moss Potential habitat in thepresent watershed exists for fifteen specIes

Lichens occur as either epiphytes growing on frees or growing on exposed rock and/or soil Nash
and Cries 1991 These species have important rolesecological Slack and Seaward 1988 as

ofinterceptors wet and dry deposition as nitrogen fixers in cyanobacteria-containing species as

carbon fixers in where the rocks the retentionecosystems they are abundant in weathering of and

of soil in and Criesdry areas Nash 1991 They can survive under adverse climatic conditions by
their to withstand desiccation and remain dormant when

ability dry Lichens absorb all their

nutrients from the air and therefore are very susceptible to air pollution sulfur dioxideespecially

Richardson 1988 Lichen distribution is related to forestclosely continuity stand age and

disturbance history They materialprovide important forage for several of mammals
species

bird hchens materialSharnoff 1992 and many use asspecies nesting Richardson and Young 1977

Table C-3 lists lichen foureighty-one arespecies present in the watershed habitat existspotential

for lichensfifty-five arespecies Nitrogen-fixing common epiphytes on mature and old-growth

forest stands 3000 feet in elevation FEIS Appendix J2 1994 Two of these species Lobaria oregana

and arepulmonaria present in the watershed All in thisspecies group are potentially present in

the watershed

Table C-3 contains seventeen vascular plants These plants are eithei rare throughout their range or

considered endemic Three are federal candidate Unlike the non-vascularlocally species plants

considerable information exists regarding plant species range distribution and habitat The

species Botnjchium montanum and minganense are currently listed on the ForestersRegional

Sensitive Plant List for the Willamette National Forest One species Cypripedium montanum is listed

on the WNF Watch List There are no known documented of these vascularsightings theplants in

watershed habitat exists for seven of the listedpotential species

As absorborganisms that water mosses lichens and liverworts play an important role in healthy

ecosystem forest with an abundant moss lichen and liverwort flora maintains more water

after rainfall the time vascular absorbavailability increasing plants can the rain water Dorris 1994
These also maintain humidity levels This humidspecies higher environment decreases stress on

the vegetation decreasing their tosusceptibility disease insects and fire Dorris 1994
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valuedVascular lichensplants bryophytes and are as indicators of biodiversityfungi stability and

the forest health Data the of these and how that affects the
concerning distribution species

of these
is needeci Old-growth stands function as refugia where

ecological many speciesprocesses
standscan until suitable habitat conditions become available in younger FEIS Appendix Js

persist

1994 Vegetation management includes the retention of clumped green trees of various sizes and

of these Variation contributes
todiversity provide dispersal species in tree size to the

structural

of microhabitats both vertically and Franklin Current Foresthorizontallydiversity Spies 1988

Plan Standards Guidelines exceed the FEIS ROD recommendations for LWD needed by many of

these species The withinhealth and of the the South Fork watershed
viability ecosystems depend

well distributedon buffers late successional reserves and old-growth standsmaintaining riparian

thethroughout landscape

Noxious Weeds

Six noxious weeds are found in the South Fork rable 25

Classification of Noxious Weeds

Found in the South Fork Watershed

Common Name Species Name Classification

Diffuse Knapweed Centaurea diffusa New invader

Spotted Knapweed Centaurea maculosa New invader

Candian Thistle Cirsium arvense Established

Scotch Broom Cytisus scopanus Established

St Johns wort Hypericum perforatum Established

Tansey Ragwort Senecio jacobaea Established

Table 25

Noxious weed are distributedspecies throughout most of the watershed due to activities associated

with timber harvest and the extensive road The road allows establishmentsystem system for easy

and the of these Established oflongevity species populations spotted knapweed Centaurea

scotch broom and St wortmaculata Cytisus scoparius Johns Hypericum perforatum aie present

Most of the roads thesecondary throughout watershed have of noxious weedspopulations

that trails to the Three Sisters Wilderness recreationthe roadsincluding access Area Many trails

the watershed and in wilderness have scattered of noxiouspopulations weeds
throughout

located around Reservoir haveCampgrounds established of scotch broomCougar populations that

are nativedisplacing vegetation Other non-native invasive species whch are not classified as

noxious are found in the same kinds of disturbed areas

These exotic areplants pioneer species usually occurring in the first of successionstage plant

disturbance to the natural seeds the that these
following vegetation Weed are principle means

and invade new areas Seeds are natural and
species spread dispersed by artificial means such as

wind and willvehicle Soil substrate and thetransportation existing plantbirds community

influence seed and plant growth The South Fork watershed contains nch
germination diversity
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thethesenon-forested habitats It is areas meadows wetlands and rock that are most
of gardens

affected and establishment of non-native As lime the
by the introduction species progresses

may lead to the of the natural ofestablishment of these non-natives plants displacement vegetation

these of noxious weeds axe established on road landings and inpresentareas Populations many of

of these established arethe seral conifer stands The and abundance populations an
early presence

active source of propagules to todisperse new areas Many of these weed species are able to grow

in conditions of full sun to shade
partial

The WNF Integrated Weed Management Environment Assessment 1993 for managing noxious

weeds weed based on the number of theirpresent populations andspeciesprioritizes species

densities across the Forest Three are used potential new invader and established
categories

New availableinvaders have the for control control methodshighest all
populations priority may
be used for eradication of these species The Oregon Department of Agriculture ODA supplies

seedsthe insects that feeds on thebeneficial and roots of selected weed This control methodspecies

has been the most successful in the South Fork watershed Control methods used in thecurrently

South Fork are manual roadside brushing and along FS road 19
biological competitive planting

theDuring period of the at an ratealarming The198Ys tansy ragwort populations exploded ODA

released the cinnabar moth as controL This insectbiological successfully reduced the populations

of Stof in the watershed decreasedJohnss wort have also as result of
tansy ragwort Populations

controL weevil was released in the summer of 1994 for the control of spotted
biological

along Highway 19 knapweedknapweed if this insect is successful spottedpresent may be

reduced from the main surface roads in the watershed ofPopulations spotted knapweed scotch

broom and Canada controlsthistle have increased in the watershed. There are no known biological

for scotch broom

In addition to the noxious weeds several exotic occur wall lettuce Lactucapresent plant species

muralis is the most common Thisspecies species appears to be tolerant of wide ofrange

environmental conditions and habitats Parendes 1994 Wall lettuce is of concern as ft is commonly

found in zonesriparian WNF datariparian 1994

Oxeye-daisy Gnjsanthemum leucant urn is an established exotic in the Willaniette
species

has roadsides in the Andrews Experimental Forest
Valley Recently it been documented along H.J

WNF Parendes 1994 This aggressive species is not known to be present in the watershed

The 1988 and 1993 data show the decrease and increase in total
population graphs using

of noxious weeds in the South Fork watershed
populations Appendix Figure BOT
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WILDLIFE USE OF FORESTED PLANT ASSOCIATIONS SERIES

this watershed the discussion combines theFor of wildlife use in followingpurposes explaining

four plant series descriled in 49 and 49a into twoFigures zones

Pacific Silver fir elevationincludes Mountain hemlock High zone

Western hemlock includes Douglas-fir/Grand fir Low elevation zone

consideredAll forest zones wildlifein this watershed are used by species rare unique threatened

endangered or sensitive For each forest zone the list of of concernspecies special is slightly

different with of between the zones Table WL1 and
high degree overlapping Appendix WL2

The Blue River District has conducted for most of these and others
surveys species Appendix

WL3 but of the watershed is limited As result of limited dataTable to vaiying degrees coverage

much of the information here is based on habitaton or their
species populations presented

modelin known and These
species occurrence existing vegetation patterns vegetation patterns

include early mid and forest association within eachlate successional of eachstages major plant

series Use of habitats such wetlands caves talusas cliffs and are discussed to
plant special

illustrate their value and level of use by wildlife In addition andsnags LWD in all forest zones is

an indicator of overall health because consideredbiological it is to be key habitat for many species

However amounts and of and LWD depending on forest zone and intypes snags vary fire history

each

Wildlife habitats in this watershed around the turn of the consisted ofcentury mix of seral stages

evident betweenas 18 and that similar are the two
they do today Iables 19 It appears quantities

time but the of distribution and size has and mid
periods pattern patch changed The lower

of the watershed good late seral habitats in the 1900portions historically provided very year

whereas harvestthe wilderness area to the east consisted ofmostly seral habitats Now due toearly

activities and fire the twosuppression efforts have somewhat switched with the wilderness now

providing ample mid and late seral habitats and the lowerfragmented and mid portions containing

level of seral habitat This seral continues into the
significant early early fragmentation west

watershed as welL There is concern that the late seral habitats in the wildernessadjacent may
watershed ofnever function as well as the lower and mid portions of the in terms late seralfully

habitats due to the more fire events suspected to occur herefrequent

The communities then as wellplant as today play an obvious role in wildlife habitats They

determine the kinds and of food and cover forquality all species occurring on the landscape The

seral communities from grasses and forbs to old forests The
vary growth Hemstrom 1987

stand structure and each successional
resulting plant species composition throughout stage

In stand functiondetermines the different wildlife habitat features most cases this structure is of

the disturbance history and site productivity

terrestrial wildlife habitats do not function alone without influence fromUpslope or usually totally

their associated thehabitats and vice-versa While habitat use between the two
riparian zones is

linked the use of and of conditions
usually type vegetation is distinct

quite Upsiope habitats

different needs for different For habitat use tailed
provide species example upsiope by frogs may

only be for dispersing to the next areaziparian However the beupsiope may primary breeding

and habitat for golden mantled ground squirrels and Townsends solitairesfeeding
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wetlandsWildlife use zones and
species riparian disproportionately moie than other areas Brown

1985 Though these small of the overall aiezones occupy relatively portion territoiy they

critical of within thesource forest
diversity ecosystent Species using riparian zones in this

watershed are in Appendix Table WL4

Each of the zones contain wide of structuralvariety components habitats and wildlife species

Iable 26

Number of Species Using Each Forest by Seral Stage

Rare Species Using

Forest Zone Earty MidlLate Uncommon Species Snags Down Logs

Western hemock 174 167 69 115

Pacific silver fir 144 150 58 103

Table26

Wildlife Use of the Pacific Silver Fir Zone

General Discussion

This forest zone exists prtmarily above the4000 feet elevation and includes oflarge portion

wilderness area as well as the reaches of and Grasshopper mountainsupper Chucksney through

the Skookum area This forest zone contains habitat for such as the falconspecies peregrine

wolverine and western spotted frog Species distribution and occurrence in this forest type is

dependent on the seral Table 26stages illustrates richness
vegetative species by seral stage

Fire histories and the resultant seral stages have provided wide of structural
variety components

such as snags large woody material and multiple forest over limecanopies Thus wide and

varied wildlife habitat community is suchpresenl as summer for black-tailed deer andrange

Roosevelt elk Mid and late seral conditions are abundant and multi-storied forests forprovide

Pacificlike the
species spotted owl which the diameterprefers large Douglas-fir and silver fir

overstory Appendix Table WLS

Natural fires in this forest zone created both and small habitat These are
typically large patches

unlike the 40average acre clearcut harvest units scattered ofthroughout portions this zone

in the reaches of Loon andprimarily upper Starr creeks as well as the Indian Ridge and Skookum

areas Fire efforts will result in trend of increased of
suppression likely availability mid and late

unlessseral habitat in this zone Harvest willactivity be the factorgreatest landscape altering

future natural fire event occurs This habitat type in all seral stages is wellcurrently distributed

and is The abundance of this habitat within the normalhigh for wildlife species is
quality existing

but maybe outside the normal of in theof habitat conditions range fragmentation area with
range

harvest units since the and
pattern developed by harvest is different from the patch size

configuration developed by natural fires see Table 22
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occurredChanges to this habitat have also frominsects disease and windthrow These

disturbances have contributed structural the
important components improving biological diversity

of 0.2-5 in the One of the dramatic
in most stands usually consisting acre gaps landscape more

is where has created diverse of theofexamples this root rot very variety stands in Skookum area

On 200-300approximately acres of managed stands combination of fire suppression and harvest

of mature trees has resulted in dense stand of young lodgepole pine in the disturbed skid trails

with variable mix of and remnant frees This provides some coverhiding and
grasses shrubs

In other unharvested areas with moreforage on big game summer range higher site potential

diverse habitat with trees and
larger no root rot exists andHigher canopy closure snags LWD is

also present However these fuel loads make it to stand firehigher susceptible replacement

These elkareas source thermalprovide good of and foroptimal cover mostly as well as some

forage from and In areas the Pacific silver
big huckleberry beargrass seedheads like Skookuin in fir

which is to from insects such as the western budworm andzone subject impact spruce Douglas-fir

beetle it is important to retain habitat for natural predators

standEventually replacement fire will occur in this area again blocks of this habitat intoshifting

an alterseral Smallstage patch fires from or will
early lightning spotting also continue to the

of this This continuous results in an ebb and flow of wildlife
pattern landscape cycle populations as

react to the loss and of habitat Reservoirs of early or late seral habitat havethey periodic availability

probably always existed at in time in this colonizationpoint watershed inany aiding following

events and succession Fires have always existed in this and variable
catastrophic area being in

have resulted in blocks of habitat that provided escapement cover Scatteredconsumption probably

residual unburned alsopatches provided ref ugia for Research hasspecies shown that many
can escape fires or

species by retreating underground outholding in areas and other
riparlan

that the fire misses After the thesepatches fire evenl individuals the area asre-populate suitable

habitats time We assume that if the is maintained within the known
develop through landscape

of natural that wildlife associated the forested habitat will
range variability populations with

continue to exist on the landscape Population levels will naturally fluctuate in response to

but the maintenance of should be assured with the
catastrophic events species viability availability

of habitat refugia for coloruzatioii

Use of HabitatsSpecial

The habitats discussedspecial previously exist throughout this zone Appendix Table WL2

displays number of these
species using special and unique habitats Riparian habitats of this upper

elevation zone consist of lakes wetlands and narrow linear along classpredominantly strips

streams The lakes and wetlands mostly exist in the wilderness and the high cascade area

The Mink Lake basin is prominent source of lakes wetlands and meadow habitats These

habitat for wide of the sandhillprovide important variety species including spotted frog crane

Cascade Roosevelt ellç black tailed deer and many ofspecies waterfowL Thisfrog osprey forest

zone the source areas for many headwaters of streams like the South Fork of theprovides

McKenzie RiverRoaring and Elk Creek Most of these stream aresystems important sources of

cold water for mollusks and suchamphibians as tailed frogs

The wilderness area east of Cougar Reservoir contains many south facing dry meadows most of

which are with Thesequite steep rocky outcrops provide habitat for the western fence lizard racer
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homed lang Swainsons hawlg and some winter use by big game Talus habitat forslopes provide

rock andwren Townsends chipmunk bobcat bushy tailed woodrat western skink
pika

Approximately 26 are known to associate with talus habitats in this forest zone
species

Snags And Large Woody Material

The stands of levels thePacific silver fir zone contains capable sustaining high snag except where

incidence of fires has occurred such as on south of the Eastslopes Fork and French Pete
higher

inchof the wilderness area Small in this forest zone between 11-19
subdrainages snags averaging

diameter at breast height DBH consist ofpredominantly lodgepole pine grand fir and subalpine

fir The 19-27large snags average DBH and are white andmostly Douglas-fir pine western

hemlock Pacific silver fir stands containnormally an ofaverage snags/acre 20 DBH

Hemsrom 1987 Where fire frequencies are low andsnag LWD levels are normally high due to

and disease across this zone 56 Most harvestthe incidence of insect mortality Figure existing

ofunits contribute no and low levels ofsnags LWD The lack LWD and retentionsnag

of harvest in with Pile Unmerchantable Materialrequirements past practices conjunction PUM
andyarding burning eliminated most matterorganic on units harvested from about 1975 to 1986

Moderate levels have been retained since 1986 with new retention in the forestspecifications plan

standards and 56 Approximately 72 wildlife are associated withguidelines Figure species snags

in this forest zone

The northern three-toed woodpecker black-backed woodpecker and Williamsons aresapsucker all

on the state sensitive Thisspecies list forest zone is considered habitat for these species Marshal

1992 However no known sightings exist in this watershed1 probably due to lack of specific

thesesurveys Primary excavator PCE like
cavity species prefer sufficient habitatlarge 18snag

DBH and trees heartdeveloping rot over time to sustain levelspopulation The 100% population

for the black-backed
potential woodpecker is 0.12 conifer acresnags per 17 DBH or largest on the

over time The minimum level with the 1990 Forest Plan acrerequired is 1.8 snags per onlandscape

the overlandscape time On average this level of snags currently exists in the late seral ofportion

this forest zone
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theSpecifics Concerning Included Mountain Hemlock Series

The mountain hemlock series contains wildlife populations and habitat similar therelationships to

Pacific silver fir zone few rare and uncommon associated withspecies mountain hemlock are

common in the Pacific silver-fir zone Such uncommon in thespecies mountain hemlock forest are

band-tailed pigeon Calliope hummingbird Oregon slender salamander and the Pacific jumping

mouse This zone exists the of the Cascades ecotoneprimarily along crest creating an between

eastern and western Cascades habitats Species from both habitats often mix in this ecotone With

this habitat type primarily occurring in the wilderness of theportion watershed seral changes in the

forest zone occur mostly through natural fire but also by insect and disease outbreaks Most of this

zone is in the mid and late seral condition where it exists in the watershed and is beneficial to

such as the black-backed and three-toed which
species woodpeckers are associatedhighly to it

These stands many non-forest ofare generally quite diverse habitats lakescontaining consisting

talus wet meadows and other special and habitats Mostunique in this area aresnags 18 DBH
and LWD levels are low due to high fire frequencies The of natural conditions for latequite range

seral habitats is 2-25% of theonly landscape and currently 58% of it is in the late seral condition

This illustrates that it is outside the natural of conditionsrange possibly due to fire suppression by

humans significant amount of this habitat could be converted to an seral condition in theearly

next few decades standby replacement fire

Wildlife Use of the Western Hemlock Zone

General Discussion

This forest zone exists primarily below 400Y elevation It contains habitat for TES species such as

the northern spotted owl falcon andperegrine harlequin duck Appendix Table WL3 summarizes

surveys completed for many species common to this zone Table 26 illustrates richnessspecies by

seral stage

The below dam and lower of theportions watershed consist ofonly this forest type except for small

in theacreages upper East Fork and Deathball Mountain areas The mid and wilderness portions

of the watershed are about half western hemlock and half Pacific silver-fir The of theupper portion

watershed contains smallonly portion 20% of this western hemlock habitat type

seral habitat of the western hemlock zone contain associatedtypically highly withEarly species

seralearly habitat for theexample California brushquail rabbit and mountain bluebird Mid and

late seral habitats containusually commonly observed such as the beltedspecies kingfisher

common and red breasted nuthatch Mostmerganser seral habitat created in this forestearly zone

is the result of clearcut harvest activities in the 30past Theseyears managed areas do not resemble

the sizes of structuralpatch components that would occur naturalthrough fire and disease

disturbances The are smaller thanexisting patches generally and more numerous in previous

times Fable 20 This existspattern primarily in the of theintensively managed areas watershed

which are low and moderate elevations from Boone/Hardy south to the Augusta subwatershed

area This also exists in thepattern managed of the Eastportion Fork drainage
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Mid and late seral habitats within the western hemlock zone will be maintained overlikely most of

this watershed through fire This continue benefit associated with thesesuppression will to species

seral stages for theexample pileated woodpecker northern spotted owl and tailed frog Appendix

Table WL7 This forest zone contains the bulk of late seral habitat for the northern spotted owL

Forty one spotted owl sites exist in the watershed and approximately 90% are either within or no

morethan 1/2 mile outside the western hemlock forest zone

Use of HabitatsSpecial

habitats in the Western Hemlock Forest such as lakes wetSpecial meadows talus hardwoods and

meadows differs from the Pacific silver-fir zone The of habitats lessquantity special is muchdry

frequent in the western hemlock forest zone Hidden Lake and Lulu Lakes located in the Hardy

Creek area are examples of these uncommon habitat andtypes provide vital habitat for suchspecies

as the western Dunns salamander and several of waterfowl Theregrebe is
species high

concentration of hardwood habitat located on bars where floodpoint deposits exist thealong main

South Fork This occurs primarily in the Cascade/Twin area of the mid of thesprings portion

watershed and to lesser extent in the Delta area below the darn

Historic late seral ripanan habitats not influenced by human contained richeractivities likely

ofpopulations most associated than exists
riparian species currently

habitatRiparian possess high degree of connection and function with its andadjacent aquatic

terrestrial habitat It provides for effective oftransport water soil andplants nutrients to

downstream areas as well as travel routes for many wildlife species

Roads areas causealong alterations in areas as well as influencesriparian riparian on animal

extent of these thepopulations that depend on them The influences is unknown for most part

without specific monitoring data Human disturbance is more insignificant riparian zones than

upland areas because of its vital association with wildlife

Habitat unique to the area is also provided around Cougar reservoir Including talus and cliff

habitat around the dam for such asspecies pike rock wren and the prairie falcon The reservoir

pool and its shoreline habitat also provide habitat for migrating waterfowl osprey bald eagles and

the bluegreat heron

The construction of Cougar Dam has altered the former natural water This has resultedpatterns in

fewer side channels and less habitat which is valuablepooi for waterfowl turtles and beavers

This forest zone provides habitat for all wintering big game herds below the 3200t-380Y elevations

Big game is well distributed throughout this zone in theespecially mid watershed area Herd sizes

appear less in the lower of the watershedslightly portion in of the concentration ofspite high

suitable habitat
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andSnags Large Woody Material LWD

The western hemlock zone contains stands ofcapable sustaining higher levels of snags 21Y DBH

LWD 20 dbh than other seies in the watershed Hemstromand plant 1987 reported snagievels

as highest in the unmanaged western hemlock/Alaska huckleberry/dogwood bunchberry plant

westernwith 18.6/acre and lowest in theassociation hemlock/rhododendron/twin flower

association with only Z3/acre with an of 9.2 across assnags/acre all associations indicated
average

from intensive ecoplot data Snags consist ofmostly Douglas-fir and western hemlock and when in

relatedclass and are strongly with wildlife use Levels of LWD in western hemlock
decay

associations from 104 tons/ acre in the western clubhemlock/devils down to 19 tons/acre in
range

of 38 Western hemlockthe western with tons/acrehemlock/salal association an average

associations with both levels ofhigh snags and LWD are thetypically most diversebiologically and

in the watershed on sites with higher moisture thecontent such as Hidden
productive especially

Lake area

Lowest and down wood levels are characteristic ofsnag Douglas-fir associations due to

combination of high fire and low site This rare in thiefrequency productivity type is very

watershed

As harvestin the Pacific silver-fir zone retainedpast practices low levels of matter inorganic

harvest units from 1975 to 1986 and moderate levels since then Snag creation has mitigated

to associated in recent are
impacts species yeazs Approximately 115 wildlife speciesnegative

associated with in this forest zonesnags see Appendix Table WL2

HABITAT CONNECIV1TY

Dispersal

Dispersal is most the random movement an with no directiongenerally by organism predictable

such as when subadults move away from their natal areas Dispersal habitat varies for individual

Tailedspecies frogs disperse from one areariparian to another in the fall forestedthrough habitat

while the slender salamander vertical direction suitable embeddedOregon disperses in through

soils to maintain needed moisture and Northerntemperature regimes spotted owls require forest

conditions to irDBH trees with 40% cover or better and room to
equivalent canopy fly through for

successful dispersal

Wildlife often movements across entire landscapes such as needed
dispersal patterns require by the

salainanders such aswolverine or as few feet in the case of the Barriers toas little dispersal

reservoir block movementCougar wildlife to more than does river or road Isolated
species

of unable to cross barriers are doomed to localized extinction if their
populations species original

habitat is lost Human disturbances from recreation or highway use are other forms of barriers

such as along Road 19 and its associated dispersed recreation use areas

Dispersal barriers can require an individual to stay in one habitat and not find mate

for tree
Fragmentation is often considered limitation of such as the red vole

dispersal species

which is theunable to acrossdisperse common in harvested ofopenings recently portions
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withwatershed division into isolated subpopulations possible extirpation is possible
Population

connected Patches
for if habitats are not of late seral habitat in the

adequately
species preferred

suffer this sort ofthe from effects of isolation for
lower and mid of watershed

portions may likely

those
However areno are available to thisverify Species usually most affected

species surveys

with small home like tailed slender salamander red tree voles and hairy
ranges frog Oregon

such
woodpeckers These often habitatspecificspecies components to as

require persist snags for

could beand cold water for tailed frogs barrier to tailed frog
haiiy woodpeckers dispersal

warm stream such as Rush Creek which from 52-63 however even though didsurveysranges

confirm of tailed when it was surveyed in 1992 the data is not conclusive More
not frogspresence

this
are needed to substantiate barriers such as As habitats are isolated or

surveys potential

an must occur toof
destroyed some ratefor increased colonization through dispersalspecies

prevent local maintain and
genetic integrity population viability

extirpation1

of seeds
Plant also depend on wildlife to spread their seeds Most dispersal plant by

species
elk

animals is for like Canadian thistle noxious weed spread by
positive except examples

of
Therefore the lack of wildlife can also affect the

successfully dispersing species persistence some

plant populations

An of was show thathabitat and areas Results
analysis spotted owl dispersal riparian completed

of
habitat for owls

dispersal spotted is very good with 80% of the in conditionlandscape 11 DBH

and 40% closure or better and 64% of not reserved
riparian areas already meeting this

canopy

same standard Further discussion of these results are described in the spotted owl dispersal

discussion later in this document

Migration

olive-sided warbler and western usebird such as the flycatcher yellow tanagerNeofropical species

the and summer months Elkhabitat migrate from their
the South Fork as breeding during spring

annual low elevation in the wilderness areas
elevation winter to summer range mostlyrange high

is sometimes considered an animals daily movement withinMigration its home to and fromrange

and suchfor breeding and asfood water cover or feeding resting Migratory species neotropical

birds seasonally depend on two or moredistinct habitats and if either is significantly altered or

may not be able tobarriers exist to prevent migration they successfully reproduce and will

ultimately cease to persist on the landscape Primaclc 1993

and is used many of waterfowl thatPacific stopThis watershed in
is within the flyway by species

and lakes to rest and feed on their fromthe reservoir high way northern habitats tobreeding

wintering areas in California and Mexico Examples of species documented migrating through are

and teal
the mallard bufflehead common loon American

pintail widgeon green-winged

the watershed additional habitat for other such as butterflies
it is suspected that provides species

found the Santiamand levels of lepidopteran were in Pass 40
lepidopteran species High species

miles NE 1993during survey implying that this watershed is also important to additional species

for due tomigration purposes its location near the Santiam Pass area
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Habitat Corridors

of habitat corridorsDesignation by humans to successfulprovide species movements at the

landscape scale is difficult if not task Narrow corridors of habitat not funnelimpossible only

but also are habitat for their At the
target species through them preferred predators present time

evidence to the value of corridors for wildlife is limitedempirical support dispersal very Primaclc

1993 However in many areas it is still the best option available for managers Implementation of

the interim reserves across the watershed may suffer some of these same drawbacks in
riparian

locations where the uplands habitat inprovide inadequate dispersal some cases where special

habitat and associated species are located small dumps of other less desirable habitatleaving

between conservation asareas such the 100 acrelarge spotted owl core areas between the LSRs

movement of individuals and materialgenetic by this stepping stone process may be facilitated

The Biological Opinion on Alternative SEIS identified concepts forming the foundation of the

conservation for thestrategy spotted owL

The Biological Opinion identified that

blocks of suitable habitat with are better than small blockslarge multiple pairs with few

pairs

blocks of habitat close are better than blockstogether far apart

less habitatfragmented more contiguous is better than more fragmented and

habitat between blocks is moreeffective as habitatdispersal if it resembles suitable habitat

This same holds true forconcept many of the South Forkspecies Watershed

Development of corridors between winter and summer could berange effective for elk An

example of an effective corridor is if connected stands of mature forest cover at least 400 feet wide

and are saddlepositioned downslope to suchtopographic as Boone Creek At different scale

down wood evenly distributed and in harvestedadequate quantities throughout unit might

for adequate movement of mostprovide amphibians and across the standreptiles as it matures

One needs to remember that seemingly adequate corridor of habitat that animals cannot use due

to barrier is not wise Onemanagement thatsuggestion is instead of
establishing narrow

of with well-defined boundaries whichpassageways vegetation may be at risk from windstorms

and other catastrophic events an alternative is to provide specific vegetation types and cover

conditions across the planar landscape Morrison Marcot and Mannan 1992 This landscape

tends to moreresilience and from blowdown fires and other naturaldesign provide recovery

events

Managing landscapes to provide adequate corridors of suitable habitat and minimizirg human

developments and obstacles is one necessary component of Habitatmaintaining species viability

such as the and black beargeneralists coyote can typically move more effectively between variety

of habitats whereas with small thespecies home like white footed voleranges require specific

habitats for of be declines ofdispersal Fragmentation habitat may precipitating population

affected species by oncedividing widespread habitats into two or more subpopulations less likely to

over time
persist Primack 1993
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Fragmentation

ofNatural habitats has been occurring across our forlandscapes at least 6000 yearsfragmentation

distributed and Timber harvest and
only it was most spatially temporallylikely more randomly

considered be desirable
fire activities often resulted in ecotones/edges to by biologists

suppression
beenThisin our recent traditional for

past creating edges and forest hasopeningsprescription

North America has been linked tounder scrutiny The decline of numerous songbird inspecies

often
fragmentation Primack 1993 Habitat threatens the of

habitat fragmentation persistence

colonization
many in subtle normal and

species ways limiting dispersal processes by creating

unnatural barriers within the Interior forest associated such as the northern
landscape species

owl and short distancesvole may not even of open areas due to the
red tree cross veryspotted

likelihood of suchencountering predators as hawks other owls or bobcats at the habitat edge

and have colonized seral successional habitat createdIn the 40 deer elk early by timber
past years

whereharvest These havegame inhabitededge areas late successional species were
big species

Our scattered blocks of managed stands incurrent landscape pattern of consistently
likely present

the lower watershed of the South Fork has resulted in reduction
the western portion specifically

has in theof old This occurred last 40-50
of the only years

original quantity growth Table 19
Until recently most biologists and land did notmanagers realize that within the of therange

owl associated with1105 of fish wildlife and are these old
plants closely growth

spotted species

forests FSEIS 34-116 It is not the individual clearcut nor even all those in any single watershed

it is the cumulative and consistent
that result in the overall so many species Howeverimpacts on

in created over short time that
of verypattern landscape fragmentation species range period

ofleads many declines An associated93 late successional
to Douglas-firpopulation analysis

rated for risk of local extinction Lehnikuhl and Ruggiero 1991 Over 80% of species
species were

rated had high to moderately high risk of local extinction In this watershed the effect of

is not as dramatic because 51% is wilderness
fragmentation

SPECIES OF CONCERN

The discussion addressesfollowing species listed as threatened endangered sensitive or of

FSEISconcern based FSEIS ROD C-3 and manageupon their in the Tablelisting survey

Appendix J2 the Foresters Sensitive List or as indicator
Regional Species ecological species

Appendix WL15 The listed by Appendix J2 are rare or
listed in the Forest Plan species

locally endemic associated with oldspecies closely growth forests that warrant additional

protection through to ensure their This additional speciesmitigation measures viability

and
identifies the measures that are incorporated into the standards

mitigationanalysis specific

of Alternative to of the
guidelines prior signing ROD on April 131994 The following

information summarizes the occurrence in the South Fork their habitat requirementsspecies

future trendsmitigationsand

Table 27 displays summary of the R-6
species designated by Regional Foresters Sensitive

List andSpecies



Threatened and SensitiveEndangered Species

SensitivePreliminaty for evaluating Threatened Endangered andguidelines Species TES through

watershed analysis were provided in memo from the US Dept of Interior and US Department of

Agriculture June 13 1994 The Endangered Species Act includes ofprovisions means whereby

the upon which endangered species and threatened conservedspecies depend may beecosystem

and to provide program for the conservation of such endangered and threatened
species

ESA 1988 amnt Watershed conditions
analysis provides an avenue to assess habitat for

species..

listed and candidate This mformation
species is then available for use in planning and subsequent

Section consultation and such themonitoring Species as Northern spotted owl bald eagle

amphibians and peregrine falcon which occur in the South Forlç are addressed below Additional

maybe as the
analysis required guidance is provided by Regional Ecosystem Office and revisions

to the Federal Guidebook USDA/USDI 1994 are published

Noithern Spotted Owl

Strix occidentalis

Federal Threatened

State Threatened

Current habitat conditions for owlsspotted are the focus of this Past conditionsanalysis are

Illustrated based on seral stages in the 1900year Figure 60 No information is available on

population levels priorto the mid-197Ys when spotted owl surveys were initiated Current

datapopulation is limited by forincomplete survey coverage any single year Spotted owl habitat

will be defined as nestin roosting and foraging NRF

Past Conditions

of and current conditions are in thecomparison past vegetation displayed section ofvegetation

thisdocumentbyTables 18 andl9aswellas Figure60 1n1900 thequantityofmatureandlate

seral forest NRF was similar to today but its distribution has changed NRF habitat is more

concentrated in the wilderness rather thanportion today in the Below Dam Lower and Mid Areas

of the watershed as compared to 1900 Also late seral habitat was better connected in 1900 than

today and occurred generally at lower elevations

those listed in the ROD C-3 and AppendixJ2 thatare suspected to occur on theSouth Fork

Current Conditions

This watershed falls within the Western Cascades province which is considered to be the core of the

spotted owl because it to be in the best condition relative to otherrange appears provinces in the

owls range Draft OR St Review USFWS Populations remain moderately high The north-south

distribution is adequate with the of the Santiam Passexception area which has been identified as an

area of concern for intra-provincial movement some theexceptions overall andquality

of habitatquantity is relatively high on federal lands Connectivity between provinces through

suitable and habitatdispersal is sufficient the Santiarn area ofexcepting concern
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owl in termshabitat conditions are discussed in this document of nesting roosting
Existing spotted

NRF habitat refers to stands which exhibit
habitat and habitatdispersal Nestingforaging

dominatedmoderate to high dosurecanopy 60-80 peitent multi-layered1 multi-species canopy

DBH deformities
trees 30 variousinches incidence of trees with

high large e.g
large overstory

cavities broken
large tops dwarf mistletoe infections and other evidence of decadence numerous

accumulations of fallen trees and other and
large large woody debris on the groundsnags

below the for owls to Biological Opinion 1990 ISC 1990
sufficient open canopy flyspace USFWS

twoand habitat consists of mature stands that have at least canopy layers
Foraging roasting

trees than 21
overstory greater DBH andsnags LWD and 60-80%present canopy closure ISC

FEIS
1990 and habitathabitat axe considered suitable within the Spotted Owl

Foraging nesting
diameter

1992 includes stands that have atat least an 11 DBH average tree and
Dispersaihabitat

least 40% closurecanopy ISC 1990 USFWS 1991
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Threatened Endangered Sensitive

and ROD J2 Appendix WildUfe Species

STATUS

Species

Amphibians and Reptiles

Red legged frog

Regional

Sensitive

Foresters

Species List

App J2 Species

of Concern

Northwestern pond turtle

Oregon slender salamander

Cascade torrent salamander

Tailed frog

Clouded salamander

Birds

Ferruginous hawk

Northern bald eagle

American peregrine falcon

Northern spotted owl

Greater sandhill crane

Harlequin duck

Common meranser
Black-backed woodpecker

Mammals

Townsend big-eared bat

White footed vole

Red tree vole

California wolverine

Fringed myotis

Hoary bat

Long eared myotis

Silver haired bat

American marten

Fisher

Molluses Land slugs

Prophysaon coeruleum

Prophysaon dubwm

Total 27 species

Sensitive

Threatened

Endangered

Table 27
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NRF habitat is somewhat but well distributed the watershed Habitat
fragmented throughout

stand
conditions were determined through aerial photo interpretation vegetative data and field

of owl
over the by local The relative distribution known spottedverification past years biologists

nesting roosting and habitatforaging as well as habitatdispersal by ROD land allocation is

Table 28 anddisplayed by Figure 57

HabitatSpotted Owl NRF and Dispersa

ROD AllocationBy
NFR Non Non Dispersal Dispersal Non- Non-

ROD Habitat NRF NRF NRF Habitat Habitat dispersal dispersal

LSR 4848 .57 3644 .43 5986 .71 2504 .29

Matrix 6580 .42 8932 .58 10489 .68 5022 .32

Spotted owl Core 1490 .94 93 .06 1526 .96 57 .04

Other Reserve 6658 .50 6597 .50 10223 .77 3032 .23

Private .00 2204 1.00 1055 .48 1149 .52

Riparian 8247 .42 11565 .58 12665 .64 7148 .36

Wilderness 40781 .59 28722 .41 61521 .89 7982 .11

Table 28

ROD Allocation Within NRF Acres

52% of Watershed Acres

AMA

4% LSR

Co
2%

Matrix

9%

______________________
Other Reserve

Wilderness
________________________

9%
57%

_______________________________

__________________
Riparian

NRF Nesting/Roosting/Foraging ______
12%

Figure 57
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Late Successional Reserve LSR Analysis

The South Fork watershed contains ofpart one large R0218 Figure 58 located within the

East Fork There are 16 known historic owl centers within thisdrainage acthrity LSR Table G-11

VoL App FSEIS indicates that this tSR containscurrently 70% suitable habitatII eight owl

and three territorial at time of theseprinting The reproductive histories of owls
pairs singles is

Table WL8 on LSR R0218 and illustrates that
displayed Appendix overallby Reproductive History

health of this LSR is fair to good The King Creek contains the best habitatthe current drainage and

two owl
very productive pairs K.Swindle Pers Comm. The remainder of habitat is fair to good

as is and difficult to
it contains some Thispairs LSRmarginally reproductive very steep survey

but between 1989 and 199295% of it was The futuresurveyed to Region Forest Service protocoL

of this LSR to become NRF habitat may be limited by the fire theaverage frequency on
capacity

south of the East Fork The northfacing slope facing slope of this has good to become
potential

habitathigher quality NRF

The distance between LSR5 in the Western Cacades is 6.4 air miles Since owlsprovinceaverage

fromnormally disperse randomly their natal areas and barriers successful
occasionally exist

often blocks ofdispersal requires suitable habitat thanlarger single narrow of land
strips Appendix

Table WL9 the distance air miles and safest routedisplays by straight probable dispersal for the

nearest LSRs around LSR R0218 This safest dispersal route was delineated by theassessing most

owl would
logical path successfully dispersing juvenile spotted likely cross to get to the nearest

Critical Habitat of the Northern Spotted Owl

Critical habitat units CHU were established by USDL Fish and Wildlife Service USFWS in

with the Thiscompliance Endangered Species Act ESA watershed ofoverlaps portions two large

CHUs Table29andFigures58and59 AthtaloflO% oftheNRFhabitatintheSouthForkis

within critical habitat boundaries

Critica Habitat in the South Fork

CHUILSR

Critical Over- Acres NRF Acres NRF

Habitat Total lapping Outside Outside Outside Outside Owl

Unit Acres Acres Overlap LSR LSR LSR LSR Site TAKE
OR-17 5712 8382 0.53 7330 0.47 4538 0.54 1817

2418
___________________________________________________________________

1413

2425

OR-19 7116 0.00 0.00 7116 1.00 3883 0.55 867

869

2416

Table 29

201



SOUTH FORK MCKENZIE WATERSHED
LATE SUCCESSIONAL RESERVES
AND CRITICAL HABITAT UNTS

c-17

c-17

FIg 58



Percent of NRF in the South Fork Mckenzie Watershed

and Within Critical Habitat 52% of Watershed Acres

CHU OR-li NRF

13%

CHU OR-I NRF

5%

Non-CHU NRF

82%

NRF NestinglRoosting/Foraging

CHU Critical Habitat Unit

59Figure

Thirty eight percent of CHU OR-17 lies within the South Fork watershed This CHUwas designed

with the of habitat contains of thepurpose maintaining and providing essential NRF It some area

blocks oflargest nesting habitat and provides an essential link to the Eastern Cascades toprovince

the east Table C-il VoL II App FSEIS displays that 65% of this CHU is suitable spotted owl

habitat

Only 5% of CHU unit OR-19 lies within the South Fork and it contains 3% of the total NRF in the

South Fork Figure 59 This CHU was designated also to provide NRF habitat in fairly

block butunfragmented also ensures between the westernconnectivity and eastern Cascades

the Waldothrough Lake Three Sisters and Diamond Peak wilderness areas Table C-li indicates

that 52% of this CHU is suitable habitat

The of the South Fork to the Cascade-Coastproximity Range connection near GroveCottage was

identified in the Draft Spotted Owl Recovery Plan as an area of special concern The South Fork

facilitates this connectiondispersal

Status of Known Owls in the South Fork

Appendix Table WL1O describes habitat conditions NRF reproductive history and other indices

for each known owl within the South Fork These tables show that 35% 14 out of 40 activity

centers have insufficient amounts of suitable habitat within their .7 or 1.2 mile radii
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The histories ofreproductive all known owls in the South Fork are displayed onspotted Appendix

Table CHUWL11 OR-17
as well as all owlsspotted in LSR R0218 Appendix Table WLS and

Appendix Table WL12 thanSince these areas overlap many owls are listed more once LSR

R0218 and CHU OR-17 outside the butinclude certain owl centers from watershed
spotted activity

within the boundaries of the LSR or CHU Not all owls listed in the tSR or CHU are found within

the South Fork

Spotted owl surveys were 1989 and 1994 Forest Servicecompleted between using Region protocoL

The extent of completed surveys is WL13 that includingpresented in Appendix Figure illustrating

the wilderness acres 40% of the watershed has been and this includes 86-90% of the LSRsurveyed

and CHU areas It should be noted wilderness of thethat notsurveys were completed in portions

watershed where 12 mile radii mtrude into this wilderness
except

The Andrews ofForestExperimental HJA five miles north of thisjust watershed is one

eleven owl demographic areasstudy Appendix Volume II FSEIS for theFindings HJA
spotted

indicate 9% annual decline An overall conclusion is that for all
population study areas this same

is and this rate of oftrend decline rateconsistent population is accelerating However the decline is

not this extreme because surular annual over the last ten indicate total
likely surveys years

ofpopulation banded owls would be noticeable if an annual 9% decline was occurring it is more

1-2% more resembles the decline of the
that the annual rate of habitat loss closely populationlikely

three decadespast

Habitat of theDispersal Spotted Owls

The role of dispersal 11/40 habitat for owlsspotted is to functionalprovide and interconnected

old growth ecosystem The that
principle is the LSRs would provide healthy clusters of owl

pairs

and tcould disperse to surrounding LSRs and suitable habitat blocks
resulting juveniles successfully

Dispersal habitat for owls
capability spotted was measured across the watershed theby calculating

amount of forest habitat at 11 DBH and 40% cover on federal lands andcurrently canopy for all

the of of the that touch thequarter townships adjacent to watershed Only 7% 45 townships

South Fork contain fewer than 75% federal lands Appendix Table WL14 Results of this analysis

indicate that habitatdispersal is above 50% for all but two quarter townships and the lowest is

outside the watershed habitat meeting this standard 80%
predominantly Dispersal 11/40 averages

watershed than 1000 in size Thisfor all which arequarter townships adjacent to the larger acres

information indicates that the withuplands their included riparian areas are providing adequate

habitat for like the spotted owl which use stands forlarge dispersaldispersal species

of reservescomparison acres available for dispersal through riparian was completed for the

interim reserve outlined in the
riparian strategy

ROD Results indicate that when averaged for all

to the South Forlc 64% of all areas not within anotheralreadyquarter townships adjacent riparian

reserve meet thethe standard Approximately49% of watershed11/40 percent lies within the

interim reservesriparian

One area of concern for dispersal is Indian Ridge in the lower of the watershed because theportion

quarter township to the west is located outside themostly watershed and containsonly 41.9%
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habitat This thequarter township is mostly on private land This area is
dispersal primary

route between the two nearest LSRs
dispersal

Another area that not connected
appears adequately is between LSR R0217 and LSR R0219 An

aerial photo indicated there are forested
analysis very narrow 11/40 routes north-southgoing

between these LSRs and since much of this is land there is chance of successfulprivate poor

dispersal through this area in the future

theOverall habitat in watershed is
dispersal very good However when viewed subjectively using

aerial and the forestphotos connectivity map successful dispersal beyond the watershed in

direction limited by fragmentation and lands in otherwesterly appears private Dispersal directions

is adequate

Future Trends

Forest management as prescribed by the ROD in this watershed will enhance habitat for late

successional and old growth related such as the northern
species spotted owL

Northern Bald Eagle

Haliaeetus leucocephalus

Federal Threatened

State Threatened

Bald eagles require habitat ofconsisting scattered old-growth conifer trees near available fish

such as lakes reservoirs and riverssources They are occasionally sighted over and adjacent to

Cougar Reservoir the body of water in thelargest South Fork No historical records exist for bald

eagle nesting in the South Fork Nesting habitat surrounding Cougar Reservoir is abundant

the level of disturbancealthough high recreational use and resulting possible may decrease ihabitat

in those areasquality most adjacent to activity Cougar Reservoir has been annually ground

Blue River thesurveyed during winter by ODFW until 1993 and Ranger District conducted survey

in 1994 An aerial bald nesteagle survey was conducted in April1994 and no bald eagles were

seen All baldpotential eagle nesting habitat surrounding Cougar Reservoir and the McKenzie

River has not been surveyed to bald standards but thateagle protocol it is generally thought if

eagles were nesting in the area there would be many more Recreationalsightings use is heaviest in

late spring through fall in Cougar Reservoir and the
early along McKenzie River and bald eagle

aiesightings sporadic Ground thesurveys along McKenzie River would be extremely

time-consuming due to the lack of good overview lookout points

Future Trends

Bald eagle habitat quality in the South Fork is expected to remain constant in the futurefairly

About half of Cougar Reservoir borders the Three Sisters Wilderness where potential nest trees are

scattered among secondfire-regenerated growth The west half of the reservoir partially bordering

the lower and mid of theportions watershed also contains scattered old-growth nestspotential

frees BaldDouglas-fir Eagle Management Area of 125consisting acres has been designated in
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Riderthe Forest Plan Creelc and theoverlapssurrounding Terwilliger Hot Springs Special Interest

Area Due to the level of year-round recreational use this area receives this not
unusually high may

bald However due to the of thebe the most suitable location for future eagle nesting adjacency

the habitat will thecontinue to
wilderness east of reservoir suitable be abundant in future if

nesting

mile of the the west side are future loggingother areas within one reservoir on logged Any

activities mile of the reservoir should allow continued provision of scattered and abundant
within

eagle perch ties

Due fire in wilderness within the last 40.50
to continued suppression activities including years

many second growth fire stands such as those east of Reservoir
regenerated just Cougar are

Some stands contain amounts of andsomewhat suppressed high undergrowth LWD making
natural intervals tothem to stand event

susceptible replacement Figure 59 Allowing fire

reestablish themselves in this area initially with the aid of prescribed underburns will help

maintain future bald habitat and standthe of
eagle nesting prevent probability catastrophic

whichevent Underbums would also accelerate the development of old-growth trees are
replacing

used as nest and perch habitat by bald eagles

At the the of Engineers is considering installation of temperaturepresent time US ArmyCorps
in

control structure in Reservoir which if couldimplemented result the reservoirCougar being

drawn down over the two construction for inForage would be theeaglesyear period plentiful

short term due to concentration of fish but could then decline duringthe rest of each year

The FSEIS ROD lakes streamsthat reserves be established around and large which
requires riparian

serve as bald habitat The and maintenance of this habitat on the landscape is
eagle protection

valid for within
critical reasonsto of this Therethe maintenance species maybe thinning riparian

the of diameterdevelopment trees for
reserves to promote large eagle roost/nest sites However

this would need to be balanced with potential impacts to other riparian-dependent species
activity

American FalconPeregrine

Falco pengrinusI

Federal Endangered

State Endangered

In the Pacific states preferred peregrine falcon nesting sites are sheer cliffs 75 ft or more in height

therewithin to meadows abundance oflakes or areas where is an
proximity riparian prey species

In 1991 and 1992 the ODFW in with theconjunction WNF reconnaissance ofcompleted an aerial

selected cliffs on the Blue River RD theincluding South Fork area to determine peregrine

and those with nest site to
identify potential Ground determine

occupancy surveys cliff occupancy

have been with the of the
extremely limited exception one occupied aerie in the South Fork Cliffs

which to contain suitable nesting habitat were examined on the ground and
appeared

was made that were not suitable due to lack of nestdetermination ledges predator access or
they

lack of Sinceheight 1991 no major projects near duff sites have beenhigh potential planned during

the peregrine nesting season and the two-year protocol ground have not been orsurveys required

conducted Other than the one existing aerie no other historic pre-1975 or traditional post-1975

falcon aeries are known to exist in the South Fork site management plan for the
peregrine

aerieexisting is in the final review and is scheduled for in 1995 Potential
stages completion
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doesnesting habitat exist at many locations both in the wilderness and in the
peregrine especially

Mountain butarea it has not all been andChucksney mapped ranked in terms of All ofquality

these areas are within distanceforaging of the South Fork McKenzie River and other smaller

streams and wetlands that could provide an foodadequate supply

Future Trends

in the area of the aerie in the South Fork small-scale habitatoccupied peregrine enhancement

will be recommended on the district to maintain and
projects improve the area for peregrines and

their This of the usual theprey might consist snag creation activities beyond levels forpercent

zone or shrub and where are not abundant Seasonalsecondary feeding berry plantings they

restrictions on disturbance activities within the primary secondary and if zonesnecessary tertiary

will maintain the of the nest site and allow bothhelp integrity peregrines and prey to inhabit an area

which is undisturbed Conservationrelatively and enhancement of areas within the of
riparian zone

use will maintain foraging habitat for this species

Greater Sandhill Crane

Grits canadensis

State Sensitive

R-6 Sensitive

The sandhill crane roosts nests and rears meadowsyoung in wet and shallow marshes The most

successful nests are constructed near waterdeeper where hardstem bulrush are present but typical

nesting territories occur in meadows Foods include tubers seeds grains amphibians small

mammals other invertebrates 180 ofinsects crustaceans and nesting pair may acresrequire

habitat Stern et 1985

Sandhill Cranes have been documented nesting in the wilderness of the South Forkportion analysis

areainl993andapairofcraneswasseeninthesameareainl994 Itisexpectedthatothersuitable

habitat in the wilderness is occupied although it has not been inventoriedregularly

These cranes are of the Central Valley Population CVP which is one of four inpart populations

North America it is the western most and second most numerous Schiorif et al 1985 This

population is stable at this time Marshall et atfairly Littlefield pers comm 1992 and it has

its into new theareas including Cascade Range Most do notexpanded range pairs begin nesting

until or and mostage fail at thefledgling young first few seasons because of inexperience

Pauflin 1989 Some birds are never successful Ivey pers comm. Factors such as predation

brood strife disease and starvation probably all contribute to poor reproductive success

207



Future Trends

All sandhill crane habitat is located in the wilderness of the South
potential portion Fork analysis

area At the present time use of the wilderness near the crane sightings is of thevery low for most

year and nesting cranes are not disturbedprobably by human activities Wilderness use is highçst

fall season but even at that time is still judged to be notduring hunting low and would probably

impact cranes before their migration

CALIFORNIA WOLVERINE
Gulo luteus

Federal Candidate Category

State Sensitive

R-6 Sensitive

No wolverine studies have been conducted in the Western Cascades The most comprehensive

wolverine was in northwestern Montana Hornocker and Hashstudy 1980 found thatThey

wilderness or remote where humancountry activity is limited essential to the maintenanceappears

of viable wolverine populations High elevation wilderness areas to beappear preferred in

summer which may wolverineseffectively separate and intensive human disturbance in most

areas In wolverineswinter move to lower elevation areas which are snowbound with limitedvery
human Wolverinesactivity do not significantly use youn dense stands of timber or clearcuts

The majority of wolverine occurs in of scatteredactivity large mature timber with someexpanses

use of ecotonal areas such as small timber pockets and rocky broken areas of timbered benches

Heavy use was found in theopenings which ofsupport good winter populations big game animals

source of carrionprincipal which makes up much of the wolverines diet Marshall 1988 In

addition to carrion wolverines also feed on marmots snowshoe hares various rodents insects

insect larvae andeggs berries Marshall 1988

Wolverines to be very wide-rangin secretive and unaffectedappear by geographic bathers such

as mountain ranges rivers reservoirs highways or Forvalleys this reason Hornocker and Hash

1980 recommended that wolverine populations be treated as rather than locaLregional

Habitat for wolverines does occur in the South Fork watershed analysis area primarily in remote

elevation areas of the Three Sisters wilderness near recenthigher Mink Lake basin The most

wolverine sighting was documented at Frissell Crossing in late summer 1991 thebordering

wilderness The low amount of human use in ofrelatively most the French Pete addition to the

Three Sisters Wilderness also the remotenesshelps provide needed by wolverines

Future Trends

Wolverines occasionally prey on ranked thebig game currently at fairly high levels in South Fork

ODFW trend predictions are that big game populations will continue to increase somewhat before

offleveling Planned future district habitat enhancement in theprojects Special Wildlife Habitat

Area below Rebel Rock area would benefit big game and wolverinesthereby An evaluation of
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Access and Travel Management in the South Fork may also result in additional road dosures to

meet Forest Plan Standards and ODFWs concerns about road Forestrequired densities on Service

lands bothbenefiting big game populations and wolverinesthereby

FSEIS LWD requirements will benefit small mammals which are also preyed upon by wolverines

If human use in the wilderness increases in the future habitat quality will be reduced The

predicted population growth in Lane County will no doubt increased userplace pressure on remote

wilderness areas such as the Mink Lake Basin although use might continue to be concentrated in

the currently use inhighest areas An increase recreational activities such as hunting fishin and

in the South Fork area may all contribute to reduced habitat wolverineshiking quality for over the

long-term

Townsends BatBig-Eared

Plecotus townsendil townsendii

Federal Candidate Category

State Sensitive

R-6 Sensitive

Although Townsends batsbig.eared are the most characteristic bat found in caves in the western

US the small amount of historical datapopulation indicates decline in numbers Caves and

cave-like structures are cntical habitat for these bats as hilernacula in winter and as roosts for

summer coloniesnursery Perkins 1987 They are known to roost pnmarily in caves areas

seldom disturbed by humans Human disturbance may cause the bats to permanently abandon

roostsites Maseretal 1981

Isolated populations of this bat have been found on the Willamette National Forest Potential

habitat adjacent to management activities has been surveyed in the South Fork since 1989 Some
add batjtional surveys were conducted in 1992 No additional locations of this bat were found One

occupied hibernaculum exists the South Forlç with only one Townsends Big-Eared bat

documented

Foraging areas which include habitatsspecial such as riparian areas and meadows are currently

stable habitat for moths theproviding high quality lepidoptera Townsends primaxyprey species

Future Trends

it is expected that future habitat for the Townsends batBig-Eared will improve under management
in the ROD at the looseprescribed Snags bark stage may provide habitatroosting for individual

bats but caves are higher habitat and used as winter hibernaculaquality and coloniesmaternity

With logging activities in the South Fork some of the suitable roost willsnags still continue to be

lost However the continued snag creation program and 15% treegreen retention requirements

will mitigate this habitat over the long-term as required by the Forest Plan and FSEIS ROD
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Protection of identified habitats such as snags in clearculs and edges like roads caves and riparian

areas as recommended in the Habitat Environmental Assessment and
Special ROD will help retain

their microclimate and the of bat habitatintegrity Many rock outcrops which contain bat habitat

can beonly surveyed for bats with great difficulty

Riparian areas standards for interim reserves in the will enhanceprotected by set riparian ROD
habitat for this species The maintenance of nparian habitats on the landscape is critical to the

maintenance of the Townsends Big-Eared bat

Red-Legged Frog

Rana aurora

Federal Candidate Category

State Sensitive

R-6 Sensitive

Red have been found in terrestrial and aquatic habitat up to 5500legged frogs approximately feet

elevation waters for the but areBreeding red-legged frog vary considerably they generally found

in ponds or low flow waters that last long enough for metamorphosis to occur and contain sturdy

underwater stems for attachment seasons inegg at higher elevations may occurBreeding February

or March They waterrequire that will last into lateearly May or early June Water purity is very

important for limitedreproduction amount of silt is but chemicalspermissible foreign from

herbicides or can be fatal to and larvae Hibernation
pesticides eggs sites occur under mud or silt in

the bottom of water bodies or within rodent burrows and downed denselogs Fairly vegetation

the shorealong will help to minimize of Outside of thepredation tadpoles breeding season they

may occur at considerable distances from water and have been found 600-900 feet or more from

any standing water As increasesaridity during summer the frogs move towards stream and pond

edges Nussbaum et aL 1983

have been documented from three locations South
frogs only in the ForkRed-legged analysis area

but the area has not been extensively surveyed Since 1990 wildlife biologists and technicians have

conducted incidental in but were not basedamphibian surveys project areas they on InprotocoL

1992 several creeks in the South Fork were searched for amphibians and since 1993 most creeks in

areas have had at least searchcursory The basic guideline for creek searches within
project

areas has been 1/2 hour by one individual focusing on the best habitat Although stream
project

crews have includedsurvey always amphibian sightings in their awareness ofreports amphibians

has been increasing over the last few making streamsightings more Inyears likely 1994k survey
coveredcrews included specific amphibian search as ofpart their biological probes and many

stream miles in the wilderness of the Southportion Fork Based on all amphibian withinsurveys

the South Forlc the absence of red-legged frog sightings in comparison with those of other

amphibians makes it are abundant
appear only patchily distributed and notthey



Future Trends

The habitat in the South Fork is to remain stable in future All futurered-legged frog expected years

will of
projects provide protection all habitatpotential red-legged frog breeding in compliance with

the FETS ROD USDA USD11994 The theprovision of this habitat on landscape is critical to the

maintenance of this Waterspecies quality is not in the lower elevation lakesexpected to be reduced

or streams in the future and thus no imminent risks to water are foreseenquality

Listed in theSpecies ROD C-3 and Appendix J2

Appendix Table WL15

Molluscs

An of habitat for the
analysis requirements 97 listed inspecies Appendix J2 43 species listed in

Table C-3 of the ROD with Furnishalong expert opinion by Dr Joseph determined that two species

of land slugs have reasonable chance of occurring on the Willamette National Forest and the South

Fork

coeruleumPrcphysaon is rare land slug occurring in undisturbed moist coniferous forestsrelatively

from low to middle elevations from South Puget Sound down into the Willamette Valley No
known locations exist as many historic sites are now within urbanizedheavily areas and on

non-federal lands

Prcphysaon dubium is very rare land slug associated but also in rockslidepartially riparian found

areas and exists in Piercerange County Washington Clackamas and Hood River Counties in

Oregon and inTrinity County California Road building and road maintenance are potential

disturbances to this species where it occurs in rockslide areas

There is about thesignificant uncertainty distributionspecific and ofpotential both theseoccupancy

land the South Forkslugs on

Arthropods

None of the four ofgeneral groups listedarthropods in Table C-3 of the ROD occur in the South

Fork The four groups listed include

canopy herbivores

coarse wood chewers

litter and soil dwelling species and

understoiy and forest herbivoresgap

within theseSpecies groups occur in the Southern Oregon and Northern California area
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Amphibians

None ROD have in this but listedof the listedspecies on Table C-3 in the watershed1range species

in Appendix J2 do occur and have habitat on the South Fork Appendix Table WL16 These

indude the associated Cascade Torrent Salamander and Tailed
riparian Frog as well as the

Slenderterrestrial associated Clouded Salamander and Oregon Salamander

AssociatedRiparian Amphibians

The Cascade Torrent Salamander as has
Rhyacotriton a2scadae listed by ODFW sensitive species

been found on the near by H.J Andrews Forest andExperimental is not known to occur in the

South Fork Habitat is for this species on the South Fork However 20 locations are known
present

to exist on BLM lands of the Eugene District It normally occurs in or near cold clear streams and

streamsin association with talus small rocks and often ingravel permanent with moss
seeps

rock rubblecapped in late seral forests or small openings This species is sensitive to activities

which headwater or such roadareasimpact seeps as logging and building activities that increase

of watersedimentation and/or in their Conservationcoarse substrate habitat areas of
temperatures

inis essentiaL It is not found streamshabitats usually warmer than
seep

55F This species is

overland from one small stream to the next andpoor dispenser may have poor to recoverability

from habitat disturbance

There over 1500 miles of streams in watershedare this and their conditions are described within the

of subwatersheds in the section These associated areSoil/Water/Fish riparian speciesgroups
of themore occur in the colder stream suchto systems as Roaring River Elk Creelc and most

likely

streamsperennial coming out of the wilderness

The Tailed Frog Ascaphus truei an ODFW sensitive species is also associatedriparian late seral

normally found in fast
species flowin rocky cold water streams and headwaters in coniferous

forests indicate that thisSurveys species is well distributed across the watershed except possIbly in

the lower Stream from 1994 found tailed in II
surveys frogs every major class or III stream

portions

surveyed Estimates of population densities have not been Thisattempted is
species reported to be

quite sensitive to water temperature and quality changes With its low reproductive ability

evidence that localized cansuggests populations be in streams which drain
extirpated extensively

harvested watersheds This species is known to foresteddisperse through habitats upsiope during

wet fall weather to and
occasionally ridgetops probably into adjacent drainages

Terrestrial Associated Amphibians

The Clouded Salamander Aneidesferreus an ODFW sensitive has been documented in thespecies

South Fork at only one location near Hidden Lake This species normally inhabits large Douglas-fir

and of
logs stumps varying decay stage They require permanent dampness rotten logs necessary

and or woody debris for cover such asfor specific invertebrates rocky large class III and IV

or with bark Clouded salamanders areDouglas-fir logs snags sloughing dependent on

continuous supply of suitable large rotting logs and Theresnags is some thequestion whether

LWD of Alternativeretention requirements are adequate in the matrix over the long run FSEIS

App J2 Thisp.422 species seems vulnerable to extirpatioi by high fire whichfrequencies destroy

LWD
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The Oregon Slender Salamander Batrachoseps wrightorum an ODFW sensitive species is associated

with coarselarge well-decayed wood debris in late seral forests with embedded soils This species
is endemic to Oregon These are soils that contain adequate fissures and cracks that allow this

salamander to move thentthrough They migrate vertically to maintain suitable moisture regimes

Oregon slender salamanders are often found in cracks within large logs or rock rubble areas of

permanent dampness This species has been documented at several locations throughout the

watershed between 2000 and 4500 feet elevations Surveys are needed to determine this specie
level of to activitiessensitivity and to further define its distribution Surveys from the Hidden Lake

area indicate that it may contain one of the best known ofpopulations this species Soil compaction
and the loss of LWD especially Douglas-fir logs maynegatively impact this Therespecies is

concern that log retention standards of Alternative may not be adequate over the long run for this

habitat needs
species See FSEIS App J2 425

The of several otherpresence amphibians such as the Red Legged Frog R-6 USFS listed sensitive

species and other species are documented and illustrated on Appendix Table WL16 for the South
Fork Species documented include the western Redbacked Salamander Cascade Frog Dunns
Salamander Northwest Salamander and the Spotted Frog

in addition to the late-seral associated amphibians discussed above and mentioned in the ROD
several other ofspecies special concern or their habitats are known to exist within the watershed of

the South Fork Included are the Northern Red-legged Frog Rana aurora an R6 USFS Sensitive

theSpecies Spotted Frog Rana pretiosa and the Cascade Frog Rana cascadae all three federal

candidates for theprotection under Endangered Species Act and documented as occumng on the

South Fork The Cascade Salamander Rhyacvtriion cascadae listed in Oregon as Sensitive has not

been positively documented in the watershed

Recent evidence documents declines throughout historic ranges for many ofspecies amphibians
Local populations in specialized habitats exist within the South Fork watershed for some of these

species known locations are identified on maps at the District Permanently damp areas with good
hiding cover such as talus slopes large LWD spring-fed ponds andseeps areas of good water

quality are important critical habitats found in the South Forlc and utilized by specific amphibians

Although secretive amphibians may constitute of thelarge percentage vertebrate biomass in

permanently wet or damp areas

Amphibians in general are thought to be excellent indicators of environmental stress or change with

skins morepermeable than most vertebrates and dependency for water Recent evidence has

suggested amphibian declines can be attributedpartially to lack of resistance to UV-B solar

radiation acidification and habitat degradation
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Reptiles

The Western Pond Turtle Clemmys marmorata is of particular concern and federal candidate to be

listed as Threatened under the Endangered Species Act The pond turtle has been declining

withdramatically exotic species competition and habitat degradation as important contributing

factors At this time there are no documented of
sightings pond turtles in the South Fork watershed1

however habitat does exist in the Delta area below the dam and on at thefloating logspotential

the This has been documented on other of the Willamette Nationaledge of reservoir species parts

Forest information is limited for amphibian and distribution and habitat in theOverall reptile

South Fork

Birds

The black-backed hasPicoides may occur in the watershed butarcticus not beenwoodpecker

documented Habitat exists in mixed conifer and standslodgepole pine at elevation in thehigh

cascades of the watershed The South Fork is at the southern extension of its
high portion range

Black-backed woodpecker habitat may be degraded by salvage and fuels management such as

sanitation harvest that reduce beetle infested frees because the black-backedoperations woodpecker

on these beetlesforages

Common merganser Mergus merganser sightings have been documented on the South Fork This

species is associated with larger moderate gradient streams primarily at lower elevations Habitat

for this occurs the lower main stem of the South Forlc and outside the watershed
species along

thealong main stem of the McKenzie River Most of these habitats are on lands are inprivate and

condition Thisdegraded species is widely distributed common inhabitant of the McKenzie basin

and is to limitedsubject hunting pressure

Mammals

The fisher Martes but not documented the South Fork Pisherspennanti is suspected to occur is on

associated with forests in the low and mid elevations of the westernare hemlock forest zone This

is not associated with late seral forests but affected and
species highly is by fragmentation possibly

human disturbance Fishers continuousprefer canopy cover with diverse structure on the forest

floor that enhances their base habitat and This requires large cavities inprey populations species

forsnags dennin than 18usually feetgreater above the ground Large trees or withsnags cavities

are valuable These trees canlarge be somewhat uncommon in most mid seral to maturevely

stands Low elevation late seral habitats with are habitat for this in the
large snags preferred species

South Fork Risk for maintenance of this species presence is dependent on well distributed large

snags 20 DBH for natal den sites and adequate LWD for habitatforaging

The American marten Martes americana has not been documented in the South Fork but habitat is

abundant This is
species generally more abundant and widely distributed than Fishers Key

habitat features are downed course woody debris of various decay stages and oflarge patches late

seral forest generally at moderate to high elevations 3500 Marten are likely most inprevalent
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areas and thewith high snag LWD levels withm silver the
pacific fir zone such as Pyramid

the of themountain area of the wilderness and Grasshopper mountain in mid portion watershed

condition and distribution for this is well andHabitat species distributed connected except possibly

in the areas of the lower and mid of the watershed
highly fragmented portions

the South Fork HabitatThe Lynx has occurcanadensis been reported to in exists at higherLynx

elevations of habitat where snowshoe hares are This
lodgepole pine suspected is

species federally

listed two have
category species Lynx very large home ranges 50 sq mi This rare species

will be assured in reserves
viability likely designated

The Phenacomys is to be abundant inred tree vole longicaudus expected late send western

hemlock forests of the South Fork however none are documented because have not beensurveys

conducted Red tree voles have been documented on the H.J Andrews Experiment Forest where

13% of thethey comprised total diet of spotted owls Forsnian et aL 1984

Bats

One of the five of bats listed in Appendix J2 have been documented in the South Fork All
species

five to use and decadent trees for roostingspecies appear snags Snags in clearcuts are generally

used roadsfor roosts and used withEdges of clearcuts riparian areas are for foraging Bridges

crevices are often used as roostsnight Human created reservoirs and wetland areas have benefited

bat many areas Habitat for bats is well distributed across the South Fork primarilypopulations

in mature and late seral forested areas

The fringed myotis Mtis thysanodes may occur in the South Fork it is considered rare on this

forest One has been documented thecapture on H.J Andrews ForestExperimental to the north

Pers Comm Greenlee The ofmajor portion its range appears to occur in habitats Thisdryer

at or within the forest and The
forages canopy areas

species prefers riparian fringed myotis

to roost and hibernate primarily in caves under bridges and buildings it is not known
appears

how are for this have notimportant snags species Surveys been completed to this
specific species

The hoary bat bat associated withLasiurus cinereus is migratoiy mature forests and riparian

areas for and This is likely to occur notroosting on the South Fork haveforaging species Surveys

been to this However this has been documentedcompleted specific species species on the H.J

Andrews ForestExperimental Pers Comm Greenlee

The Myotis volans may occurs on the South onlong-legged myotis Fork foraging moths and

beefles near forest roads andedges along riparian areas It day roosts primarily in large snags

occasional rock crevices and live trees

The silver-haired bat Lasionycteris noctivagans is to occur on the South Fork but has notsuspected

been documented This batmigratory is associated withstrongly late seral forests for both roosting

and foraging It roosts in crevices of large and decadentsnags trees rarely using caves They

typically forage over dense mature forests in riparian areas and feed on of
variety arthropods
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Future Trends

With reduced rates of in the future most seral associated wildlife
expected logging early

if naturaldecline in the next decade However fire couldoccurspopulations will they remain

stable or increase depending on the amount of acres burned The transition from mid to late seral

the next 50-80 in continued abundance of mid seral habitat
will occur over years resulting

associated for several decades
species

as in the FSEISFuture trends for bats and other wildlife populations under management prescribed

ROD habitats should be
will reduce the risk of local extinctions and likely improve Populations

well distributed and maintained across the watershed There is still some level of concern for some

due levels of trees
of to andthese the in the

different matthc and
prescribed snags greenspecies

these
buffer widths around ofareas and wetlands Specific knowledge many of species is

riparian

the research
still limited Alternate such as thatlandscape designs recently suggested by groupvery

these
working on Augusta Creek merits consideration for meeting the needs ofsubwatershed

in theas well as the landscape design prescribed ROD
species

moliuscofRegardless which of the habitat trends for the two fourspecieslandscapes prescribed

two and three other mammals listed above are all expected to improveamphibians birds five bats

thethrough maintenance enhancement or ofprotection habitat suchcomponents as snags LWD
rockdecadent trees patches of large trees slides talus caves and riparian zones

evolve the next decadeBased on FSEIS ROD an increased rate of knowledge may in
requirements

through ongoing research and an increased level of for like molluscs and
surveys species

amphibians

ECOLOGICAL INDICATOR SPECIES

indicatorThe Forest Plan 1990 fordesignated specific management areas MA ecological species

MM with land boundaries identified for across
specific are marten and the

pileated woodpeckers

forest The habitat forpurpose is to mature and old
protect growth all dependent species by

developing network of suitable habitats large enough and spaced dose enough to maintain

of the Marten of habitatareas consist of 160 acres contiguousviability target species denrung no

more than three miles and corecontiguous nesting habitat of 300 areas for pileatedapart

eachwoodpeckers no more than five miles apart Foraging habitat for is also identified but not

reserved in all cases

The ROD and standards andaccompanying guidelines states that administratively withdrawn

areas that are in current plans and draft plan preferred alternatives to benefit American
specified

and other tomartens late-successional are returned the matrix unless
pileated woodpeckers species

otherknowledge indicates that allocations meet
local and these standards and guidelines will not

management for theseobjectives species ROD C-3

Management andSouth Fork of reserved acres in areas interimIn the comparison designated

many times more reserved thetherereserves illustrates that are acres by interim riparian
riparian

reserves than by administratively withdrawn areas within the 1990 Forest Plan In most areas
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however the of habitatstrips riparian only without the current MA reserved areas show an

abundance of edge and of habitat the blocks of habitatshortage interior provided by for marten

areas which exceed 400 yards in width This will remain the case until many of the riparian cluster

transition into blocks ofareas large enough mature or late seral habitats to function as interior

habitat for these Thespecies spotted owl dispersal identified thatanalysis 64% of the interim

not set aside by another reserveriparian reserves already allocation are in an 11/40 condition or

older Therefore there are approximately 36% that are currently these blocks ofvery young If

interior habitat were harvested in the rLear future the interim reserves would not be adequate in

areas like the lower of the watershed This could takeportion up to 100 years since much of this

habitat has been harvested in the last two decades or they may remain too deficient of interior

habitat indefinitely in areas where the class stream reserve areas are further Thisapart

watershed containscurrently large enough blocks of mature and late seral habitats to provide for

the needs of American marten and pileated woodpeckers

if the blocks of late seral habitats are retained untilexisting adjacent suitable habitat is available by

reserves or other blocks these
riparian species habitats will remain intact within the South Fork An
aerial photo examination illustrated that outside theconnecting habitats watershed look adequate to

the north and east Connecting habitats to the south into LSR R0220 will improve over time and be

adequate but some fragmented seral areasearly currently make it less than optimal The main

concern is habitats to the west in the lower and mid of theconnecting portions watershed where

lands to the west are highly fragmented West of the mid portion an ofexpanse private lands

heavily harvested in the continue lackpast wili to adequate connecting habitats

This demonstrates that the interimanalysis riparian reserves are not necessary to meet current

for the
objectives American marten and watershedpileated woodpecker in this alone However to

meet the needs of additional late seral associated these blocks couldspecies be incorporated into an

alternate reserve that
riparian strategy would not only be sufficient for the marten and pileated

woodpecker but others as well This could the functional of thestrategy be designed to meet needs

species by combining the riparian reserve Foreststrategy Plan fire regime concepts valley segment

analysis results and field verification site
specifically
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BIG GAME

Past Conditions

Historical and census information published by Oregon Department of Fish and Wildlife ODFW
the for discussionfor elk the McKenzie herd management areapopulations in is basis the following

Additional reference data availablespecific is in the South Fork analysis file at the Blue River Ranger

District

The for elk in 1994 by ODFW thatproposed management objectives published speculates big

game and well distributed to settlement in the
populations were historically high prior European

early 1800s Deer populations historically have remained at fairly high levels due to their toability

avoid exploitation Through market hunting and overharvest elk populations were reduced to

extremely low levels by 1900 By closing all hunting for elk recoveredpopulations by 1938

to initiate limited harvest Timber harvest elk harvest and
sufficiently enough activities regulation

elk transplanting in the last 56 years have resulted in general increase in the populations Over the

last decade deer populations have remained stable while elk have continued topopulations

increase in most of western Oregon as well as the South Fork ofexpanding their range use into

unoccupied habitat in many areas of the herd management area

Prior to construction of Dam theCougar area thealong South Fork now of theconsisting reservoir

was key area forwintering big game The elk herd was themostly migratory using Mink lake

basin as summer Asrange result of Cougar Dam construction this herd was forced into the

Quartz creek to the west to use as winterdrainage Therange east fork area was historically very

concentrated area constructionheavily of elk use which has reduced since the of Cougar Dam
possibly due to loss of the winter range in the reservoir area

During the mid 1970s several elk transplantations were in the Blue Rivercompleted and McKenzie

Bridge areas to enhance the population distribution and abundance These introductions were

considered successful andquite contributing to herd sizes today

Current Conditions

The ODFW McKenzie herd management area extends generally from northSpringfield to Lebanon

then east along Highway 20 to Big Lake at the crest of the Cascades then south to Salt Creek Falls

and west down highway 58 back to Springfieki The South Fork encompasses approximately 7.6%

of the McKenzie herd management area and current census data estimates the current herd

at 2600 elk Thepopulation ODFW management 5200objective is to increase herd size to elk Based

1994upon ODFW census results and overall population estimates there are 300approximately

resident elk in the watershed These estimates are considering variables suchvery subjective as

weather conditions on the of the census flight time of day and levelsday snow

Potential population densities are based on calculations in winter are calculatedrange only These

using 0.2 elk/sq mi in low emphasis areas 3.0 elk/sq ml in moderate emphasis areas and 6.0

ml in areas These calculations use areas rather thanelk/sq high emphasis emphasis high density

areas because the boundaries of the high areas are not delineateddensity results ofspecifically if

analysis were considered accurate herd levels in the South Fork are already at maximum potential
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However if all winter ofrange acres regardless management emphasis high moderate or low
were managed for high elk densities in their winter ranges there would be

potential capacity for

400elkintheSouthFork

Interviews of long termresidents elk hunters and knowledgeable Forest Service employees
indicate that the current estimatesprojected population of 300 elk in the South Fork is realistic

Field observations of elk use and previous plannIng documents verify higher elk use in the upper
end of the East Fork to Olallie mountain Grasshopper and Chucksney mountains through the

Roaring River area and to upper French Pete Creek Higher levels are often seen from the Skookum
area through the Mink Lake basia Low levels of elk use were observed in the lower of theportion

watershed for some use by theexcept Quartz Creek herd in the Penny and Balm Creeks area

The Forest Plan requires big game habitat to be analyzed based on four factors

existing forage quality

cover quality

road density and

size and ofspacing forage and cover areas

This is completed use ofthrough Model to Evaluate ELk Habitat in Western Oregon Wisdom 1987
which estimates elk habitat effectiveness This evaluation of overall forage cover and harassment

determinesrelationship an overall ofrating elk habitat effectiveness Habitat conditions are rated

based on range from optimum use 1.0 to minimum use 0.05 for each of the variables described

above as well as an overall combined effectiveness value for the area analyzed This model does not

consider differences such as slope aspect soil and climate As such site ofspecific interpretations
habitat effectiveness population size and potential and other habitat use variables must be

completed by other methods of professional evaluation and field verification The model is

designated specifically to assess elk habital and should be used only on relative basis for deer

habitat needs

Management objectives for deer and elk apply to specific mapped emphasis areas across the WNF
with standards and of thespecific guidelines Forest Plan for each variable in the model These

emphasis area designations were determinednegotiated and by Forest Service managers in

withcooperation ODFW As resull not all emphasis designations were established purely on the

basis of the biological needs for big game

The South Fork consists of 14 mapped emphasis areas within which winter range and summer
has also been delineatedrange Figure 60 For this valuesanalysis for each of the variables of

habitat effectiveness are modeled within both winter range and the entire emphasis area Within
the South Fork there is one emphasis area designated as low emphasis six areas as moderate and

seven areas are designated for elkhigh emphasis management These mapped emphasis areas

inrange size from 2345 acres Smith to 21863 acres South Fork-Mink The management goal is to

increase or maintain habitat effectiveness within viable for eachrange emphasis area within the

first ten of theyears planning period for designated high moderate and low areas Management
standards for these are described in the Forest Plan and illustrated in Appendix Figures WL17
WL24 The model assumes that elkhigh emphasis provides habitat forcapability potential
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of two elk and ten deer 100 areasper acres of winter range In moderate
population emphasis it

for 0.8 elk and four deer and in low emphasis areas it provides habitat for 0.01capabilityprovides

elk and 0.5 deer 100 acres of winter Results of
per range habitat effectiveness variables obtained

from this model belowdisplayed in Table 30 Findings are discussedare

Elk Habitat Effectiveness Values Wisdom Model

Mgmt
HEf HEI CommentsEmphasis Area Designatio HEs HEr HEc

.69 .3 .56 .38 .46Cougar WR
.44Cougar .70 .26 .53 .39

.72.33 .55 .29A4GreenRidg WRM
Green .35 .44Ridge .76 .26 .52

.5 .19HrdWR ____J _____1 Li1..PL1ii2E
Hardy .76 .2 .53 .4 .42 4.7 ml rd/sq ml habitat

Starr WR .77 .33 .55 .44 .5 ____
Starr .82 .37 .53 .47 .53

Upper Augusta WR .82 .46 .69 .43 .58

.82 .45 .65 .49 .59Upper Augusta

Cascade WR .56 .61 .62 .49 .57

Cascade .57 .51 .64 .54 .56

Roating River WR .88 .42 .87 .4 .6 1500 acre area

.65Roannp River M__
East Fork WR .82 .66 .56 .48 .62 _______ ___
East Fork .82 .54 .56 .48 .59 13000 acre area

Walker WR .28 .52 .77 .75 .54 1800 acre area

Walker .66 .76 .69 .75 .71

Smith WR .30 .45 .69 .75 .52

Smith .33 .49 .66 .75 .53

Rebel WR .22 .52 .74 .75 .5

Rebel .51 .68 .69 .75 .65

French Pete WR .37 .98 .63 .75 .64

French Pete .56 .95 .65 .75 .71_____ ____________ _____

South Fork-Mink WR .41 .73 .61 .75 .61 2500 acre area

South Fork-Mink .47 .97 .6 .73 .679Q__
Elk Creek WR .76 .33 .65 .36 .49 1200 acre area

Elk Creek .54 .81 .54 .42 .56 14000 acre area

Low elk emphasis are

Moderate elk emphasis area

High elk emphasis area

Table 30
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ofThere is total of winter44.523 acres of andrange 93017 acres summer in the South Forkrange

delineated an elevation line below 3XY on south and westWinter range was by facing slopes and

320Y on north and east Big game habitat was delineated and
facing slopes mapped across the

31 61 Them is an abundance of thermal cover in the Belowwatershed DarnFable Figure

Wilderness and Cascades of the watersehed extending from below the dam to the
Fligh portions

southern of the watershed Figure 61 withportions overlay An abundance of coverhiding is

evident in the lower and mid portions

Elk Habitat Definitions

Forage Size classes 1.5

Includes nonforest stands without trees

to seedlings and saplings mixed

Hiding Cover Size dases 2.0 3.5

Includes saplings trees 1.0 to 4.9 inches dbh to

poles and small trees mixed

Thermal Cover Size classes 4.0 5.0

Includes small trees 9.0 to 20.9 inches dbh to

medium trees 21.0 to 31.09 inches dbh

Optional Cover Size classes 5.5

Includes medium trees and Iarg trees mixed to

trees 21.0 inches dbh and larger

Table 31

The size and vanable ofspacing forage and cover HEs across all emphasis areas from .28 inranges

Walker winter Appendix Table WL17 and to
range WLI8 .88 in the Roaring river winter range

This variable is generally reflection of the level of fragmentation resulting from timber harvestpast

activities In wilderness or other reserve areas it is generally below management goals This

as well others cannot be such as timber harvestmanipulated by in wildernessvariable as projects

areas or LSRs

The cover habitat effectiveness variablequality HEc from low of .33 in the Elk creekranges

winter of in the overall of South
range to Fork-Minkhigh rating emphasis area Cover values

are generally very high in all emphasis areas dominated by wilderness forest Appendix Table

WLI9 and WL2O

of thermal severalThere of inis abundanceforage in all emphasis areas and an covershortage

within the wilderness such as Smith French Pete and South Fork-Minkemphasis areas Fable 32

Optimal cover is lowest in Elk creek highest in Walker winter range area and averages 34%

Thermal cover averages 44% and hiding cover values across the whole watershed andaverage 14%

29% in the below darn lower and mid of the watershed which have been
portions fragmented by

timber harvest in the past
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Ek Cover nd Forage

Mgmt Miles

Thermal Ther% HiCI% Forage For% Total
Emphasis Area Goal Open Road Optimal Opt% Hiding

49% 464 8% 5933
Cougar WR Low 34.5 1521 26% 2909 1039 17%

Cougar Low j23

35% 655 13%
Green Ridge WR Moderate 28.1 1962 37% 775 15% 1.853 5244

Green 553 .LL28
Rid2e ode rate 1.1

HardWR ode L.....1 622 .1% 23
344 7% 42% 613 12% 4974

Hardy Moderate 36.3 1940 39% 2078

StarrWR erat_jj__J38 27 L..35 L......62 23 l26
Starr 24% 618 12%Moderate_ 245_23t_24%._2045 40% 1214_ 5107

48% 512 18% 531 19% 10 15% 2770
Upper AuguaWR Moderate 9.8 1317

41.1 27% 18% 13%jpPeIu9ua Moderate 4692 L4j 3109 2053 1476 11Q
CascadeWR Moderate 7.2 5%1674 35% 2184 46% 678 14% 244 4781

Cascade Moderate 21.8 2666 35% 3902 51% 719 9% 363 5% 7651

_22 c..._ _i7____
797 9%

Roaring River Moderate 44.5 4129 46% 3721 41% 374 4% 9020

3.5% 694
.1Y......iZL.... 488

East Fork High 30.7 1938 15% 7985 62% 813 6.3% 2096 16% 12831

WalkerWR 0%
High 4.9 1173 65% 359 20% 268 15% 10 1808

Walker Hh 43O1239%246248 _ILL
SmIthWR High 7.3 803 40% 1140 57% 69 3% 0% 2014

Smith High 7.3 804 34% 1437 61% 84 4% 21 1% 2345

RebelWR 43% 153 5% 0%H9h 8.6184 1384 3224

Rebel 710 10%
High 8.6 2541 37% 3495 51% 168 2% 6913

French Pete WR High .3 1181 26% 3287 71% 0% 138 3% 4606

___7iL__i04
South Fork-Mink WR High 2.6 567 23% 1840 74% 53 2% 46 1% 2503

Elk CreekWR 22% 0% 197 14%
High 6.3959 64% 334 1489

Elk Creek 3%
High 10.2 1395 10% 11632 84% 352 3% 536 13921

17.8 34% 44% 736 14% 632 9% 6502
Average 1914 3320

Table 32
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levelshabitat effectiveness indicates
forage quality He very high in several emphasis areasThe

that are in the wilderness Walker Smith Rebel French Pete and South Fork-Mink There is less

than 10% of these emphasis areas in condition which This
vegetative provides forage model

index of HEf derived from Inforage quality thisis many of the of
only case acreages dry

meadow which includes of alder and vine commonpatches tag maple as habitats in thespecial

ofwilderness are .75 in the This are equivalentgiven rating modeL implies they providing forage

WL21high quality forage meadow Appendix Tables and
to WL22

He the lower and mid of the 40values in watershed about which meets
portions averageForage

the required minimum management goal for viability 40 in moderate emphasis areas About 9%

to 14% these of the inof the total vegetation for emphasis areas in portions watershed is currently

withincondition All other areas the watershed have
forage emphasis 10% of their acres in

condition which is below the desired level for big game management Other than optimalforage

cover this model does not take into consideration that most critical winter forage for most big game

herds consists of lichen at to and in snowfall
litterfall especially moderate elevationshigh high

modelpers comm ODFW The also does not consider supplementary forage provided in
years

the understory of cover areas such as precommercial and commercial thinnings

Management of road densities is described by an coordinatedinteragency memorandum of

dated 1992 Thisunderstanding June agreement establishes the objectives and agency roles for

travel on Forest Service and BLM landsmanagement

Creek Green Hardy and Starr areas of theElk winter range Ridge lower and mid of theportions

watershed have road that do notopen density ratings meet the standards of the Forest Plan In low

emphasis reaslikeCougarthegoalisanHer.2whiChequaeStO4.6iflileSOf0PeflrOadPer
themile of habitat In moderate emphasis management goal is Her .4 which equates to Z7

square

milesofroad andinhighemphasisareas Her.5whichequatesto1.7milesofopenroadper

mile of habitat All other areas in the watershed do meet the Forest Plan standards for
square open

road density

The for habitat effectiveness HEI indicate that with the of theoverall ratings exception entire

Hardy area all emphasis areas aie above the minimummanagement thegoals for South Fork

62 and 63 However there are low of forage in most
Figures very quantities emphasis areas with

8.4 of the total winter in forage conditioft oflandscape 20%
consisting forageonly range

30% hiding cover 30% thermal cover and 20% coveroptimal in winter and ratio ofrange

30/30/20/20 in summer for
range is more desirable muc but this preferred landscape big game

be achieved due to conditionscannot rate differences between thegrowth
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62Figure
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08 DOverall
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..
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___________

1111 II

Table 63
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Future Trends

In the wilderness and other no harvest reserve areas where fire suppression is continued the

absence of natural fire will result in continued habitatsshortage of forage and contrasting edge

Stand conditions will continue to slowly shift from thermal to optimal cover Forage availability

would be reduced over time if natural meadows in areas like Chucksney and Grasshopper

mountains do not naturalundergo or prescribed fires as frees encroach Prescribed bums are

for these meadows the next whichplanned during five willyeaxs improve in theseforage quality

meadows

In the lower and midportions of the watershed much of the harvestyoung units considered as

willforage transition into coverhiding in the next decade With management for late successional

for management of these forests it is current
species priority unlikely forage willquantities be

retained traditional means Emphasis on higher thatquality forage areas are secure fromthrough

harassment by vehicle traffic and poachers can mitigate this effect Development of permanent

meadows in winter maintained over time with grass and shrub forage species whichkey ranges

contain high nutrient are needed in areas such as the Cascade Creek and below dam
qualities

winter areas
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