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Landslide distribution and frequency by geologic map unit within the Little
River AMA is portrayed in Table 5. The granitic terrain (KJg) of the Klamath
Mountains province stands out clearly as having the highest frequency of
landslides (both natural and management-related) at 12.1 occurrences per square
mile. Within the Western Cascade physiographic province, the tuffaceous or ashy
volcanic deposits of the Colestin Formation (Tfe) follow next at 7.9 landslide
occurrences per square mile. The three major map units corresponding with the
Little Butte Volcanic Group: basaltic lava flows and flow-breccia (Tub): welded
and unwelded ash-flow tuff (Tut); and lava flows, mud flows, tuffs and breccias
(Tus) are all closely grouped with respect to landslide frequency, reflecting a
moderate potential for landslide frequency.

Table 5. Landslide frequency by geologic map unit.

PHYSIOGRAPHIC GEOLOGIC MAP UNIT NUMBER FREQUENCY RANKING
PROVINCE MAP UNIT ACREAGE LANDSLIDES (per sq. mi.) (Relative to Klg)
Qal 1,067 0 0.0 0
Klamath KJg 9,518 180 12.1 10
Mountains KJm 1,285 9 4.5 4
Ju 2,322 16 4.4 4
Jv 615 3 3.1 3
Coast Tmsc 6,089 13 1.4 1
Range Tss 512 3 3.8
Western Tfe 14,009 174 7.9 7
Cascades Qef 13,190 131 6.4 5
Tub 22,039 220 6.4 5
Tut 22,449 209 6.0 5
Tus 36,947 281 4.9 4
Tsv 1,367 10 4.7 4
Tib 438 1 1.5 1

A comparison of natural and management-related landslides by vicinity is shown
in Table 6. Landslides that are not related to management activities can point
out inherently unstable areas within the landscape. Natural landslide
distribution and frequency by vicinity and subwatershed or Fish Watershed
Analysis Area (FWAA) is contained in Table 7. The Black-Clover Vicinity has the
highest rate for natural landslide frequency at 3.6 occurrences per square mile.
Accordingly, the Clover Creek (CLV) and Clover Creek Tributary (CLB)
subwatersheds within the Black-Clover vicinity have 5.1 and 4.9 landslide
occurrences per square mile, respectively. The elevated frequency rates may
reflect the high percent of steep terrain in these subwatersheds. The majority
of this vicinity is in a high fire occurrence zone. The Clover Creek fire
covered nearly 88 percent of the Clover Creek drainage in 1987. Higher natural
landslide frequency rates can be expected in the granitic terrain underlying the
Cavitt Creek and Lower Little River vicinities, however, the reference condition
1s unknown due to lack of aerial photo coverage.

The Wolf-Plateau vicinity has the highest management-related landslide frequency
at 5.2 occurrences per square mile. Within this vicinity, the White Creek (WHT)
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subwatershed has the highest frequency rate at 9.3 occurrences per square mile.
The high rate of management-related landslide occurrence within this vicinity is
most likely the result of extensive roading and timber harvesting activities
that took place during the decade of the 1950's and 1960's. Prior to 1970, road
construction practices were poor and thus contributed to the later development
of numerous road-related failures. Although the Cavitt Creek vicinity ranks
moderately with respect to management-related landslide frequency, the Buck
Creek Peak (PKP) subwatershed stands out clearly as having the highest overall
rate of 17.7 occurrences per square mile. The very high frequency is attributed
to extensive roading and clear-cut logging. Approximately 78 percent of this
subwatershed lies within the granitic terrain. Similarly, the Fall Creek (FAL)
subwatershed, which is mostly underlain by granitic bedrock (65 percent), has a
high frequency rate of 9.9 occurrences per square mile. Management-related
landslide frequency by vicinity and FWAA is depicted in Table 8.

Table 6. Landslide frequency by cause by vicinity. Frequency reported in
occurrences per square mile.

VICINITY NATURAL MANAGEMENT-RELATED COMBINED

Lower Little River
Emile

Middle Little River
Upper Little River
Wolf Plateau

Cavitt

Black-Clover

W= = =0
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Stream buffers prescribed in the Northwest Forest Plan (tailored to the Little
River AMA) are 360 feet for fish-bearing streams and 180 feet for non-fish
bearing stream. Of 1134 total landslide occurrences identified within the
watershed, some 829 occurrences or about 73 percent lie within riparian zones,
and therefore can be considered to be a direct source of sediment yield.
(Table 9). The Black-Clover vicinity has the highest landslide frequency rate
by stream class at 5.2 occurrences per square mile.

Table 7. Landslide within riprarian areas by stream class by vicinity.

VICINITY CLASS 1 CLASS 2 CLASS 3 CLASS 4 TOTALS FREQUENCY
anadromous resident perennial intermittent (per sq. mi.)
fish fish non-fish non-fish

Lower Little River 7 9 12 94 122 3.6
Emile 0 5 10 27 42 3.1
Middle Little River 15 6 32 46 99 2.9
Upper Little River 0 37 18 14 69 4.2
Wolf Plateau 7 2 50 44 103 4.5
Cavitt 20 21 77 137 255 4.3
Black-Clover 17 24 66 32 139 5.2
TOTAL LANDSLIDES (66) (104) (256) (394) (829)
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Table 8.  Natural Landslide Occurrence by Vicinity and Tributary
within the Little River AMA.

[ Vicinity | [Symbol Tributary FWAA | Natural Landslide |  Frequeacy Ranking
Name Acreage Occurreaces per square mile | (Relative to CLV)
Lower Little River LLR Lower Little River 9199.5 7 0.5 1
BKH Buckhorn Creek 4334.2 3 0.4 1
FAL Fall Creek 5544 .2 7 0.8 2
JIM Jim Creek 2756.4 3 0.7 1
21834.3 20 0.6 1
Emile UEM | Upper Emile Creck 3879.9 2 0.3 1
EMI Emile Creek 4836.6 11 1.5 3
8716.5 13 1.0 2
Middle Little River BON Bond Creck 886.5 0 0.0 0
GRM Greenman Creek 1774.6 4 1.4 3
MLR Middle Little River 11312.3 18 1.0 2
LRC Little River Canyon 7659.2 23 1.9 4
21632.6 45 1.3 3
Upper Little River JNC Junction Creek 1331.1 3 1.4 3
PIN Pinnacle Creek 1539.5 5 2.1 4
ULR Upper Little River 39843 8 1.3 3
HEM Hemlock Creek 3550.7 10 1.8 4
10405.6 26 1.6 3
Wolf Plateau WLF Wolf Creek 7530.6 21 1.8 4
NEG Negro Creek 4420.1 3 04 1
WHT White Creek 2558.1 0 0.0 0
14508.8 24 1.1 2
Cavitt | CAV | Cavitt Creek 10671.8 13 0.8 2
MCK | McKay Creek 14349 3 1.3 3
EVT Evarts Creek 2261.6 5 1.4 3
BKP Buck Peak Creek 1559.1 3 1.2 2
BKS Buckshot Creek 839.6 0 0.0 0
cop Copperhead Creek 2214.7 0 0.0 0
UCA Upper Cavitt Creek 5198.8 18 2.2 4
WRK | White Rock Creek 2007.1 1 0.3 i
SPR Springer Creek 1220.5 1 0.5 1
MIL Mill Creek 1205.2 6 3.2 6
PLF Plus Four Creek 2125.7 8 2.4 5
TUT Tuttle Creek 1328.6 7 34 7
CUL Cultus Creek 5622.2 27 3.1 6
37689.8 92 1.6 3
Black—Clover FRB Flat Rock Branch 2870.5 17 3.8 7
CLV Clover Creek 2510.2 20 5.1 10
BLK Black Creek 7042.4 43 39 8
CLA Clover Creek Trib. 972.8 4 2.6 S
CLB Clover Creek Trib. 1041.6 8 4.9 10
DUT Dutch Creek 2618.9 3 0.7 1
17056.4 95 3.6 7
Totals 131844.0 315
Baseline Average 1.5 3

Footnotes:

Natural landslide frequency for all FWAA's within the Little River AMA is relative and reported as a perceat of the Clover Creek FWAA which has the
highest perceatage of landslide occurrences per acre (c.g. 5.1 landslide occurrences per square mile).

The Black-Clover agmalgamated FWAA has the highest percentage of landslide occurrences (e.g. 3.6 landslide occurrences per square mile).

The Lower Little River landslide frequency is biased low due to lacking acrial photogrammetry for the 1946 flight ycar west of Cavitt Creck.
BALOTUS\LR_AMA 9

GIS MOSS Arca Summary for Map FISH. WAAS (Active Map No. 11)
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Table 9.  Management-Related Landslide Occurrences by Vicinity and Tributary
within the Little River AMA.

[ Vicinity | [ symbol Tributary FWAA | Mgmt-Related Frequeacy Ranking
Name Acreage Occurrences per square mile | (Relative to BKP)
Lower Little River LLR Lower Little River 9199.5 36 2.5 1
BKH Buckhorn Creek 4334.2 16 2.4 1
FAL Fall Cree? 5544.2 86 9.9 6
JIM Jim Creek 2756.4 15 3.5 2
21834.3 153 4.5 3
Emile UEM | Upper Emile Creek 3879.9 3 0.5 0
EMI Emile Creck 4836.6 43 5.7 3 W
8716.5 46 3.4 2
Middle Little River BON Bond Creek 886.5 2 1.4 !
GRM Greenman Creek 1774.6 18 6.5 4
MLR Middle Little River 11312.3 42 2.4 1
LRC Little River Canyon 7659.2 48 4.0 2
21632.6 110 3.3 2
Upper Little River INC Junction Creek 1331.1 S 2.4 1
PIN Pinnacle Creek 1539.5 12 5.0 3
ULR Upper Little River 3984.3 18 29 2
HEM Hemlock Creck 3550.7 22 4.0 2
10405.6 57 35 2
Wolf Plateau WLF Wolf Creek 7530.6 59 5.0 3
NEG Negro Creek 4420.1 21 3.0 2
WHT White Creek 2558.1 37 9.3 5
14508.8 117 5.2 3
Cavitt CAV Cavitt Creek 10671.8 78 4.7 3
MCK McKay Creek 1434.9 20 8.9 5
EVT Evarts Creek 2261.6 4 1.1 1
BKP Buck Peak Creek 1559.1 43 17.7 10
BKS Buckshot Creek 839.6 3 2.3 1
COP Copperhead Creek 2214.7 14 4.0 2
UCA Upper Cavitt Creek 5198.8 10 1.2 1
WRK White Rock Creek 2007.1 21 6.7 4
SPR Springer Creek 1220.5 8 42 2
MIL Mill Creek 1205.2 8 4.2 2
PLF Plus Four Creek 2125.7 12 3.6 2
TUT Tuttle Creck 1328.6 1 0.5 0
CUL Cultus Creek 5622.2 1 0.1 0
37689.8 223 3.8 2
Black-Clover FRB Flat Rock Branch 2870.5 8 1.8 1
CLV Clover Creek 2510.2 20 S.1 3
BLK Black Creek 7042 .4 65 5.9 3
CLA Clover Creek Trib. 972.8 8 5.3 3
CLB Clover Creek Trib. 1041.6 3 1.8 1
DUT Dutch Creek 2618.9 8 2.0 1
17056.4 112 4.2 2
Totals 131844.0 818
Baseline Average 4.0 2

Footnotes:

Natural landslide frequency for all FWAA's within the Little River AMA is relative and reported as a percent of the Buck Peak Creck FWAA which has the
highest percentage of landslide occurrences per acre (¢.g. 17.7 landslides occurrences per square mile).

The Wolf Plateau agmalgamated FWAA has the highest percentage of landslide occurrences (c.g. 5.2 landslide occurrences per square mile).

BALOTUS\LR_AMA_6
GIS MOSS Area Summary for Map FISH.WAAS (Active Map No, {1}
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Risk Assessment

Erosion potential and sediment delivery for the Little River AMA is expressed in
terms of relative probability. Risk is based upon relative landslide frequency
due to either episodic (catastrophic) or chronic sediment delivery to stream
channels. Mechanistic approaches which attempt to quantify the amount of
sediment delivery into stream channels from surface erosion and mass wasting
processes was not considered feasible at the watershed scale. Such methods
appear more suitable and useful at the project-level planning stage. This
hazard rating does not consider erosion potential resulting from "at risk" to
fail stream crossings, stream network extension, or gully or rill erosion on
road surfaces, cut slopes, or fill slopes.

The relative potential (risk) for sediment delivery from mass wasting processes
stemming from landslides has been determined utilizing a weighted ranking
system. The ranking was based on the findings of the landslide analysis, and
professional judgement which incorporated field observations and the review of
the scientific literature. Criterion for this evaluation include: geologic map
units grouped by landslide frequency, slope class, and geomorphic map units
weighted by potential of sediment delivery. Relative potential was derived by
the additive combination of coincident attributes (Table 10). Based on Haskins
and Chatoian (1993), geomorphic units portrayed on this map include; active
earthflow terrain (Qefa), dormant earthflow terrain (Qef), debris slide basins
(Dsb), and chronic hill slope erosion (Che).

Table 10. Criterion used to delineate areas of erosion and sediment delivery
potential (risk). The weighted numerical attribute for each of the
criterion is shown in parentheses.

GEOLOGIC MAP UNIT SLOPE CLASS GEOMORPHIC UNITS
(10) KJg - granitic rocks (10) > 60% (10) Dsb - debris slide basins
(7) Tfe - tuffaceous sediments (5) 30-60% (8) Qefa - active earthflow
(5) Tub - basaltic flows (0) < 30% (3) Qef - inactive earthflow
Tut - ash-flow tuff (2) Che - chronic hillslope
Qef - landslides and earthflows (surface) erosion
(4) Tus - tuff and lava flows (0) no units delineated
Tsv - silicified vent deposits
KJm - marine sediments
Ju - gabbro, peridotite, and serpentinite
(3) Jv - altered volcanic lava flows and sediments
Tss - tuffaceous sediments
(1) Tib - intrusions of basaltic andesite
Tmsc - sedimentary rocks
(0) Qal - alluvial (stream) deposits

RANKING SYSTEM

24 - 30 high
18 - 23 moderate to high
12 - 17 moderate

6 - 11 low to moderate
0 -5 low
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The Erosion and Sediment Delivery Potential (Risk) Map for the Little River AMA
is contained is contained in Figure 8. Relative frequency for erosion and
sediment delivery potential by vicinity is portrayed in Table 11. The Emile and
Lower Little River vicinities have the highest percent of acreage that falls
within a high potential rating for erosion and sediment delivery, at 18.5 and
17.3 percent, respectively. The Black-Clover and Middle Little River vicinities
follow next in this category at 11.7 and 11.3 percent.

Table 11. Erosion and sediment delivery potential by vicinity within the Little
River AMA. Potential is expresses by percent acres.

VICINITY LOW LOW-MODERATE MODERATE MODERATE-HIGH HIGH
Lower Little River 38.1 22.6 11.7 10.4 17.3
Emile 42.1 14.5 13.9 11.1 18.5
Middle Little River 25.2 36.2 20.6 6.7 11.3
Upper Little River 30.7 37.5 15.2 12.0 4.4
Wolf Plateau 51.6 35.2 9.3 2.5 1.5
Cavitt 30.8 36.2 22.4 4.4 6.3
Black-Clover 18.8 31.1 23.2 15.4 11.7

The frequency of landslide and debris torrents throughout the Little River
watershed has increased substantially since the advent of intensive land
management activities. Of the total number of landslides that have occurred
within the basin since the 1940's, roughly 80 to 90 percent have been linked to
management activities. While not all of the management-related activities
delivered sediment directly into stream channels, the majority of them did. It
is difficult to quantify the extent to which aquatic habitat and aquatic
communities have been altered by this change in sediment regime due to the fact
that the Little River and Cavitt Creek subbasins are likely to react
differently. Future sediment delivery to streams should not be linked to past
failures but rather to future potential sites in the landscape where erosion and
mass wasting processes prevail.

SUMMARY OF LANDSCAPE PROCESSES AND RAMIFICATIONS TO THE AQUATIC ECOSYSTEM

Cavitt Creek and Lower Little River Vicinities

The Cavitt Creek and Lower Little River vicinities encompass parts of the
Klamath Mountains, Coast Range, and Western Cascades physiographic terranes.
Due to age differential amongst these geologic terranes and the diversity of
rock types present within them, landscape physiography is fairly complex.
Cavitt Creek and Lower Little River reflect a more mature stage of drainage
development relative to other parts of the watershed due to the larger expanse
of geologic time in which erosion has taken place.

Cavitt Creek is a system with a naturally high sediment load due mainly to
chronic seasonal erosion of Idiot slide, a sizeable active earthflow situated
within the Upper Cavitt Creek (UCA) subwatershed. Substantial sediment load is
derived from this active earthflow landform due to lateral channel movement and
incision. About 70 percent of the Cavitt Creek subbasin is underlain by altered
tuffaceous volcanics that rapidly weather into fine-textured silty to clay-rich
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soils. Debris avalanches, and slumps and earthflows, are the dominant mechanisms
of mass failure throughout the volcanic terrain in the Cavitt Creek subbasin.

Another 13 percent of the Cavitt Creek subbasin is underlain by granitic bedrock
of the Klamath Mountain province. Extensive areas of granitic terrain crop out
within the MacKay (MCK), Buck Peak Creek (BKP), and Copperhead Creek (COP)
subwatersheds. The granular crystalline texture inherent in granitic bedrock,
combined with widespread fracturing and jointing, makes it highly susceptible to
both mechanical and chemical weathering processes. Disintigration and
decomposition of coarse-grained mineral constituents is rapid in the prevailing
temperate humid climatic regime. Sediment influx from the highly erosive
granitic landscape is coarse-textured, consisting mainly of silt and sand. The
Klamath Mountain terrane is much more dissected and episodic debris avalanches
and debris flows are the predominant mechanism for mass failure. Intensive
management practices conducted in the Cavitt Creek vicinity, especially within
the granitic terrain, has resulted in exceptionally high rates of landslide
failure. Buck Peak Creek (BKP) has the highest frequency rate in the Little
River watershed with 17.7 landslide occurrences per square mile. MacKay Creek
(MCK) has the second highest landslide frequency within the Cavitt Creek
subbasin at 8.9 occurrences per square mile.

The Lower Little River vicinity encompasses all the Coast Range province and a
sizeable part of the Klamath Mountains province. Much of the terrain can be
characterized as dissected lowlands where erosion has reduced mountainous relief
to hummocky hills and broad valleys filled with alluvial sediments. Channel
gradients are very shallow with meandering stream courses that reflect a
maturing landscape.

Granitic bedrock underlies about 41 percent of the upper Fall Creek drainage.
Intensive management practices conducted upon the granitic soils present has led
to high frequency rates for landslide occurrence. Debris slide basins are
ubiquitous throughout the steep highly dissected terrain. A closely-spaced
drainage network has developed upon the highly erosive granitic landscape.

Gully and rill surface erosion is rampant on many of the steep gradient roads
constructed in the granitic terrain. The Fall Creek fire in 1987 also
contributed much sediment load to stream channel via surface erosion processes.

Marine mudstones, siltstones, sandstones, and pebbly conglomerates of the Umpqua
Formation accounts for another 30 percent of the bedrock geology in the lower
Fall Creek drainage. These sediments produce fine-textured soils. Intensive
management practices within the Fall Creek (FAL) subwatershed has resulted in a
high frequency of landslides, with 9.9 occurrences per square mile.

Due to this naturally occurring sediment influx and shallow gradient profile of
Cavitt Creek, it is virtually impossible to assess in-channel changes brought on
by an increase in sediment contributions derived from intensive management
activities. In this case, information collected on aquatic conditions, as well
as information obtained from office investigations (aerial photo analysis),
provides the best indication of linkage between stream condition and land
management activities,

Wolf-Plateau Vicinity

Wolf-Plateau represents a gently-dissected volcanic upland surface within the
Western Cascades physiographic province. Formation of this volcanic upland is
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the result of the highly resistant ash-flow tuff unit (Tuff of Bond Creek) which
forms a rocky bluff along its northern, western, and southern periphery. This
massive ash-flow tuff sheet has effectively slowed the headward advance of
fluvial erosion processes. Drainage systems that have begun to breach through
the resistant layer; such as Evarts, Buckshot, Live Oak, Withrow, and Wolf Creek
have very steep gradients and numerous waterfalls which act as barriers to fish
passage. The upland plateau is capped by a diversity of volcanic deposits
including; lava flows, mudflows (lahars), flow-breccias, and tuffs and breccias
of the Little Butte Volcanic Group. These volcanic deposits have weathered into
fine-textured, clay-rich, relatively impermeable soils. Where water is present,
earthflow terrain has developed.

An extensive area of earthflow terrain exists within the Negro Creek (NEG)
subwatershed. This landform is the result of a sizeable volcanic mudflow
(lahar) that flowed down the northern flank of Red Butte millions of years ago.
The extensive lobate toe of this volcanic mudflow caused a major shift in Little
River, as evidenced by the broad bend in the river between the confluence of
Negro Creek and Egglestron Creek. Prolonged weathering upon this volcanic
landform has resulted in the formation of fine-grained, clay-rich, impermeable
soils. Mass failure processes are likely where channel incision has undermined
the adjacent banks. During seasonal peak flows, chronic sediment is delivered
from these channels. Localized debris avalanches, and slumps and earthflows are
present upon the steeper hillslopes.

Although natural landslide frequency for Wolf-Plateau was amongst the lowest of
all vicinities at 1.1 occurrences per square mile, it ranked as having the
highest frequency of management-related landslides at 5.2 occurrences per square
mile. White Creek (WHT) subwatershed was found to have the highest frequency
rate of management related landslides at 9.3 occurrences per square mile. The
high rate of management-related landslide occurrences within the Wolf-Plateau
vicinity is considered to be the result of extensive roading and timber
harvesting activities that took place during the decade of the 1950's and 1960's
when road construction techniques prior to 1970 were poor. Approximately 70
percent of all management-related landslides occurred between the 1947-1966 time
period. O0f all the vicinities, Wolf-Plateau has received the most intensive
timber harvest at 78.4 percent of the total acreage.

Upper Little River, Black-Clover, Emile, and Middle Little River Vicinities

The Upper Little River, Black-Clover, Emile, and Middle Little River vicinities
are underlain by a diverse succession of interlayered andesitic and basaltic
lava flows, tuffs and flow-breccias comprising the Little Butte Volcanic Group.

Although deep landscape dissection characterizes much of the Upper Little River,
Black-Clover, Emile, and Middle Little River vicinities, large inclusions of
gently-dissected upland volcanic surfaces and earthflow terrain form an integral
part of this volcanic landscape. Drainage systems within the highly dissected
terrain have steep gradients, narrow bedrock dominated channels, "stepped"
profile, and numerous waterfalls. The valley walls are generally confining and
very steep, forming "V-shaped" canyons. Emile, Clover, Pinnacle, Flat Rock
Branch, Taft, and Little Taft are subwatersheds that reflect deep landscape
dissection.

The Emile (EMI) subwatershed represents a prominent upland volcanic surface. A
thick succession of basalt flows emanating from Taft Mountain form a resistent
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layer retarding the headward advance of Emile Creek. Extensive earthflow
terrain exists within Dutch Creek (DUT) and Upper Little River (ULR) watersheds.
The upper reaches of Hemlock Creek (HEM) subwatershed also lie within earthflow
terrain. Volcanic mudflows (lahars) are thought to be the origin of these
earthflow landforms.

In areas of gentle relief, the volcanic bedrock is highly weathered and forms
fine-textured, clay-rich, residual soils. Because the soil mass is deep and
relatively impermeable, surface water tends to be localized in concave
topographic surfaces forming ponds and wet areas. Slumps and earthflow are the
primary mechanism for mass failure upon the shallow gradient volcanic upland
surfaces and earthflow landforms. Bank erosion and secondary landslide features
tend to be located along incised drainage systems that flow through these
landscapes. Sediment influx emanating from upland volcanic surfaces and
earthflow terrain tends to be chronic in nature, being responsive to seasonal
peak flows.

In the deeply dissected landscape debris avalanches and debris flows are the
dominant form of mass wasting, debris slide basins are abundant, and sediment
influx is episodic. Within the upper portion of the Little River drainage
system there is visible evidence that large amounts of fine sediment are present
within the spawning gravels, even though the high gradient channels within the
Black-Clover and Emile vicinities normally tend to transport their sediment load
downstream fairly rapidly. This is an indication that more fine sediment is
entering the upper system than it is capable of flushing out. Sediment load
derived from the Emile Creek (EMI) subwatershed is mainly fine-textured.
Significant potential for the accumulation of fine-textured sediment is also
identified within the Little River Canyon (LRC) subwatershed of the Middle
Little River vicinity; as well as the Clover Creek (CLV), Black Creek (BLK), and
Clover Creek Tributary (CLB) subwatersheds of the Black-Clover vicinity.

Natural landslide frequency is notably higher in deeply dissected terrain as
opposed to the gently dissected terrain. Within the highly dissected
Black-Clover vicinity, the Clover Creek (CLV) subwatershed has the highest
frequency rate at 5.1 landslide occurrences per square mile. The Clover Creek
Tributary (CLB), Black Creek (BLK), and Flat Rock Branch (FRB) follow next at
4.9, 3.9, and 3.8 landslide occurrences per square mile. None of the
subwatersheds within the Emile, Middle Little River or Upper Little River
vicinities have natural landslide frequency rates of this magnitude. Intensive
road construction and timber harvesting conducted upon all four vicinities has
accelerated their respective landslide frequency rates. Most severely impacted
subwatersheds include Black Creek (BLK), Clover Creek (CLV), Clover Creek Trib
(CLA), Pinnacle Creek (PIN), Greenman Creek (GRM), and Emile Creek (EMI).

RECOMMENDATIONS

General

L. That a geotechnical specialist be included in the district's initial
"scoping" process or strategy sessions for any proposed internal or external
projects that entail earth movement or timber harvest. This action would ocecur
prior to the formation of an Interdisciplinary Team. Geotechnical input on the
IDT would be required if such proposals were situated in areas of high erosion
potential and/or high risk of slope mass failure, where sediment transport and
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delivery may cause cumulative effects to aquatic ecosystems. Such areas of
elevated risk are delineated on the hazard zonation map for the Little River AMA
(a.k.a. the Soil Erosion and Sediment Delivery Risk Map).

2. That methods of mechanistic and probabilistic analysis be utilized, as
appropriate, in geotechnical evaluations for landscape-level projects, such as
timber harvest and road construction/reconstruction. Level 1 Stability Analysis
(LISA) can be utilized to assess the relative probability of landslide failures
in landscapes considered for various timber harvest prescriptions. The
Watershed Erosion Prediction Project (WEPP) can be utilized to estimate sediment
transport and quantify sediment delivery to stream channels from road surfaces
or timber harvest units harvest. Modelling can determine effective buffer
widths to protect riparian habitat. LISA and/or WEPP would be utilized in areas
where sediment transport and delivery may cause cumulative effects to aquatic
ecosystems. Such areas exist where there is high erosion potential and/or high
risk of slope mass failure. Areas of risk are delineated on the Erosion and
Sediment Delivery Potential Map. Within the Little River AMA, landforms that
are at highest risk include debris slide basins (episodic sediment delivery),
especially in granitic terrain, and active slumps and earthflows (chronic
sediment delivery).

3. That as part of any project level analysis in areas of high potential for
mass failure (landslides) and soil erosion, field work should include field
verification and monitoring of landslides identified by aerial photo
interpretation and delineated on the Forest GIS Landslide Layer. Landslide
features identified during field investigations should be catalogued utilizing
the Umpqua National Forest Active Landslide Inventory Form. The SO Soils
Section has responsibility for maintaining and updating the Forest Landslide
Inventory as part of Forest Plan Monitoring (FW121/NFSW Soil Productivity,
Element No. 1; Ch. 5 - 10). The S-year update is due in FY95.

4. Watershed restorations projects (decommissioning or reconstruction) should
be prioritized based upon the Little River AMA Access and Travel Management
document; "Guide To Transportation System Assessment and Planning” (formerly
known as "Road Splitter's Guide" prepared by Miles Barkhurst).

Specific
This specific recommendation addresses sediment regime and peak flow functions.

Objective: Shift the sediment regime and peak flow functions towards that
which existed during the reference condition.

Where: Landforms that are prone to chronic sediment delivery due to
slump and earthflow movement into stream channels. Landforms
most susceptible include; upland plateaus, landslide complexes,
and earthflow terrain. Vicinities that have extensive landforms
with these features include: Wolf Plateau, Cavitt Creek, Emile
(Willow Flats), and Upper Little River (Upper Little River and
Hemlock subwatersheds)

Strategy: Increase water infiltration and flow dispersal by reducing soil
compaction, minimizing flow concentration, decreasing road
density (stream network extension), and lessening the size of
bare ground associated with very early seral stage development.
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Methods:

Where:

Strategy:

Methods:

Outcome:

(1) increase number, and/or decrease spacing of cross-drains
(relief culverts), especially in coarse-grained soils
(2) outslope roads, where appropriate
(3) decompaction by "subsoiling" and revegetation of roads
identified for decommissioning
(4) reduce potential for stream diversion, fill wash-outs, and
dam break floods
(5) locate roads to lessen potential for creating slope
instability, or to increase stability on naturally unstable
ground
(6) reduce density of very early seral stage patches through
fragmentation of future harvest
(7) locate roads in such a manner as to minimize potential for
gully and rill erosion on road surfaces and hillslope
drainage structure outlets
(8) provide for vegetation and other buffer materials at cross
drain outlets
(9) provide for ditchline armoring, where appropriate
(10) stabilize cutslopes which have a natural tendency to
revegetate
(11) utilization of high quality aggregate surfacing or asphalt
surfacing along critical segments to reduce surface erosion

Landforms that are at high risk to episodic and catastrophic
sediment delivery to stream channels due to debris avalanches and
debris flows. Landforms affected include debris slide basins
within steep dissected terrain. Vicinities that have extensive
steep dissected terrain include: Lower Little River, "granitic
terrain" within Cavitt Creek, Emile (excluding Willow Flats), and
Black-Clover (except for Dutch Creek subwatershed)

Reducing potential for mass failure and severe erosion associated
with stream crossings, restoring altered drainage patterns,
decreasing percentage of stream network extension, and modifying
timber harvest practices on high risk terrain, identified on the
Erosion Potential and Sediment Delivery Risk Map (Appendix A-9).

(1) hardening, armoring, or upgrading stream crossings that are
predicted to be "at risk" to fail or plug

(2) special consideration should be given to both construction
materials and existing ground conditions prior to design
of fills on hillslopes exceeding 60 percent steepness.

The outcome is difficult to monitor due to complex and intricate
natural processes and large timeframes with respect to their
interactive recurrence cycles. Management-related activities
further complicate disturbance patterns.
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FIRE HISTORY SUMMARY

The fire history study methods are summarized in the following pages. The Umpqua Forest
ccologist aided in setting these standards for all fire history studies on the forest.

Another important aspect of this study is the methods used to determine fire events with the data
collected. Guidelines from Augusta Fire History (K. Connelly and J Kertis, 1991) with some
munor adjustments

I Both fire scar and tree origin dates had to exist for each fire episode.

particular fire.

2 Each episode must include at least five sites with fire evidence or tree origins dating from a

5 Only reliability counts from 3 to S were included in the analysis.

+ Data was collected on ali fire scars and pitch rings. However, only fire scars dated before
1939 were used for analysis of the reference period. Pitch rings were used only to support fire
scar evidence.

3 Acluster of sites had to have spacial and temporal similarities.

The fire history summary table (Table 1) displays fire episodes and scare year. The scar year is
the fire event determined with the above guidelines. The fire episode is the years the scar
evidence was clustered in. The fire return interval is calculated using the time since previous fire

column. The scar, pitch ring and number of tree origins column are there to show supporting
evidence needed to meet the Augusta guidelines.

The historical fire statistics were determined with the fire history survey data.
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METHODS FOR ESTABLISHING FIRE HISTORY

Introduction

The fire history of an area is a characterization of the frequency, size, and
intensity of fire. Fire effects are evident as scars on trees, different age
classes of trees or shrubs, and species composition. These effects can often be
detected for hundreds of years.

Fires can be started by native Americans, European man, or lightening and other
"nonhuman™ causes. If your objectives include determining history of only one
or two of these ignition sources, then some background in human use of the area
is in order. For example, if European man did not enter the area until after
1900, fires that occurred before then will be the result of native American
activity or nonhuman caused. If fire is frequent along a documented trail, it
might be the result of native Americans. Background information will be helpful
in piecing this information together.

Methods

Study area

Recall that fires can vary in size from less than 1 acre to 100,000's of acres.
The size of your study area should be large enough to encompass one complete
fire in order to make conclusions about natural sizes. Smaller sample sizes
will give information on fire frequency and intensity only.

Sampling area

In the climate of SW Oregon, clearcut units up to 10 years old are generally
useful. After that time stumps become rotten and tree ages are difficult to
determine. Begin by choosing clearcut units distributed evenly throughout the
study area (as data is collected it will become evident whether or not more
units need to be sampled). Within each clearcut unit, place 3-4 plots, covering
different aspects and slopes. Plots are placed by doing reconnaissance over the
area and choosing stumps with obvious fire scars. Stumps with multiple scars
are best. If the unit has no stumps with obvious scars, data collection is
still valuable, and plots should be randomly placed.

If part of the area has never been harvested, it is possible to age fire scars:
using an increment borer and recontruct stand ages. This method is more
difficult then using stumps because only a small portion of the bole is being
viewed and in large trees, where the increment borer does not reach the center,

total age must be estimated.

Sampling method

The fire-scarred stumps are used as plot centers. Plots are variable sized, and
each plot must have at least eight stumps. All sizes of stumps are counted, no
matter how small. Plot size should be reccrded. A suggested plot size is .25

acre (58 ft radius).

If the tree rings are dificult to count, the top of the stump may be cut off
with a chainsaw.

APPENDIX B-3



Number each stump. Examine the top of the stump. Identify UI07 S0ars. ieen
rings, and areas of suppression or release. Count the rings {rom the bark
inward, noting how many years since harvest the scars, pitch rings, or
suppression-release event occurred. Continue counting to deteraine 'otal o,
age. For both age of disturbance and total age give an estimation of
reliability. S=sure within 10 years; U4=sure within 20 years; 3=5ure within 30
vears, W=sure within 40 years; and l=sure within 50 years.

For each stump also record species, height, and diameter. Record whether the

disturbance event was on the uphill, downhill, or sidehill side of the stump.
Record what percentage of the circumference (at the time of disturbance) was
effected by the event. Record the radius from the center of the stump to the

4lso record the number of rings per inch closest to the pith, and

disturbance.
1 1f there 15 one scar

the number of the scar or pitch ring on each tree (i.e.,
or pitch ring, 2 if there are two scars, etc.j.

the stand number

Assign and record an identifying code or number for each unit,
plant seriegs

from GIS is one possibility. Record plot number, date, observers,
or association {(may be determined from an adjacent stand), elevation, aspect,
slope, microslope position, harvest date, plot radius, and macroslope position.
Data sheets have been developed and are available on request.

Diane White
Ecologist
Umpqua NF
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Fire History Information

Plots throughout FS managed public land (63,575 acres). 46 plots tallied, 3258 total stumps, 673
fire scars and 1128 pitch rings.

Historical data uses 1613 to 1938 as the reference perod

The cumulative mean fire return interval for the reterence period was 13 years.
This was calculated using methods documented in the *Augusta Fire History” a report by Connelly

and Kertis 1991.

The following formulas were used in Table 1. Fire History Data Summary

Mean fire return interval = Sum " Time Since Previous Fire” + 52 years to present
Total number of scar years

The range for the fire return interval for the area was calculated using the standard dewviation of
‘Time Since Previous Fire’ values. The range 1s 9 to 17 years

The percent of the area over a 200 year period atfected by fire totaled 219 (25,332 acres). This
does not take into consideration the mature stands that may have experienced underburning

activity.
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Probacre is a program that utilizes tire frequencies and the Poisson distribution. The Poisson
model is a statistical distribution tool that fits events with rare occurrences. The inputs and
outputs are summarized in the tables below.

Table 2. Probacre inputs

?ze Class Annual Frequency Period Frequency
0-1/4 acre [24 1488
1/4-10 acres 44 528
10 + acres 1.2 144
Table 3 Probacre outputs
Acre Threshold Pernod Length Probability
16,500 acres 120 years 100%
66,000 acres 120 vears 20%
132,000 120 vears 20%

Probabilities for a 5O year period were also calculated. The same acre thresholds identified above

with all inputs the same came up with a .012% chance of occurrence.
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Graph | Percent of Occurrence Zones within the Little River Watershed
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Land Units and Fire Effects Considerations for the Reference Period

Moist/Cool

The majority of this land unit is in areas that have gentle to moderate sloping ground. This has
direct effects on the fire intensities the areas experience. High intensity stand replacement fire
would not be the norm for these sites it would take extreme conditions to bring this type of fire
behavior. However fires effects in general would infrequently visit these sites. When ignitions
occur the low intensity fires do not cover large areas and the high intensity fires would have to be
associated with extreme conditions. The fire effects associated with these areas are two fold.
Their juxtaposition on the landscape to areas of more intense fire activity would effect the amount
of edge associated with these stands. The effects in the stand itself would produce multiple layers
of vegetation, some of the oldest overstory trees with an understory of shade tolerant, fire
intolerant species. These sites are more likely to display the full range of stand characteristics
associated with old growth forest. The Hemlock Lake area is an example.

The openings found within this land unit are larger than normal and are related te high water
tables or soil conditions. These openings are not solely dependant on fire. Yellow Jacket Glade
and Willow Flat are examples. Smaller openings present are a result of a successional process
described as shifting gap.

Wet/Dry, Warm

These sites are present with predominately gentle slopes. There has been extensive stump surveys
for fire evidence in portions of these areas. There are numerous scars from past fires present in
on the stumps.

When ignitions occurred they burned with a low intensity yet cover large areas. The

warm/dry parts have mature stands. These stands are simple in structure, two layers.

The overstory and understory composition have fire tolerant species present. The stand structure
lacks some of the typical old growth characteristics such as large woody debris, small openings
and thick duff. Natural openings do not occur frequently. The wet/warm portions might act as
fire breaks and slow the spread or contain the fire. The stand structure for these inclusions carry
more old growth elements. The species composition includes moist site species that are more
adapted to fire with age and bark thickness. Fire intolerant species are present in the understory
for time intervals that are determined by the intervening disturbance patterns.
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Warm/Moist

These areas have limuted openings associated with them. The openings that do occur are typically
small and are due to high intensity fire. These openings would be transitory on the landscape over
periods of time determined by growth rates for the sites and disturbance patterns. The slopes are
mainly moderate to gentle Intense fire behavior would be attributed to fuel accumulation, slopes
approaching 60% or extreme weather conditions

Low to moderate intensity fire shapes the stand structure. Two storied or single storied stands
are the norm . The simplified structure is due to frequent fire that cleaned out understory
vegetation The makeup of the stand is fire tolerant species in the overstory with shade tolerant
species 1n the understory that are present for short periods of time. The fire intensity 1s related to
fuel accumulation and slope position. Steeper slopes experience higher overstory mortality in the
upper slope position. Moderate slopes have less mortality and more open stands. The gentle
slopes have park like stands present. The mature successional stage would be prolonged in most
locations. The frequent fires slow the successional progress towards old growth.

The excellent productivity of these sites would make them accumulate fuel at a taster rate than
other sites  This growth is what allows tor frequent fires of a moderate intensity. These would
be areas to look at for accumulations that would be outside of the natural range 1n the present .

Dry/Warm

This area is composed of moderate and steep slopes. There are frequent small openings present.
These openings are associated with the upper position of the steep slopes and are areas ot stand
replacement fire The natural openings associated with this land unit are very transitory on the

landscape

When ignitions occur they are very likely to result in a moderate intensity fire that covers a large
area. The intensity is directly related to slope since available fuel would be limited.  The
progress from an early seral stage to a mature stage is slow due to site conditions andFrequent
fire. These sites will rarely support stands with old growth features. The stand structure would
be open with little litter or large wood accumulation. The understory (possibly overstory also)
would have a large hardwood component. The overstory would be dominated by conifers that are
adapted to fire. Species that are not adapted to fire would be present in the ripanan areas and the

lower portions of the slopes.
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The fuel models for the landscape were mapped using the land unit information and seral
structure. The existing condition had more detailed information on seral structure in the form of
Brown'’s structure classes. The reference period only had early, mid and late for seral stages
available. The fuel model interpretations were based on expected fire behavior in the vegetation
classifications within the specific land units. Table 4 summarizes the stratification used for the

reference period and table S addresses the existing condition.

Table 4. Reference Condition Fuel Model Stratification for Little River

STRUCTURE LAND UNIT | FUEL ~ {FUEL = | *FIRE
MODEL | LOADS INTENSITY
NFFL | 0-1/4"size | Flame
Fire class, dead | Length, feet
Behavior | anddown, | Rateof
Fuel ~ | tonsiacre . | Spread ch/hr
Modéis R S :f:?:‘:;’:,*z-' :
Early all FM 2 2.0 6.0 feet
35 ch/hr
Mid all FM 8 1.5 1.0 feet
2 ch/hr
Late wet/dry,warm | FM 8 1.5 1.0 feet
2 ch/hr
moist/warm
dry/warm
Late moist/cool FM 10 5.0 5.0 feet
live&dead 8 ch/hr

*Fire intensities based on dead fuel moisture content of 8%, live fuel moisture 100% and
windspeed at 5 mi/hr.
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MAP 3

EXISTING FIRE BEHAVIOR FUEL MODELS

LEGEND

FUEL MODEL 2

FUEL MODEL S
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Table 5 Existing Condition Fuel Model Stratification for Little River

STRUCTURE LAND UNIT | FUEL FUEL *FIRE
MODEL | LOADS INTENSITY
NFFL . | 0-1/4" size Flame
Fire class, dead Length, feet
Behaviar | and down , Rate of
Fuel tons/acre Spread, ch/hr
Models
Grass Forb all FM 2 2.0 6.0 feet
35 ch/hr
Shrub all FM S 1.0 4.0 feet
(Seed/Sapling) 18 ch/hr
Open wet/dry,warm | FM 8 1.5 1.0 feet
Sapling Pole 2 ch/hr
moist/cool
Open moist/warm FM 9 29 3.0 feet
Sapling Pole 8 ch/hr
drv/warm
Closed wet/dry, warm | FM 8 1.5 1.0 feet
Sapling Pole - 2 ch/hr
moist/cool
Closed drv/warm FM 10 5.0 5.0 feet
Sapling/Pole iy live&dead 8 chv/hr
moist/warm
Mature wet/dry warm | FM8 1.5 1.0 feet
o 2 ch/hr
moist/cool
Mature drv/warm FM9 29 3.0 teet
. 8ch/hr
molst/warm
Old Growth wet/dry warm | FM 8 1.5 1.0 feet
_ 2 ch/hr
motst/cool
Old Growth moist/warm FM 10 5.0 5.0 feet
live&dead 8 ch/hr
drv/warm

“Lire mtensitios based un dead fuel moisture content of 8%, live fuel moisture 100% and
windspeed ar > mi hr
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Fuel Modeling Assumptions

Fire Behavior Fuel Models were used to describe the fuel condition for the watershed The
conditions they represent are summarized below:

Fuel Model 2 represents a fuel condition dominated by grass. The grass is the main fire carrier
and 1s generally less than two feet in height.

Fuel Model 5 is a shrub model. Early regeneration areas are well represented with this fuel
model. The malin tire carrier is surface fuel. The surtace fuel consists of litter cast from shrubs

and grasses or forbs in the understory

Fuel Model 8 is a timber stand that has little downed wood present. Closed canopy stands of
short needle conifers support fire in the compact litter layer The litter consists mainly of needles,
leaves and some twigs. Limited undergrowth is present in the stands

Fuel Model 9 is also of the timber group This model represents stands that are collecting more
dead and down woody material than a fuel model eight The expected fire behavior is different
trom that expected in a tuel model eight or ten This is due to the concentration of woody
matenal that can contribute to possible torching, spotting and crowning. The accumulations are
in concentrations within the stands and not spread throughout the timber stand as in a fuel model

ten

Fuel Model 10 represents the timber stands that have the greatest amounts of dead and down
woody accumulations A greater quantity of three inch or larger limbwood due to over maturity
of the stand is indicative of a fuel model ten. This results in more frequent torching of individual
trees. spotung and crowning  This tvpe of fire behavior can create potential fire control problems.

(*Auds to Determining Fuel Models for Estimating Fire Behavior', General Technical Report
INT-122,1982)
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Air Quality

Aur quality standards are administered in cooperation with the State of Oregon through the
Oregon Smoke Management Plan Federal Clean Air Act regulations also govern management
acuivities Most air quality issues on the Umpqua National Forest and Roseburg BLM District
deal with smoke emussions from prescribed burning related to forest management activities
Smoke emussions from prescribed fire continue to decline in FY 93 and 94 because the majornty ot
acres were burned under cool spring conditions and fewer acres were burned Estimated
particulate emissions were 88 percent below the target levels set with the State ot Oregon

Diamond Peak Wilderness and Crater Lake National Park are the closest Class I airsheds Class
IT arrsheds exist in Boulder Creek, Mt Thielsen and Rogue-Umpqua Divide Wildemness Areas
Community airsheds in the Willamette Valley, greater Roseburg and Qakridge are also monitored
for smoke intrusion from forest practices There have been no intrusions into these designated
areas for the past 8 years. Aeral smoke momnitoning is conducted for the Forest Service and BLM

by Douglas Fire Protective Association

Historic records show that smoke levels from forest management activities todav are much lower
than the natural levels resulting trom uncontrolled wildfires common in the 180Us  This means
that the air today has lower particulate levels from forest fire smoke in summer months than when

western Oregon was settled in the mud-1800s

This information 1s documented in the "‘Umpgqua National Forest Momitoring and Evaluation
Report tor FY93 and FY94'
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Don Goheen Entomologist/Plant Pathologist
Southwest Oregon Forest Insect and Disease Technical Center

INSECTS

1) Currently, mountain pine beetles (Dendroctonus ponderosae) are causing substantial amounts
of mortality of sugar pines and western white pines throughout Southwest Oregon. Beetle-caused
mortality is quite noticeable in most five-needle pine stands in the Little River AMA. Like other
bark beetles, mountain pine beetles rarely infest healthy vigorous trees. Rather, they prefer or are
most successful on trees that are under some degree of stress. Diseased or wounded sugar pines
and western white pines are predisposed to attack, but healthy-appearing pines in heavily stocked
stands where competition for water is a weakening factor are also highly vulnerable. Heavy
stocking should be a particular concern in the AMA. In general, sugar pines and western white
pines growing in stands with basal areas of 140 square feet per acre or more are at high risk of
mountain pine beetle attack. Most stands in the Little River AMA appear to have basal areas of
200 square feet per acre or greater. Large (14 inch DBH +), old (140 years old +) trees are
particularly prone to infestation in overstocked stands, and beetle activity is most evident on these
hosts during droughty periods when moisture competition is especially intense. The past 9 years
of much drier than normal weather have contributed to accelerating beetle activity. Mountain
pine beetle infestation of sugar pines and western white pines can be largely prevented by
promoting tree health and, especially, by reducing stand densities in high risk areas. Entire stands
can be thinned or areas directly around large trees with still-healthy- appearing crowns can be
cleared. Any amount of thinning will be beneficial to the trees, but, if it is desired to really
minimize beetle activity, it is recommended that basal area be reduced sufficiently so that it will
not increase to 140 square feet per acre before the next treatment opportunity. When clearing
around individual large trees, preferred treatment would involve removing all competitors
(including large and small conifers, hardwoods, and shrubs) from under each tree and an area
extending at least 10 feet beyond the drip-line of its crown. Treatments suggested should mimic
the effects of the ground fires that regulated stocking in historic stands. In the absence of
treatments, the future prognosis for five-needle pines in the AMA, particularly the large old ones,
is not good.

2) Mountain pine beetles, western pine beetles (D. brevicomis), and pine engraver beetles (Ips
spp.) are causing extensive mortality of ponderosa pines in drier parts of Southwest Oregon. In
the Little River AMA, ponderosa pines are currently not being impacted by bark beetles to nearly
the degree that ponderosa pines further south are. So far, they are also faring much better than
the five-needle pines. However, the potential for future beetle activity in ponderosa pines in the
AMA is great. The major factor that predisposes ponderosa pines to infestation by either
mountain or western pine beetles is overstocking. On good sites like those in the Little River
AMA, ponderosa pines become vulnerable to beetle infestation when basal areas exceed 180
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square feet per acre. Unfortunately, most stands in the AMA with ponderosa pine components
have basal areas of 200 square feet per acre or more. As in stands with five-needle pines in the
AMA, density reduction treatments would be extremely beneficial in areas where retention of
ponderosa pines is desired. Either thinning entire stands or clearing areas directly around
individual pines would be appropriate treatments. Slash treatment should be considered in any
thinnings since pine engraver beetles can build up populations in large pieces of slash (3 inch
diameter or greater), emerge, and attack nearby ponderosa pines. Pine engravers kill small trees
and cause top mortality of large trees. To prevent pine engraver build-ups, large diameter slash
generated in thinning should either be destroyed or scattered in areas exposed to the sun, It
should never be piled in the shade. In the absence of density reduction treatments, the probability
of substantial future beetle-caused mortality of ponderosa pine in the Little River AMA is high.
Opportunities to apply proactive treatments should not be missed.

3) Douglas-fir beetles (D. pseudotsugae) can cause substantial mortality of Douglas-fir in
Southwest Oregon. Stands on the Little River AMA have not suffered significant impacts from
Douglas-fir beetles in recent decades, but stands in nearby areas on the Umpqua National Forest
have. Douglas-fir beetles prefer very low vigor hosts. When in endemic populations, they infest
windthrown, root-diseased, or severely injured Douglas-firs. Episodic outbreaks occur, however,
when large amounts of preferred host material becomes available, beetles successfully produce
large broods, and epidemic populations emerge and attack standing, green trees. This usually
happens after major storms have caused substantial amounts of windthrow (especially for 2 years
or more in a row). Outbreaks subside rapidly (usually in 2 to 3 years), but many trees can be
killed, often in groups, before beetle populations return to normal. Concern about Douglas-fir
beetles should be triggered whenever windstorms cause large amounts of windthrow in the AMA.
The threshold for considering action should be when 4 or more Douglas-firs per acre of 10 inch
diameter or greater are blown down. Outbreaks can be prevented by removing windthrown trees
before April of the year following that in which they are blown over. Douglas-fir beetle
populations may also build up in trees injured in large fires. Outbreaks usually do not develop in
this kind of situation, though, unless beetle populations are already high in the year of the fire.

DISEASES

1) White pine blister rust, caused by the fungus Cronartium rbicola, causes substantial damage to
5-needle pines throughout the Northwest. It is common in sugar pine and western white pine
stands in the Little River AMA. The pathogen girdles and kills branches, tops, and stems.
Saplings and poles are frequently killed outright by blister rust; larger trees are damaged and in
some cases predisposed to attack by mountain pine beetles. C. ribicola has a complex life cycle
with 5 different spore stages. Two occur on pines and 3 on alternate hosts in the genus Ribes.
Infection on both hosts is greatly favored by moist conditions at the time of spore production,
especially in summer and fall. C. nbicola is believed to be native to Asia. It was introduced into
western North America in 1910 and spread rapidly in natural stands where there was little
resistance to the fungus. Early attempts to control the disease by eliminating the alternate host
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were singularly unsuccessful. Today, deployment of screened and tested resistant pine nursery
stock is the most promising control strategy. Pruning and thinning treatments in young stands
may also help minimize disease impacts by removing sites for infection, by eliminating
already-existing branch infections before they can spread to the main stem, and by altering the
microclimate to make it drier and less favorable for the blister rust fungus. In the Little River
AMA, if maintenance of 5-needle pines is important, a program that combines planting resistant
stock from the Dorena tree Improvement Program and other blister rust treatments with thinning
prescriptions to minimize mountain pine beetle infestation is in order.

2) Laminated root rot (caused by the fungus Phellinus weirii) is the most common and widely
distributed root disease in the Pacific Northwest. It is estimated to occur on 7 to 10 percent of
the area occupied by host types in western Oregon. The disease is found in the Little River AMA
but at much lower levels than in many surrounding areas. It appears that the disease occurs on
less than 1 percent of the area in the AMA and is distributed in small, widely scattered pockets.
Laminated root rot is a disease of the site. The causal fungus survives for long time periods (50
years or more) in roots of infected snags and stumps. It infects new hosts established on the site
via root contacts. Subsequently, it spreads across root systems to adjacent hosts forming
gradually expanding infection centers. The pathogen spreads at a rate of about one foot per year.
Within infection centers, the disease preferentially kills highly susceptible hosts (Douglas-fir, true
firs, mountain hemlock) creating openings in stands where less susceptible conifers (western
hemlock, pines, cedars) and immune hardwood trees and shrubs are favored. It acts as an agent
for diversity that either advances succession or resets it to earlier seral stages depending on
proximity of individual disease-created openings to seed sources or vegetative propagules of
climax or seral species. Concern about laminated root rot should be related to extent and
intensity of the disease in an area and to management objectives. Where the disease is widely
distributed and severe and where timber production is the major management objective, active
management of the disease by removing susceptible hosts from infection centers and 50 foot
buffers and replanting the diseased areas with less damage-prone tree species is in order. Where
the disease is not intense and wildlife habitat, visual quality, or watershed protection are the major
management objectives, laminated root rot may be considered innocuous or even beneficial.
Effects of the disease such as openings in stands, areas of species diversity, and groups of dead
and down trees are often quite desirable if not too extensive. In such situations, the disease
should be monitored but not treated. The two scenarios described represent opposite ends of a
continuum. Situations between those described may require intermediate levels or kinds of
treatment. Fortunately, in the Little River AMA, the small amount of laminated root rot present
makes treatment needs minimal.

3) Black stain root disease (caused by the fungus Leptographium wageneri var. pseudotsuga) is

especially common in Southwest Oregon Douglas-fir plantations. Surveys on the Siskiyou
National Forest and the Medford and Coos Bay BLM Districts indicate that the disease occurs in
about 25 percent of all plantations between 10 and 30-years old in those areas and causes
extensive mortality in some situations. Black stain occurs in the Little River AMA but, to date,
appears to be less common and causes much less mortality there than in areas further west or
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further south. Black stain root disease is a vascular-wilt type disease that kills its host by blocking
water conducting vessels. It is vectored over long distances by root-feeding bark beetles and
weevils. New infection centers appear in areas with compacted soils or numerous wounded trees
reflecting vector preference for stressed trees. Once established, the disease creates rather rapidly
expanding infection centers. The causal fungus spreads across closely associated root systems at
arate of 3 to 6 feet per year. Tree mortality due to black stain subsides dramatically when stands
reached ages of 30 to 35 years. In the Little River AMA. efforts to prevent establishment of new
black stain root disease centers by avoiding creation of conditions favorable for the insect vectors
are in order. Keeping the disease from intensifying beyond its current low level in the AMA is a
good goal. Site disturbance should be minimized, tractor logging and associated soil compaction
should be carefully regulated or avoided, efforts should be taken to avoid wounding of young
Douglas-firs during harvest operations, road building, and road maintenance, and precommercial
thinning operations should be done between June 1 and September 30 when possible. Such
measures would be particularly worthwhile in areas within 1 mile of already existing black stain
centers.

4) Fungi that cause stem decay of wood in living conifers are widely distributed in all Pacific
Northwest forests. Many species of fungi are involved but those that have the greatest effects in
Southwest Oregon are Heterobasidion annosum, Phellinus pini, Echinodontium tinctorium, and
Phaeolus schweinitzij. In the Little River AMA, there are two main concerns with stem decays: a)
older (150 year +), non resinous conifers (especially western hemlock and true firs) are greatly
affected by decay organisms. Management regimes that favor these late seral species will foster
substantial amounts of decay, especially if stands are managed for long rotations and if
intermediate entries resulting in tree wounding are made. As stands of this type age, decay will
cause considerable stem breakage, growth impacts, and loss of wood. This may or may not be
desirable depending on management objectives; b) amounts of decay that may develop in
intensively managed, young Douglas-fir stands, especially those that are treated with heavy
machinery have not been well documented for the area. An evaluation to determine affects of
stem wounding and root and root crown damage associated with machine thinning and ripping old
skid trails in young Douglas-fir stands in the AMA should be done. The SWOFIDTC is willing to
cooperate on such a project.

5) Hemlock dwarf mistletoe (Arceuthobium tsugense) is the only dwarf mistletoe that is widely
distributed in Westside stands in most of the Pacific Northwest. It is common in the Little River
AMA. It mainly affects western hemlock, though true firs are also hosts on occasion. Hemlock
dwarf mistletoe causes decreased growth, formation of witches' brooms, stem malformations, top
and branch dieback, and tree mortality. Hemlock dwarf mistletoe generaily does not have as
severe impacts on its host as do many other dwarf mistletoes. Nevertheless, effects can be very
significant on heavily infected, old trees (those with Hawksworth DMRs of 4-6 that are over 150
years old). Young trees may also be severely impacted if they have numerous infections in their
very tops. Where hemlock dwarf mistletoe is severe, it, along with stem decays, contributes to a
"pathological rotation" for western hemlock by causing substantial decline and mortality of old
infected trees. Where timber production is the major objective, hemlock dwarf mistletoe can be
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eliminated via regeneration harvest, non-hosts can be favored, or infected stands can be managed
on short rotations (40 to 120 years). Where there are multiple management objectives including
promotion of wildlife habitat, some level of dwarf mistletoe infection may be desired or at least
accepted. In this situation mistletoe represents a significant planning challenge. How can stands
be managed so that some mistletoe is maintained but not so much that long term impacts are too
severe? Some combination of treatments will probably have to be used. Prescriptions that
promote non-hosts, make use of strategically placed group selection cuts, and that maintain low
levels of infection in even-age stand components may hold promise.
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Table #1: Acres of Regeneration Harvest by Administrative Unit*

Regeneration harvest by Administrative Unit
Acres by % regen. Acres of % of regen. Acres of % of regen.
Admin. harvest by regen. harvest total tractor harvest by
Admun harvest (75623 ac) harvest Admin by
tractor
ES 63575 37% 23489 31% 6853 29%
BILM 19802 55% 10863 14% 1313 12%
PVT >40 44795 87% 39182 52% 27147 69%
Total 128172 73534 35300
Acres (57%) (27%)

* includes Industrial land base and private holdings >= 40 acres size
* includes FS O&C (7,829 acres) and BLM O&C (10,735 acres)

* for BLM harvest records: regeneration harvest = a stand birth year >= 1920

* PVT <40 totals not included: 2,089 acres of regeneration harvest of 3681 total acres

Table #2 Total tractor harvest by Vicinity:

Total tractor harvest in acres the Little River A.M.A.

Vicinity Tractor Cable & Tractor | Total Tractor Vicinity Size
Black/Clover 1296 167 1463 17057
Cavitt 11859 201 12060 37693
Emile 1941 0 1941 8716
Lower LR 7273 0 7273 21835
Middle LR 5020 229 5249 21636
Upper LR 1082 0 1082 10405
Wolf Plateau 4912 1319 6231 14512
Total 33383 1917 35300 131853 .
Percent 94.57% 5.43% 100%
Percent of total 25.32% 1.45% 26.77% 100%
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Table #3 Tractor Harvest by Land Unit

Acres of Tractor Harvest by land Unit
Land Unit Tractor Cable/Tractor Combined
dry/warm 12965 351 13316
moist/warm 9990 804 10794
moist/cool 2355 0 2355
wet-dry/warm 8073 762 8835
Totals 33383 1917 35300

Findings, Trends and Opportunities

mpanion findin ren nd recommendations are li in Chapter 6

1) Major findings:

* Root disease impacts from laminated root rot and black stain root disease have
abnormally low incidence in the AMA (Goheen 1995) at less than 1% average cover.
It is estimated that disease incidence at levels less than 5% will not appreciably impact
intensive forestry schedules.

* If the maintenance of historical cover of sugar and white pine is important, a
combination of planting resistant stock, other blister rust treatments, and thinning
prescriptions to minimize competition and mountain pine beetle infestation is in order
(Goheen 1995). Blister rust has had the most impact to the white pine populations and
initial efforts in stopping that impact can be found in the moist/cool and moist/warm
land units.

* Trees of all ages and types have shown the ability to respond to thinning treatments
within the Little River drainage. A key factor in this statement is the amount of live
crown ratio existing on residual stems. It appears that live crowns >35% are critical
for attaining thinning responses. Ages did not seem to be a prime factor as stems 20,
40, 70, 110 and 170+ years of age exhibited increased growth rates consistent with
their age classes when density has been reduced. These patterns are evident in all land
units.

* Light levels necessary to regenerate sugar pine and Douglas-fir can be attained with
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thinning and group selection treatments. Control of shade-tolerant species ingrowth
and associative high shrub densities are key to securing needed growing space. Sugar
pine is mainly located within the dry/warm and moist/warm land units, but also occurs
in the wet-dry/warm land unit.

* Sugar pine diameter ranges seen in stands approximately 100 years of age averaged
between 24-40" d.b.h. compared to Douglas-fir stems within the same stands which
averaged 14-24" d.b.h. (Baumann 1995, white papers on file).

2. Major Trends:

* Harvest patterns indicate that approximately 47,000 acres of private and federally
managed lands were harvested prior to 1970, commercial harvest opportunities will
soon be available over large areas of the watershed, particularly in the lower Little
River, Wolf Plateau and Cavitt creek vicinities.

* Harvest since 1980 in the watershed has totalled over 11,000 acres on public land
and these sites are, or will soon be, in need of precommercial thinning. Funding for
these activities has been reduced over the last few years and will need to be restored to
accomplish these needs and to avoid both new backlog totals and concurrent forest
density problems. Inthe 1970's and 1980's, public land agencies have dealt with
backlog reforestation and timber stand improvement activities so this would be a
reoccurring trend but one that is not desirable.

* Grazing allotments were historically used in the watershed, but recent history has
seen allocation use drop to non-use levels, with that trend expected to continue.

* Fertilization activities reached a peak level in the late 1980's, particularly within
Wolf Plateau and the middle and upper Little River vicinities. Release activities with
herbicide peaked in the 1970's on public lands, and has maintained a low-use rate since
1983. It is unknown what utilization these treatments have had in the past or will be
given in the future by private industry.

3 her niti

* Empbhasize treatments on landscape scales of all sizes including fine-scale one tree
length openings and coarse-scale manipulations covering hundreds to thousands of
acres.

* Utilize the Silviculture by Land Unit section as reference material for general site
guidelines when planning activities in certain land units.

* Resting surface areas of above and below-ground biotic communities should be
considered for portions of the landscape. This can occur even during harvest activities
by keeping intact surface logs in their locations on the forest floor during and after
disturbance.
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* Monitoring of spring burning should be expanded to include viability of wildlife
habitat for neotropical birds, reptiles, and small mammals.

* Interagency activities like inventory, data collection and storage, and resource
activities should be encouraged.

* Partnership activities with private landowners (timber, recreation, wildlife,
fisheries, and fuels projects) should be encouraged.

* Alternative harvest techniques, including horse logging, should also be encouraged.

* Attempt new ideas like establishing harvest sorting and auction yards. New ideas in
marketing firewood for disabled individuals could include special distribution areas and
access opportunities. Specific hardwood sites could be established for permanent
firewood collection sites for the general public.

Stand priority lists for Silvicultural activities

1) Stands in the White Creek area:

Stand (exam #) Main considerations
86117- 145 acres Streams with low vegetation cover
86141- 35 acres low growth, poor crowns and vigor
86355- 136 acres Height/diameters; riparian cover
86118- 157 acres density and blowdown pockets
88014- 111 acres compaction, stream channels
87466- 23 acres density and height/diameters
89108- 56 acres diversity, growth, crown ratios
86349- 47 acres diversity, growth, crown ratios
88017- 75 acres diversity, growth, crown ratios
87347- 74 acres diversity, growth, crown ratios
86353- 14 acres diversity, growth, crown ratios
86352- 13 acres diversity, growth, crown ratios
88015- 78 acres diversity, growth, crown ratios
86354- 78 acres diversity, growth, crown ratios
86116- 146 acres diversity, growth, crown ratios

Totals: 1188 acres
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2) Lowest measured young stand growth rate sites:

nd exam # BH age KD ASD CTPA GRW
(When examined)
87456 21 96 574 350 .18
89135 15 113 481 171 28
89137 15 100 500 113 29
89143 17 84 6.61 250 30
89152 15 100 3.61 273 25
89158 15 94 455 179 28
89161 18 82 6.75 109 30
89162 17 62 435 234 17
89166 15 86 377 184 28
89169 14 102 506 133 30
89172 14 128 449 375 28
89176 15 76 341 123 26
89178 14 94 451 156 30
90242 13 108 450 253 29
90244 11 100 411 267 29
90258 11 108 426 229 30
91420 22 120 768 400 28
92484 14 82 425 133 30
92492 13 102 3.84 233 28

* BH= breast height (4.5"); KD= King’s-Douglas 50-yr. site index; ASD= Average
stand diameter; CTPA= crop trees per acre; GRW= annual diamer growth

Monitoring and Research needs

* Please refer to the terrestrial team recommendations for monitoring and research.

Structure Stage Development by Land Unit for Douglas-fir

* This development table depicts average dominant Douglas-fir growth for each of the
land units. These are averages and represent conservative rates based on management
prescriptions developed for the land units with average stocking levels. The numbers
reflect data taken from the Western Cascades geologic province from field
examinations of young, mature and old-growth forests. The data is supported by
projections run in Prognosis adjusted for site class variance within each land unit under
a thinning regime that maintains stocking levels within 25-50% of maximum (see
Silviculture by land unit section and the young growth yield tables # 5-7)

Douglas-fir is modeled to represent all the land unit types to keep analysis consistent.
This table does not increase growth by including a fertilization schedule nor does it
decrease growth for deductions from harvest site impacts such as potential compaction.
The table reflects total stand age and not breast height age.
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The first column in the table depicts the length of time necessary for a planted seedling
to reach 4.5 feet tall (or breast height age of 1).

Table #4 Structure stage development

DOUGLAS-FIR STRUCTURE STAGE DEVELOPMENT BY LAND UNIT

W. Cascades Grw Age Grw Age Grw Age Grw Age Grw Age Age
Province Land Range Range Range Range Range
Unit.
Moist/Cool 4.5 0-15 40/20 15-25 35/20 25-45 27/20 45-75 15/20 75-141 141+
Moist/Warm 4.5 0-10 40/20 10-20 46/20 20-35 32/20 35-60 19/20 60-112 112+
Dry/Warm 4.5 0-12 31720 12-25 26/20 25-52 13/20 52-112 17/20 112-172 172+
Wet-dry/warm 4.5 0-11 40/20 11-21 41720 21-38 36/20 38-60 24/20 60-102 102+
DBH. 0-1" 1-5" s-127 12-20" 20-30" 30+
grass-forb shrub open pole closed pole mature forest old
growth

The stages of structure development as used by Brown(1985) are listed to portray
associated time frames for successional stages for each of the land units.

Recommendations of Silviculture str ies for Lan ni
D rm land uni

ite Characteristi
Growth limited by competition for water and by heat stress
Succession through stages is slower than moist sites
Regeneration is affected by more severe environments
Regeneration conditions harsh for both planted and natural regeneration
Mature forests develop slower but then sustain good growth
Shrub fields common in early seral stages
Very diverse species of trees, forbs and shrubs

Preharvest considerations:
Identify strategies for decreasing competition from shrubs and grasses
Observe stand density and spacing distributions

Silvicultural Systems:
Small patch cuts adjusting size to species needs
Two-story stands with patchy group openings included

Single-story stands for shade- intolerant species
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Regeneration:
Planted species: Douglas-fir, sugar pine, incense-cedar
Natural species: white fir, bigleaf maple, Oregon white oak, Douglas-fir
: Pacific madrone, golden chinquapin, sugar pine, incense-cedar
Genetic stock: sugar pine resistant (for blister rust)

Earl nd treatments:
Pruning: lifting in a series to 10 feet for sugar pine to help resist blister rust
Release: manual release where shrub, grass densities high

Precommercial thinning: vary densities and tree distribution
Douglas-fir guidelines @ 14x14 foot spacing
Sugar pine guidelines @ 20x20 foot spacing (or 18x18)
True fir and hemlock @ 12x12 spacing or clumped distribution

Man nd densities:

Basal area ranges: 120-190 sq.ft. vary by aspect with more on N &E aspects
Additional site recommendations:

Live crown ratios (LCR’s): Maintain at 40-60%..ave. 50%

Ponderosa pine communities: keep <180 sq.ft.. basal areas

Sugar pine communities: keep <140 sq.ft.. basal areas

Height diameter ratios: maintain ranges @ 60-80

Wet-Dry/Warm Land Unit

Site Characteristics:
Very productive sites but limited in microsites- heat and moisture limitations
Sites are warm, but the forest floor is generally cool and damp
Higher water tables with western redcedar habitat
Both low and high shrub cover alternately expressed
Tends to link different land units and seral stages together with a relatively
stable yet diverse environment
There are many tree species and high stem densities

Preharvest considerations:
Consider western redcedar shallow roots characteristic of the species
Limit heavy equipment operation in vicinity of redcedar

Silvicultural Systems:
Silvicultural systems with single and two-story stands
Small group openings with sizes up to 2 hectares for shade-intolerant species
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Regeneration:
Planted: sugar pine (resistant stock for blister rust)
- incense-cedar (warm sites), Douglas-fir
Natural: white fir (cooler sites), western redcedar, western hemlock,
Douglas-fir and sugar pine; expect high densities of hemlock if
slash i1s abundant

Early stand treatments:

Pruning: a series of lifts up to 10 feet for sugar pine blister rust
a series of lifts to 16 or 32 feet for structural quality goals for
Douglas-fir, sugar pine

Release: manual release where shrub, grass densities high

Precommercial thinning:
Douglas-fir guidelines @ 14x14 foot spacing
Sugar pine guidelines @ 20x20 foot spacing (perhaps 18x18)
True fir and hemlock @ 12x12 spacing or clumped distribution

Man nd densities:
Basal area ranges- South and West aspects: 150-200 sq.ft.
Basal area ranges- North and East aspects: 200-290 sq.ft.
Additional site recommendations:
Live crown ratios (LCR’s): Maintain at 40-60%.ave. 50%
Ponderosa pine communities: keep <180 sq.ft. basal area
sugar pine communities: keep <140 sq.ft.. basal area
Height/diameter ratios: maintain ranges @ 60-80
Control slash with grapple-piling in association with burning
Shallow rooted redcedar is susceptible to root rot from being over-stressed if
ground-skidding occurs nearby
Moisture generally limits annual growth and temperature generally limits the
range of western redcedar

Moist/Warm Land Unit
Site Charactenstics:

Generally riparian connections; low & mid slope positions

Species and habitat diversity associated with rock outcrops and meadows
Most productive association; greatest decomposition rates

Sugar pine areas indicative of better sites

A broad mix of species (hardwood and conifer) provides for structural and
compositional diversity

Early seral growth rates are rapid

Gaps within a stand fill in quickly
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Preharvest considerations:
No outstanding regeneration difficulties
Opportunities to use a wide range of conifers and hardwoods
Extended periods of understory reinitiation on warm sites

ilvicultural ms:
Two-story stands with Douglas-fir and sugar or Ponderosa pine in large group
openings
Multi-story stands for wettest sites
Single story stands for south and west aspects and for structural quality growth
on some north aspects carrying high tree densities

Regeneration:
Planted species: sugar pine (resistant stock), Douglas-fir, western redcedar
Natural species: western hemlock, Pacific yew, white fir, incense-cedar,
bigleaf maple, sugar pine, Douglas-fir, western redcedar

Early stand treatments:

Release: manual release where shrub cover densities are high

Pruning: a series of lifts up to 10 feet for sugar pine (blister rust)
Jifting to 16 or 32-foot heights for structural quality with Douglas-fir,
and sugar pine

Precommercial thinning: vary density and tree distribution
South aspects: true fir and hemlock @ 12x12 foot; Sugar pine @ 20x20 foot;

and Douglas-fir @ 14x14 foot
North aspects: true fir, hemlock and Douglas-fir @ 12x12 foot

Managed stand densities:
South and West aspects: 120-190 sq.ft. of basal area
North and East aspects: 200-290 sq.ft. of basal area

Additional site recommendations:
Maximize the cover of sugar pine to stabalize species cover in watershed
Encourage uneven spacing and distribution on south aspects
Maintain uniform cover and even growth on north aspects
Avoid height/diameter ratios >90 because of structural stability concerns,
especially on north aspects
Anticipate increased blowdown in stands with height diameter ratios > 90.
Increases in Douglas-fir bark beetle populations above endemic levels are
predicted if stem sizes in blowdown patches exceed 10" d.b h; particularly if
blowdown occurs in two successive years.
Plan for more frequent stand entries on north aspects (4-6 per 100 years on
northerly aspects compared to 2-3 per 100 years on southerly aspects due to
different density management strategies)
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Site Charactenistics:
Shorter growing season; generally lush and diverse shrub and herb layers
Development of multi-story stands with mosaic vegetation patterns of all-aged
regeneration
Openings can experience delayed revegetation
Transition to dry/warm and moist/warm land units
Fog forming areas in landscape with impacts from frost
Decomposition cycles slower with more nutrients in litter
Natural regeneration potential is high
Small group openings with mixed species common
Even to slow early establishment and growth

Preharvest considerations:

Note where fog forms and hangs on slopes
Identify cold pockets where regeneration is often delayed

Silvicultural Systems:

Multi-story systems with small patches of two-story stands
Heavier densities with grouped shelterwood areas for shade intolerant species

Regeneration:

Planted species: blister-rust resistant western white pine, Douglas-fir (because
of infrequent cone crops), western redcedar on warm microsites
Natural species: Pacific yew, western hemlock, Shasta red fir, white fir,
Pacific silver fir

Earl nd treatments:
Release: manual release for heavy shrub cover pockets
Pruning: for boughs and other special products
: lifts on white pine stock up to 10-feet

Precommergial thinning:
Keep white pine if blister rust not on bole and stem > 8"d.b.h.
All species: 12x12 foot spacing

Managed stand densities:
Basal area ranges: <200 sq.ft. with single-story stands
Basal area ranges: 200-300 sq.ft. for multi-story stands
Additional site recommendations:
Site prep with an excavator by grapple-piling slash
Prescribe burn only with adequate soil moisture
Keep openings off of the exposed ridge lines
Capture potential of true fir frequent cone crops

Appendix C - 11



Monitor dense stands for increases in populations of true fir bark beetles (like
Scolytus) that can increase insect-induced natural thinning on true fir
Well-spaced Pacific silver fir can maintain moderate and uniform growth rates
Wildfire can be impactive to these sites by removing litter that stores
nutrients at higher levels compared to lower elevation sites

Restrict heavy equipment access on fragile soils

Leave a variety of species for hard and soft snags to increase niche diversity
Leaving an abundance of litter and forest floor vegetation can reduce soil
erosion potential

Youn r h Yield Tabl

* Young growth stands, generally between 15-25 years BH age, were grouped by land
units and run on the Forest Vegetation Simulator (Prognosis-Western Cascades
variant) to approximate future stand development. There were three density groups
stratified : low stocked sites with <170 ctpa; medium stocked sites with 170-269 ctpa;
and, densely stocked stands with >=270 ctpa. All of the sites were clearcut acreage
harvested previous to 1970. As a group, they represent a set of stands which defined a
common type of management and reforestation consistent in Little River across
management boundaries. These stands are Forest Service sites only and represent
approximately 11,000 acres of analyzed stands cut prior to 1970.

* Silvicultural prescriptions have been generated to represent potential stand
management levels by land unit. The yield table represents plausible future
development based on actual stocking levels. The regeneration harvest programmed in
the yield tables for the year 2095 is set, to compare standing volumes expected from
each average site one hundred years from now, and, does not necessarily recommend
that particular treatment. The stand examinations followed the Region 6 protocol for
intensive examination levels of detail and are stored on electronic file at the District.
These runs model the variability within real stands and are not assumed stocking
numbers based on projections from a TSI activities data base. The stands analyzed
follow general Silvicultural prescription guidelines which recognize that harsher sites
naturally carry more variable distribution of stems on the landscape, and, also that
product quality goals will be different for areas of uniform and non-uniform tree
distribution.

* The three different density groups are separated to compare potential productivity
differences between land units of similar stocking. The first table represents dense
stocking; the second represents medium stocking and the third represents low stocking.
The table numbers represent yield in BF/Acre by decade. Individual stands will vary
from these averages, but a thinning was not programmed unless a stand in a group had
a removal of at least 2500 board feet per acre (using 7"dbh x 4"small diameter
standards). One caution note: Hidden defect or breakage was not calculated but is
generally assumed with District experience to be minimal (<5%) from small log sales
previously accomplished in Little River.
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* The following yield tables are based on stand management in the range of 25-50% of
maximum stand density. One can apply the factors below to the total acres in each
stratification to arrive at an estimate of thinning yield in any one decade. The
dry/warm and wet-dry/warm land units were managed at a maximum stand density of
550. The moist/cool and the moist/warm land units were managed at a maximum stand
density of 590. The decade represents the time period of harvest modeled.

Table # 5 Densely stocked managed stands cut before 1970

YOUNG GROWTH YIELD [BF/ACRE] BY LAND UNIT BY DECADE-USFS

Year dry/warm | dry/warm wet,dry moist/warm moist moist moist
dense dense /warm dense /warm fcool /cool
1950's 1960's dense 1950's dense dense dense
1950's 1960's 1950's 1960's
1995 3270 2805 1548
2005 9516 6131 542 4025
2015 9546 2117 1005 2956
2025 5059 3207 2373 1007 225
2035 4619 9264 937
2045 1731 9402
2055 11727 6897
2065 2333
2075
2085
Total Int. 12816 16786 15348 12169 18134 13289 13520
Harvest
2095 Reg. 62794 31190 84095 72761 58122 43032 38644
Vol.
2095 Ave. 132 128 142 138 133 131 128
Age
Total MBF | 75610 | 47976 99443 84930 | 76256 | se321 | s2le4
Ave. 112-265 107-216 154-264 181-267 169-261 119-206 121-193
BA/AC
Ave Site 140 1o | 1s0 140 150 12000 | 1200
Index : S i
(Curtis-
100 y»)
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Table # 6 Moderately stocked managed stands cut before 1970

YOUNG GROWTH YIELD [BF/ACRE] BY LAND UNIT BY DECADE -USFS
Year dry/warm dry/warm moist moist moist moist moist
moderate moderate /warm fwarm /warm /cool /cool
1950's 1960's moderate moderate moderate moderate moderate
1950's 1960's 1970's 1950's 1960's
1995
2005 598 404
2015 333 565 240 359
2025 3337 127 3323 1242 1417 1136
2035 4791 1561 940 1183 2796 546 2108
2045 3734 2232 3429 1907 1274
2055 2464 768 3892 1322 1244
2065 1076 1706 2705 2088
2075 154 1706 1732 973
2085 420 2186 437 2296
Total Int. 8168 9715 7766 8403 10117 10392 11119
Harvest
2095 Reg. 50280 45568 50856 49430 41572 38425 35098
Vol.
2095 Ave. 134 131 134 130 125 134 130
Age
Total MBF 58448 55283 58622 57833 51689 48817 46217
Ave. BA/AC 144-222 171-229 142-235 169-230 153-227 129-205 161-192
Ave Site 125 125} 125 130 120 110 128
index -
(Curtis- 100
¥1)
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Table #7 Low stocked managed stands cut before 1970

YOUNG GROWTH YIELD [BF/ACRE] BY LAND UNIT BY DECADE- USFS
Year dry/warm dry/warm moist moist moist moist
low low fwarm /warm /cool /cool
1950's 1960's low low low low
1850's 1960's 1950's 1960's
1995
2005
2015
2025 1065 314 399
2035 886 1048 1820 815 464 533
2045 1306 1731 648 341 1141
2055 3516 409 313 1607 2337 1681
2065 1384 3188 995 1957 767
2075 498 767 3356 255
2085 2485 1604 4220
Total Int. 5786 7514 4859 6636 10059 8996
Harvest
2095 Reg. 38598 36920 51649 34202 38200 34490
Vol.
2095 Ave. 134 129 136 129 134 130
Age
Total MBF 44384 44434 56508 40838 48259 43486
Ave. 173-211 153-206 213-251 148-209 190-234 147-211
BA/AC
Ave Site 110 110 120 mo - us. t-oo.ns
Index : ‘
(Curtis-
100 yr)
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Tren n rn n

* There are immediate thinning opportunities in the densely stocked young stand
group for the next 4-5 decades and then there will be a 3-4 decades where these stands
are left generally alone. This type of entry schedule may be important for wildlife and
other resource concerns.

* In the moderately stocked areas thinning opportunities are generally not available for
the next two decades, but then are available over the next 8 decades from acreage cut
in the 1960's. The 1950's acreage will likely have a pattern of harvest followed by a
period of rest.

* The low stocked stands will not generally support a commercial thinning entry for
the next 4 decades, but then will be available over the next 5-6 decades.

* Total harvest volume available from these land units reflect a downward trend from
dense to low stocked sites and also from the moist/warm to dry/warm to moist/cool
land units.

* Differences between the four main analyzed land units for total merchantable cubic
foot growth has been calculated. The wet-dry/warm land unit is highest: followed by
the moist/warm; then by the dry/warm; and then by the moist/cool. This pattern is
consistent for both the moderate and densely stocked stands. For low stocked stands
the moist/warm, the moist/cool, and dry/warm land units are very similar in cubic foot
production totals.

Mean Annual Increment Projections for Land Units

* The potential mean annual increment (MAI) is the average yearly increase in volume
computed for the total age of a stand at any period of its life. On this graph the
measure 1s in cubic feet. The numbers presented are averages of stands harvested in the
1950's and 1960's by each land unit and calculated on the Forest Vegetation Simulator
(Prognosis) for potential future yield under similar thinning regimes. The potential
cubic foot yield depends on the number of stems on an acre, their average stem
diameter and the growth rate of those stems. Stands with fewer stems will have a
lower net “yield” per acre. A reduction of individual stem diameter growth will also
lower possible total stand growth or MAI.

* Stands at three stocking densities were analyzed from intensive stand examinations
on over 230 USFS public harvest sites cut prior to 1970:
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AVG. ANNUAL GROWTH

MERCHANTABLE CUBIC FEET
160
140
120
100

<170CTPA  170-270 CTPA >270CTPA

wet-dry/warm dryfwarm
Bl moistwarm l moist/cool

* Managed Stand Growth (MAI) is calculated for merchantable cubic feet and assumes
an active thinning regime. It is averaged for stands harvested with regeneration cuts in
the 1950's & the 1960's. The wet-dry/warm sites will produce the maximum growth
and had so few stands with low and moderate stocking that analysis was not done at
those levels.

* Thinning a stand acts to delay the point where a stand reaches the culmination of
mean annual increment (CMAI) which is the point in a stands life where the maximum
average annual growth accretion is attained. The greatest CMAI for these projected
managed stands is within the wet-dry/warm and the moist/warm land units. The graph
above represents growth after projecting a thinning to the wet-dry/warm land unit
during the current or first decade. Thinning the wet-dry/warm component soon may
address the growth rate concerns on individual stems those sites now have. Similarly,
many of the densely stocked acres in the other land units were projected to be thinned
within the first or second decade (1995-2005 or 2005-2015). What is unknown is the
degree that soil compaction will play in altering potential thinning growth response.
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Mature Forest Yield Tables

* Yields have been modeled for naturally regenerated mature stands existing on
Continuous Forest Inventory (C.F 1. plots) within the AMA. Six different stand types
were identified, grouped as run numbers #101-#105 plus run #304. Each group
represented the mature structure stage, but with differing levels of retained residual
components. Two groups are presented for review.

* The first group analyzed (group #102) included four even-aged stands whose
average stand age in 1995 was 105 years. Two stands were located within the
dry/warm land unit; one at 2500 feet representing low elevation sites, and one at 4,000
feet for high elevations. The third stand was in a moist/cool land unit (@4800 feet) and
the last stand was in a moist/warm land unit (Upper Cavitt) at 2500 feet. Stand aspects
ranged from southeast to southwest.

Comments from 1980 Timber Inventory Plot cards:

* Stand #654: An even-aged Douglas-fir stand. Trees are generally healthy and
vigorous. Conks are present in the stand. Past fire is indicated on old-growth trees
with their ages estimated to be greater than 250 years. Ground vegetation is canyon
live oak and ocean spray. No logging has occurred on this site.

* Stand #655: This stand consists of immature Douglas-fir with some scattered white
fir near the top of Flat Rock peak. It has no understory and few saplings or seedlings.

* Stand #676: A fire caused this stand of even-aged Douglas-fir. The stand is very
dense and trees often have slow growth rates. There is a minimal understory of vine
maple, golden chinquapin, and dwarf Oregon grape cover.

* Stand #694: This stand consists of young Douglas-fir with an understory of hemlock

saplings and seedlings. Salal, Oregon-grape, Pacific thododendron and vine maple
provide ground cover.
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Table #8. Group #102 Current species and size class

Group #102 Species Distribution by size class in 1995
Trees per acre by size class
Stand # Elevation Aspect Species <5 “ dbh 5-9 “ dbh >9" dbh
654 2500 SwW Douglas-fir, 55 27 144
Live oak 825 27
655 4800 SE Douglas-fir 4 70 180
white fir 92 22 41
676 4000 S Douglas-fir 136 170 204
white fir 55
chinquapin 327
694 2500 SE Douglas-fir 0 19 183
w.hemlock 254 7
w.redcedar 534 39

* Analysis is based on the following scenarios; one with thinning and one without
thinning to simulate no treatment. The stands were further stratified into runs that
evaluated thinnings in just the high elevation (with an associated no treatment) and
runs that evaluated thinnings in the lower elevation (with an associated no treatment).

* The commercial thinning scenarios are presented first and the set of tables showing
the no treatment alternatives are shown second.

* The Stand Density Index (SDI) values at year 2045 slightly exceeds 50% of
maximum 590 for this set of four stands. The site could be approaching full
occupancy; however, the stands should still be vigorous at this point and there is an
option to carry them for several more decades in a healthy condition.

* The stands could also be regenerated at the second entry (2015), at which time SDI
would approximate 55% of maximum SDI for the group; however, the opportunity to
thin and extend stand vigor exists.

* The 1995 size class distribution on the tables is preharvest. Stands were grown from
the 1981 plot data to 1995. 75% of the <5" trees were killed (FIXMORT in FVS) at
the first commercial entry. There was no more logging induced mortality at the second
entry and no re-initiation of seedlings was allowed during the life of the stand. In
essence, this modeling simulated some level of understory management and
concentrated basal area on the larger residual trees.

* Thinnings were done from below to 180 sq.ft. basal area in 1995 and to 160 sq.ft.
basal area in the year 2015 (roughly a 40% reduction in basal area). Board foot
volume is measured in 7"x 4" Scribner with a 21% defect factor, as taken from the
1981 timber inventory data for these particular stands.

Appendix C - 19



Table #9 Group #102 Thinnings

Commercial thinnings in 1995 and 2005
Thinning | Harvest '| BA/AC TPA TPA | TPA | TPA Average | Avg Hgt.
ai} four MBF <S"dbh | 5-9"dbh | 9-21"dbh | 21+ dbh stand
stands Jo diameter -
(year) >21" dbh
1995 10.3 563 102 164 25 25
2005 194 148 10 73 27 26 120
2015 52 29.3 if regenerated
2025 171 131 8 33 29 26
2045 304 190 118 7 29 33 27 126
50-year 45.9 MBF stand
yield volume
High Harvest BA/AC TPA = TPA TPA TPA Average - | Avg, Hgt.
elevation MBF <5%dbh:| 5-9"dbhii }:9-21"dbh -} 21+ dbh stand :
thinning : : diameter
(year) >21" dbh
1995 7.0 293 144 205 9 25
2005 195 95 8 129 12 96
2015 4.2 21.9 if regenerated
2025 172 82 7 67 19
2045 228 192 72 8 52 29 25 105
50-year 34.0 MBF stand
yield volume
Low Harvest BA/AC TPA TPA TPA TPA Average | Avg. Hgt
elevation MBF <5"dbh | 5-9"dbh | 9-21"dbh | 21+ dbh stand :
thinning : diameter
(year) >21" dbh
1995 13.6 834 60 123 41 25
2005 193 200 12 17 43 144
2015 6.5 36.7 if regenerated
2025 170 181 9 <1 39
2045 385 188 164 5 6 37 30 147
50-year 58.6 MBF stand
yield volume
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* Thinning from below greatly simplified stand structural diversity and conversely
increased stand resiliency to a severe stand disturbance from fire.

Table #10 Group #102 No treatment

No treatment  Group #102
All four Harvest BA/AC TPA TPA TPA TPA Average. | Avg Hgt.
stands no MBF <5§"dbh. | 5-9"dbh | 9-21"dbk | 21+ dbh stand :
treatment diameter
(year) >212 dbh
1995 35.2 299 563 102 164 25 25 117
2005 36.7 303
2015 37.9 304
2025 39.2 305 413 83 147 24 124
2045 41.6 306
High Harvest BA/AC TPA TPA TPA TPA ~Average: | Avg. Hgt.
elevation MBF <5"dbh.. { 5-9"dbh .} 9-21"dbh-} 21+ dbh stand . =
no diameter
treatment >21"dbh
(year) i
1995 25.6 289 293 144 205 9 25 94
2005 27.0 296
2015 28.1 298
2025 292 300 206 86 200 15 100
2045 30.8 303
Low Harvest BA/AC TPA TPA TPA TPA Average | ‘Avg. Hat.
elevation MBF <5"dbh [ 5-9"dbh | 9-21"dbh } 21+ dbh Stand =} oo
no ' ‘ Diameter |
treatment «>21%dbhi fie e
(year) |
1995 44 4 309 834 60 123 41 25 141
2005 46.2 311
2015 474 311
2025 48.9 311 620 80 95 43 148
2045 52.2 310
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* There are significant differences between the low and high elevation groups in the
volume per acre and the number of t.p.a. over 21"d.b.h. in the stands. Stratification
reflects the differences in site quality. Both high elevation sites had lower site quality
(60-90 McArdle SI) versus the low elevation sites (100-130 McArdle SI).

* The second group of stands analyzed ranged in age from 93-122 years and included
a residual overstory component. The stands were located on south and west aspects at
elevations between 2500 and 300 feet. The residual overstory component averaged
over 200 years of age in individual or small clumps adding complexity to these sites. It
is consistent to note that these stands were in the dry/warm land unit on the upper 1/3
slope positions near ridgelines. This group was also associated with past fire
disturbances; but the difference between groups one and two is that group two stands
are associated with smaller historical openings. It is perhaps this reason, that these
stands carry a greater residual component into the next regeneration cycle.

* In the second set, stand #259 consists of young Douglas-fir on top of a ridge. It
borders a clearcut located to the south of the stand. No logging has occurred. Stand
#2609 is located on a steep, rocky slope with a young stand of Douglas-fir coming up
under an older Douglas-fir stand with some scarring evident from past fire. There is a
dense cover of vine maple, canyon live oak, and poisonoak.

Table #11 Group #104 Current species and size class

Group #104 Species Distribution by size class in 1995
Trees per acre by size class

Plot # Elevation Aspect Species <5 “ dbh 5-9 “ dbh >9" dbh
259 3000 S Douglas-fir 133 28 121
chinquapin 308
& other 366 20
hardwoods
269 2800 w Douglas-fir 217 91 114
Pacific yew 28
bigleaf maple 28

* Site class for these stands averaged site class four. Analysis is based on three runs;
one to evaluate removing the overstory in 1995, the second run to evaluate
commercially thinning the 60-90 year old understory, and the third run to evaluate
letting the stand grow over the next several decades with no treatment.
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* With the overstory removal modeling run, there does not appear to be a commercial
thinning opportunity until about decade 6 (at year 2035), well after the overstory
removal. In heavier stocked stands, this would be a possibility at an earlier date. The
overstory removal effect on the understory damage was modeled to reflect; a 50%
reduction in stocking of trees <5" d.b.h., a 20% reduction in stocking of trees 5"-9"
d.b.h,, and a 10% reduction in trees from 9"-21"d.b.h.

* In the understory thinning run, trees (5"-21" dbh) were commercially thinned to
about 110 sq.ft. basal area per acre with the legacy old-growth managed over time.
These legacy trees were allowed to die over time until about decade 6 when other trees
began to exceed 29" d.b.h.. At this time, there would be >180 sq.ft. of basal area not
counting the legacy old growth. With the understory thinning, 50% of the trees <5"
d.b.h. were modeled as logging mortality. Trees over 5" d.b.h. were in the thinning.

* A board foot defect factor of 25% was used in these simulations. This was an
average from the inventory plots, and may be high for the understory stand.
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Table #12 Group #104 Thinnings and no treatment

Commercial thinnings in 1995 and 2005
Overstory | Harvest BA/AC TPA TPA TPA: TPA Average | Avg Hgt.
removal MBF <5"dbh " | 5-9"dbh" | 9-21"dbh {21+ dbh Stand”
(year) Diameter
>21"dbh
1995 7.7 568 70 107 10 32
2005 (15.7) 155 253 68 114 14 25 105
2015 (18.5)
2025 20.9) 188
2045 26.0 215 189 30 119 19 25 119
50-year 33.7 MBF stand
yield volume
Under- Harvest BA/AC TPA TPA TPA TPA Average | Avg Hgt
story MBF <5"dbh | 5-9"dbh | 9-21"dbh '} 2}+"dbh Stand
thinming B Diameter
(vear) >21"dbh
1995 3.1 568 70 107 10 32
2005 21.7) 189 378 67 103 10 30 110
2015 (21.4)
2025 Q21 182
2045 (23.7) 199 294 35 115 1S 26 118
50-year 26.7 MBF stand
yield volume
No Harvest | BA/AC | TPA TPA TPA TPA | Average | Avg Hgt.
treatment MBF = . .<5"dbh | 5-9"dbh -} 9-21"dbh:| 21+ dbh Stand
(year) Diameter
>21" dbh
1995 21.7 189 568 70 107 10 32
2005 240 205 485 96 123 12 32 112
2015 26.2 218
2025 27.9 229
2045 320 248 360 64 120 18 30 122
50-year 32.0 MBF stand
yield volume
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Riparian Development rates to large size

* Itis of interest and importance, to know how long trees established in riparian areas
need to attain certain size structure. Large woody material specifications for Region 6
call for a small diameter end of 24" with a length of 50 feet for desired channel
structure. Different densities will influence stand and individual stem development.

For the following table, five common riparian species were modeled on Prognosis as a
mostly pure stand of one species and grown to attain a size of 30"d.b.h..

* In the first run, 100 tpa was a stand density chosen to approximate a thinning

strategy with the objectives of controlling density to get the largest diameter size tree
the quickest. In the second run, a more normal density of 300 tpa was chosen.

Table #13 Riparian structure development

Summary- Riparian Coarse Wood Analysis
S pecies Age when Average Average Age when 10% Average. Average Height
with first tree Stand Height of trees >=30" Stand tallest 40 trees
100 t.p.a >=30"dbh ‘| - Diameter tallest 40 dbh Diameter ‘
stocking trees
Douglas-fir 80 15.9 120 130 20.9 143
western 170 217 138 200 244 149
hemlock
western 140 19.9 133 180 249 147
redcedar
bigleaf 180 234 82# 200 234 B3**
maple
red alder* largest tree at 27.9 “dbh 10% of stand over 23.7 “ dbh when stand dies in
stand died during the 11th decade decade #11
** means used red alder heights * means killed red alder stand by decade #11
Species with | Agewhen ‘|~ Average Average Age when 10% Average ~ | Average Height
300 tpa firsttree | Stand - Height of trees >=30" Stand - tallest 40 trees
stocking >=30"dbh | Diameter | tallest40 dbh Diameter | . - o
. 4 trees e
Douglas-fir 120 17.6 138 180 21.7 159
westermn 180 207 146 28.4 “ dbh at age 200 *end of 151
hemlock analysis run
western 160 204 143 180 226 149
redcedar
bigleaf 28.9 “ dbh at age 200
maple *end of analysis run
red alder red alder died by decade #11
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* Note that with additional density, it took trees more years to reach target size. The
Douglas-fir was the fastest species to attain target size, bigleaf maple made target size
at the lower density only and red alder never did. .

* Note that there is a 40 year difference in age time needed to get the first stem to 30"
d.b.h. between the 100 and 300 t.p.a. density levels for Douglas-fir. There is a related
50 year difference between getting 10% of the Douglas-fir in the stand greater than 30"
d.b.h. when compared at these two densities.

* It is noted that redwood, Sequoia sempervirens, has been outplanted within the
watershed at various locations, many of them in riparian areas. These trees have yet to
reproduce in their pole-size managed stand environments. The growth potential they
have so far exhibited indicates that large structure of the Region-6 standards can be
generated with this species at time periods of 40-50 years. The following field data,
though very limited, displays this progression. It may be advantageous to consider a
role for this tree or determine a policy to remove it from the watershed. It’s localized
environment is secured as Douglas-fir is subordinate to it in close association. The
following information was gathered at a single site that averaged a breast height age of
24 to 27. Codominants of paired redwood and Douglas-fir were analyzed.

Tables # 14-17 Redwood and Douglas-fir development

Table #14 Diameter development redwood & Douglas-fir
Douglas-fir 9.7"d.b.h. 14.5" d.b.h. 13.5" d.b.h. 11.7" d.b.h.
redwood 247" d.b.h. 19.4" d.b.h. 21.3"d.b.h 20.3" d.b.h.

Table #15 Height development redwood & Douglas-fir

Douglas-fir 59 feet 65 feet 65 feet 62 feet
redwood 55 feet 57 feet 63 feet 68 feet
Table #16 Live crown ratios redwood & Douglas-fir
Douglas-fir 72% 81% 75% 74%
redwood 78% 75% 55% 64%

Table #17 Diameter growth rates redwood &
Douglas-fir

Douglas-fir 42/20's 40/20's

redwood 60/20's 62/20's
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Light levels and the effects on Douglas-fir and Sugar Pine establishment

* Foliage density (sq.meters foliage per cubic meter canopy) index (FDI)
measurements take only a fraction of the time required to directly measure leaf area
with a plant canopy analyzer. A scientific tool called the LAI-2000, accurately
measures both the above and below canopy light readings, determining the interception
at 5 different angles, thereby computing an reading sensitive of light levels. In essence,
it measures the probability of seeing the sky looking up through the vegetative canopy
in different direction. These readings can provide accurate estimates of the canopy
structure ( the amount of foliage per volume of canopy and foliage orientation) and
hence the levels of infiltrated light that generate growing conditions for various kinds of
vegetation including tree, shrub and forb communities.

* The North Umpqua Ranger District has been using such an analyzer for the last two
years trying to determine the light levels that, specifically, Douglas-fir (DF) and sugar
pine (SP) need to both establish and grow in a forest stand or opening. The use of a
lens with a “fish-eye” field-of-view assures that LAI-2000 calculations are based on a
large sample of foliage canopy. A control unit with an internal microcomputer
performs the calculations, stores data and later transfers the data to a PC.

* LAI-2000 readings are displayed for many sites, some old-growth and some
managed stands, both in the Little River area and elsewhere.

# Date Area FDI nd Descriptor & regen

1 3/7/95 Plusfour 0.57 opening (1-acre) within stand

2 3/7/95 Plusfour 1.92 under thinned stand no DF/ SP

3 3/7/95 Plusfour 1.44 small group opening DF & SP
4 3/7/95 Plusfour 3.08 unthinned 110 yr. site no DF/SP
5 3/7/95 Plusfour 1.08 small clearcut; multi-species reg.
6 3/7/95 Plusfour 3.11 light thin 110 yr. site no DF&SP
7 3/7/95 Plusfour 0.93 small gap; multi-species regen.

8 3/7/95 Plusfour 1.95 under thinned stand no DF & SP
9 3/11/95 Alpine 1.29 light thin 90+ yr. site DF/SP reg.
10 3/12/95 White Crk.  2.05 45 yr. stand no DF or SP

11 3/28/95 White Crk.  2.32 45 yr. stand w/120+b.a. no reg.
12 3/28/95 White Crk.  1.73 45 yr. stand w/210 b.a. no reg.
13 3/28/95 White Crk.  2.30 40 yr.stand w/270 b.a. no reg.
14 3/28/95 White Crk.  2.67 40 yr. stand w/200 b.a. no reg

1S 3/28/95 White Crtk.  0.51 opening w/in road DF reg

16 3/28/95 White Crk.  1.05 40 yr. site 270.b.a.

17 3/28/95 White Ck..  2.00 40 yr. site road uphill no reg.

18 3/28/95 Sum. Home 7.2/ open area w/OS SP & DF

19 3/28/95 Sum. Home 2.83 dense group wf reg no SP/DF

20 3/28/95 Sum. Home /.38 Thinned O/Story SP reg.

21 3/28/95 Sum. Home 1.0/ 160 b.a. O/story holes SP/DF reg
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# Date Area FDI1 Stand Descriptor & regen,

22 4/4/95 Alpine 5.18 30 yr. y-growth stand no DF/SP
23 3/9/94 Cedar Ck. 3.89 30 yr. mg’d stand no DF/SP

24 3/9/95 Cedar Ck.. 1.63 Riparian floodplain open areas

25 5/11/94 Little log #4 2.92 unthinned 40 yr. site

26 5/11/94 Little log #4 1.27 thinned in 7994 to 130-140 b.a.
27 5/11/94 Little log #4 4 .43 unthinned area with >200 b.a.

28 6/29/94 Little log #4 5.29 unthinned area dense no reg.

29 6/29/94 Little log #4 4.90 unthinned area 40 yr. stand

30 6/29/94 Little log#4 0.66 road location full sunlight

31 7/18/94 Gypsy camp 3.75 riparian site old-growth

32 7/18/94 Gypsy camp 1.61 old-growth riparian site

33 7/18/94 Gypsy camp  1.52 open areas/riparian/ w.hem. reg.
34 7/18/94 Gypsy camp 2.06 riparian old-growth area

35 7/19/94 Gypsy camp 1.95 small 1/10 acre gap in old-growth
36 7/19/95 Gypsy camp 0.32 1/4 acre gap in old-growth DF
37 7/19/94 Gypsy camp 1.45 area outside gap w.hem. reg

38 7/25/94 Honeytree #9 2.20 West aspect no DF reg

39 7/25/94 Honeytree #8 1.62 blowdown patch w/in old-growth
40 7/25/94 Honeytree #8 1.57 in u/story area within gaps/stand
41 7/25/94 Honeytree #1 1.99 fully stocked mature stand no reg
42 7/26/94 Honeytree #7 1.49 gaps in old-growth SP/DF reg.

43 9/13/94 Little log #4 2.22 unthinned area 40 yr. stand no reg
44 9/13/94 Little log #4 1.28 thinned 1994 130 b.a.

45 9/13/94 Little log #4 0.83 road opening full sunlight DF reg

* Note: Low numerical values indicate higher levels of light are reaching the forest

Sfloor.

* The readings listed represent only a very small sample of sites. Trends noted will
need to be monitored closely and followed through a variety of stand treatments. It
appears that on this cursory level of analysis, that levels of light (FDI <= 1.50) have
supported both the establishment and growth of both Douglas-fir and sugar pine
regeneration.

* There also appears to be a difference between openings in old growth stands and
young growth stands where smaller sized openings in old growth have more infiltrated
light levels. Young growth stands that are fully-stocked are often limited in light to
expect successful regeneration of Douglas fir or sugar pine until the average stand
height is such that light can penetrate into a stand underneath the live tree crowns or
group openings occur within the stand structure. A future objective may be to write
thinning prescriptions to residual light levels. These light levels will have some
correlation to residual basal areas.
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FOREST ECOPLOT INFORMATION

* Using Umpqua N.F .ecoplot information, residual levels of important biotic
components such as large woody material (LWM), snags, decay classes, fuel loadings,
moss cover, plant lists, tree cover, and shrub and forb occurrence are part of the
information base collected from inventory plots. Utilizing stratifications for plant
associations, based on the Umpqua NF ecographs of moisture and temperature levels,
analysis was generated by land unit.

* Information generated from pooling Forest-wide data may not exactly reflect Little
River conditions. Information is extrapolated from places adjacent to Little River.
Still, the information represents our most current and accurate measure of these
variables. This data gap illustrates the need to expand this type of mformat10n
gathering and monitoring across the watershed.

* This table represents characteristics (not quantities) of dead and down material
measured on the forest floor. An active salvage and firewood program has altered
many of the forest floor areas under residual mature and late seral stands across the
drainage. Natural levels and their ranges need study.

* Maximum and minimum diameter averages in measures of both inches and feet are
listed along with average piece length. The decay classes are also averaged using
ratings consistent with the Umpqua NF 1990 L. R. M.P (Land Resource Management
Plan) which lists six decay classes. Dead and down material can be an important
functioning ecological bridge within the nutrient cycling loop for centuries. It acts to
maintain critical above and below-ground connections between soil organisms and
structure and above ground flora and fauna.

Table #18 Dead and down material by Land Unit

Dead and Down Material by Land Unit
Ecoplot information- Umpqua NF
(measures in inches and feet)

Land Unit max. avg. min. avg. avg. length avg. decay class
diameter (in.”) diameter (in.”) (feet)
dry/warm 15 9 37
moist/cool 16 10 31
wet,dry/,warm 17 12 29
moist/warm 16 11 31
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TABLE # 19 ACRES OF YOUNG STANDS BY SITE CLASS AND LAND UNIT

W.Cascades Province LOW (<=94 KD) MED (KD 96-114) HIGH (KD >=116)
wet-dry/warm 39 255 | 274
dry/warm 413 1200 685
moist/warm 999 2430 727
moist/cool 1162 927 124
TOTALS 2612 4812 1810

Young stand site classes were measured using King’s 1965 Douglas-fir tables (KD) and
are on a 50-year base. During stand examinations, average dominant tree stems were
bored for heights and ages and averaged together as a group to assign a site class for
any individual stand. There is a +- 5 confidence interval associated with each stand
listing. For this age class group and their associated BH age, there was usually 6-8
trees required to assess a site class with this confidence interval.

Appendix C - 30



APPENDIX D






Appendix D

Socio-economics
Table of Contents
Archaeological Context................................... D-2
Estimated Historic Volume Removals............................. D-10
Special Forest Products.......................................... D-11

Appendix D - 1



ARCHAEOLOGICAL CONTEXT

The limited amount of ethnographic information available for the upper North Umpqua region
attributes use of the area to the Southern Molalla and the Umpqua (Berreman 1937; Beckham
1986). The principal homeland of the Southern Molalla was the Western Cascades and the main
Cascade Range. They resided along the North Umpqua, Little River, and the South Umpqua
deep into the Western Cascades. The Umpqua Indians resided in the main Umpqua River valley
with their territory reaching to the foothills of the Western Cascades (Beckham and Minor 1992).

Little is known about the Southern Molalla. At contact the population was limited. The small
population may merely be do the wide range in their home territory. The Southern Molalla traded
with the low land valley peoples. Jesse A. Applegate described an event about the year 1849:

Halo, a Yoncalla headman who lived near the Applegate farm, approached with a half
dozen Molallas. "They were shy, almost wild," recalled Applegate, "and could not be
persuaded to come into the house. Mr. Halo humorously introduced them to us as the
Lamoro tilikum, wild people, Haluima Tilikum, strangers, and Pishkak tilikum, bushmen
(Applegate 1907:4, Beckham and Minor 1992).

Population size has been variously described. Joel Palmer, the Superintendent if Indian Affairs in
the 1850's described the population as "supposed to be two hundred" (Palmer 1854, Beckham and
Minor 1992). In 1854 Indian Agent William J. Martin described 15 bands in the Umpqua
watershed. The "Mountain Band" is assumed to be Southern Molalla with a population of 54
people. In 1856 during the signing of the treaty with the United States Joel Palmer numbered 28
Southern Molalla and estimated 30 resided in the mountains (Beckham and Minor 1992).

The Umpqua resided in the main Umpqua valley which provided a rich and diverse landscape.
Samual Parker wrote of the Umpqua in 1838:

South of the Calapooah is the Umbaqua nation, residing in a valley of the same name.
They are divided into six tribes: the Sconta, Chalual, Palakahu, Quattamya, and Chasta.
Their number is about seven thousand (Parker 1838, Beckham and Minor 1992).

Beckham suggests that Parker's enumeration of the Umpqua reached into the Rogue Basin
providing a larger population estimate (Beckham and Minor 1992). In 1851, Sub-Agent Henry
Spalding numbered the population at 125. He reported the people lived in polygamy, possessed
nine horses, six saddles, and had one shaman. In 1854 Martine numbered the Umpqua at 216
(Beckham and Minor 1992).

Dawvid Douglas encountered the Umpqua in June of 1826. Beckham (1992) describes
the encounter:

He found a village of two lodges containing about 25 persons. The men wore shirts and
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trousers of undressed deerskin, some decorated with marine mollusks, while the women
wore cedar bark shirts covered with a garment of dressed leather more open at the sleeves
than the shirts of the Men (Douglas 192:140-141). Henry Eld, an American artist
sketching in the Umpqua Valley in 1841, depicted a figure standing near the river in what
appeared to be leather trousers and a shirt (Beckham 1971a: 93-93). Douglas further
noted: "I observed that the women are mostly all Tat([t]ooed, principally the whole of the
lower jaw from the ear, some in lines from the ear to the mouth, some across, some
spotted, and some completely blue; it is done by a sharp piece of bone and cinder from the
fire". The women also used both red and green facial paints (Douglas 1972:140-144,
Beckham and Minor 1992).

The settlement/subsistence pattern practiced by both groups is described as a seasonal round
utilizing the lowland valleys for winter villages and uplands for task-specific campsites. The
seasonal round allowed for the exploitation of the anadromous fish runs and large game animals
and the utilization of various plant foods (Beckham 1986). This type of settlement/subsistence
pattern has been generally substantiated by archaeological investigations in the area. However,
Baxter (1989) argues that "for the Molalla, the area above the Narrows would have been
attractive” for a winter village locality. He suggests that the area could have been utilized year
round; by the Molalla in the fall and winter and by the Umpqua in the spring and summer.

Two cultural chronologies have been developed for the region. O'Neill (1989b) suggests three
temporal groups, one consisting of two phases. The Early Archaic, period from approximately
8,000 to 6,000 years, is dominated by large leaf shaped points. The Middle Archaic period dates
from about 6,000 to 2,000 years ago and is dominated by broad-stemmed points. The Late
Archaic period falls within the last 2000 years. O'Neill further divides the Late Archaic period
into two phases. The Falls phase is present in both the North and South Umpqua River drainages
and persists until historic times in the South Umpqua River drainage. The assemblages of this
phase include Coquille Series projectile points. The Narrows Phase, dominated by Gunther
Series projectile points, is found in the North Umpqua drainage within the last 400 years. This
change in the archaeological record is thought to reflect the appearance of immigrant Athapaskans
who occupied the basin at contact.

Connolly (1986, 1988, 1990) defines the region's prehistory with three patterns. The Glade
Tradition is found throughout the Pacific Northwest from 9,000 to 300 years ago. The
assemblages are dominated by large side-notched and stemmed points and foliate and shouldered
points. The Siskiyou pattern beginning about AD 450, has assemblages dominated by
narrow-necked and barbed points and small side-notched points. The Gunther pattern is primarily
a coastal pattern appearing about AD 900. Gunther barbed projectile points are the diagnostic
artifact.

Both cultural chronologies have been criticized by Pettigrew (1990) who suggests that the

radiocarbon dates used by Connolly and O'Neill were uncritically accepted, shifting "the stages of
cultural change forward in time, especially with regard to the introduction of the bow-and-arrow

Appendix D - 3



and its associated narrow-necked points." Pettigrew argues that their chronologies are based on
the "radiometric dating of charcoal that is not demonstrably cultural." He believes the chronology
of southwestern Oregon should follow the sequence and timing of other parts of the west and that
narrow necked points should first appear 2000 years ago as they do in adjacent areas.

Although no systematic archaeological survey has been completed of the Little River drainage, 56
archaeological sites have been recorded during federally mandated cultural resource surveys.
Surveys have often been in conjunction with timber sales and, as such, may not reflect the
intensity of use in the Little River area.

Information in the site record is limited. Generally archaeological sites are located on relatively
flat ground. Only two of the sites recorded within the Little River drainage are located on slopes
of 20 to 30%. Aspect has been recorded for 51 of the sites. Forty nine percent (n=25) of the
sites have a southern aspect. Twenty-two percent (n=11) have an easterly aspect. Almost twenty
percent have a westerly aspect and ten percent have a northerly aspect. Landforms on which
archaeological sites are found include ridge (n=28), bench (n=18), stream terrace (n=3), bluff
(n=1), hill (n=1), and intermittent stream terrace (n=1).

Five types of archaeological sites have been recorded within the Little River drainage. These
include quarry, cairn, rockshelter, lithic scatter, and village site. Surface characteristics of the sites
include the following:

Quarry sites are found where extrusions of usable tool stone can be located. These sites
contain nodules of tool stone (often jasper) and evidence of tool manufacture. Surface
indications can include flakes, blanks, and preforms. These sites often contain evidence of
fire treatment of cryptocrystalline matenal.

Seven quarry sites have been recorded in the study area. These sites are located within 1760 to
3920 feet in elevation on ndges.

Cairn sites are usually a pile or mound of piled rocks. Cairns may have been built for a
number of reasons. Trail markers or spirit quests are considered common reasons. These
sites are usually associated with a ridge crest or vista.

In the Little River drainage two cairns sites have been recorded. One site is recorded at 2560 feet
in elevation on the a canyon bluff while the other site is recorded at 5100 feet in elevation on a
nidge crest.
Rockshelters are rock overhangs or shallow caves which served as shelters. The openings
may have been covered with woven mats, bark, or boughs. Stone tools, flakes, and faunal

remains are often found within the cultural deposits.

One rockshelter has been recorded in the Little River drainage. This rockshelter is located on a
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ridge at 2640. Rockshelters located at this elevation are usually used intermittently as temporary
campsites. Rockshelters often provide faunal information that is generally lacking in open lithic
scatters.

Chipped stone tools and waste flakes are found within lithic scatters. These sites may be
temporary camp sites associated with hunting and processing of game. Activities include
manufacture and repair of chipped stone tools. Lithic scatters associated with ground
stone indicate a broader range of activities. Ground stone includes manos, metates, bowls
hopper mortars, pestles, and grinding slabs. Activities include plant food processing, tool
manufacture and repair, and game processing.

b

Forty-four lithic scatter sites have been recorded within the Little River drainage. These sites are
found in a variety of elevations and settings. Those sites found on stream terraces and benches
often contain denser deposits then those associated with ridges.

Village sites usually contain house pit depressions, burials, large quantities of chipped
stone and ground stone tool, waste flakes, bone, and fire cracked rock. They may have
been inhabited during the winter months.

One possible village site is recorded within the study area on a tributary of Little River.
Excavations at the site indicate a semi-permanent occupation by people using atlatl and dart
technology and a highly developed wood working technology. The site has not been
radiometrically dated. However, the artifacts recovered during excavation indicate a possible date
of 5000 years before present.

Archaeological information for the watershed is limited. No systematic inventory has been
completed. However, 56 archaeological sites have been recorded. Archaeological evaluation of
one site in the watershed indicates the site would be eligible to the National Register of Historic
Places.

Explorers and Hudson's Bay trappers entered the interior of southwestern Oregon around the
1820's through the 1840's. Little information was written on what became of Forest Lands during
this period. Hudson's Bay policy during this time was to "trap out" beaver in the remote streams
of southwestern Oregon on the edge of their territory. A number of French-Canadian and Meti
("mixed blood") trappers working for the Hudson's Bay Company took Indian women as wives.
The fur trade lost impetus in the 1840's as Euro-American settlers began to filter into the lower
valleys of the Umpqua Basin. However, their was little impact to areas such as Little River until
after the 1850's.

During the 1850's and 1860's Euro-Americans established small farms and livestock ranches in
suitable areas under various homestead laws. Glide was settled in 1852 (Barner 1979). Settler's
villages were established at Peel and Nofog during the late 1800's. A wagon road linked these
sites becoming a county road at a later date. The Little River drainage was probably first settled
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for livestock ranches.

Suitable area for settlement included those areas already burned (cleared) and otherwise occupied
by the Indians previously. The bottom lands of Little River include open meadows fringed with
oaks which were ideal for pioneer agriculturalists who wanted both stock pasture and farmland.
It was normal for ranchers to burn in the late summer and fall to promote grass on the lower
slopes and eliminate brush and small trees. This burning followed the pattern established by the
Indians.
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Estimated historic volume removals from the Little River watershed:

The following figures are estimations of the board feet of timber removed from the Little River

watershed from the 1940's till the early 1990's. Estimates are made by multiplying the number of
acres regeneration harvested by 60,000 board feet (BF) per acre. Sixty-thousand BF was chosen
as an estimated average after perusing old harvest records. This number may even be low for an
average, as some of the largest trees were harvested first. North Umpqua Ranger District harvest
records show that some stands carried up to 100,000 board feet per acre.

Table 1. Acres of harvest by decade by administrative unit and estimated volume removed
from those acres by decade and by year.

US Forest Service - North Roseburg BLM - Mt. Scott Private Land - Ownerships
Decade of | Umpqua Ranger District Resource Area greater than 40 acres
Harvest
Acres Decade | Yearly Acres Decade Yearly Acres Decade Yearly
cutby | total average | cutby total average | cutby total average
decade | MMBF | (MBF or | decade MMBF | (MBF or | decade (MMBF | (MBF or
or BBF) | MMBF) or BBF) | MMRBF) or BBF) | MMBF)
1940 1451 87.1 8.71 21 1.2 126 1007 60.4 6.0
MMBF | MMBF MMBF | MBF MMBF | MMBF
1950 4987 299.2 29.2 1023 614 6.14 9641 578.4 57.8
MMBF | MMBF MMBF | MMBF MMBF | MMBF
1960 4294 275.6 276 2076 124.6 12.5 16,791 1.0 BBF | 100.7
MMBF | MMBF MMBF | MMBF MMBF
1970 4764 2858 286 2908 174.5 17.5 6134 368 36.8
MMBF | MMBF MMBF | MMBF MMBF | MMBF
1980 6605 396.3 39.6 2526 151.6 15.1 4639 2783 278
MMBF | MMBF MMBF | MMBF MMBF | MMBF
1990 1385 83.1 831 2018 121.1 12.1 180 10.8 1.08
MMBF | MMBF MMBF | MMBF MMBF | MMBF
Total 23,486 | 1.4 BBF - 10,572 634.4 - 38,392 2.3 BBF -
MMBF
Total
acres in 63,575 19,802 44,795
admin unit
Total
acres 40,089 9,230 6403
uncut
Percent 37% 53% 86%
harvested

MBF = Thousand Board Feet; MMBF = Million Board Feet; BBF = Billion Board Feet
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Special Forest Products

The Little River watershed has been used as a source for many products besides timber. Some of
these are listed below.

 PRODUCTS
Firewood
Christmas Trees
Cedar Posts, Rails
Yew Posts

Corral Poles
Shake Bolts

Burls

Sugar Pine Cones

FOREST SERVICE

><><><><><><l§

Beargrass

Swordfern
Conifer Boughs
Oregon-grape

e llel el ol ol el e il ke

<

Landscaping Plants
Moss

Wildflower Seeds
Mushrooms
Fiddleheads
Wildings X
Rock X

el e R T e

»

il

X

Records on quantities of materials removed and dollar value for these materials have not been
systematically kept until recently. BLM records are available from 1989 through 1995, although
they are not be broken down beyond the Resource area level. Forest Service records are available
from 1993 through the present. These can be broken out by township and range (Appendix 2).
These records indicate a consistent interest in beargrass, salal and boughs, posts, and firewood.

POTENTIAL PRODUCTS

Besides those items listed above, potential exists for interest in liverworts, lichen, and various
medicinal herbs.

POSSIBLE LOCATIONS
Moss and liverworts reach their highest density in the warm moist temperature and climate
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regime. Lichens may be found throughout. Habitat needs tend to vary widely between the
species.

CONCERNS

For many of the species being harvested as special forest products, little is known about the
effects that repeated harvesting has on their life cycle. Beargrass is a species that is repeatedly
harvested, but has not been studied at the local level. A need exists to study these species and the
effects that harvest has on them.

Several Research Natural Areas (RNA’s) have been subject to gathering of special forest
products, especially beargrass. Although these areas are off limits to gathering, harvesting
continues and is likely to do so in the future. Additional posting of no entry and law enforcement
presence during harvesting periods may be necessary in order to protect these areas.

OPPORTUNITIES

Opportunities exist for gathering fireweed and honey as special forest products.

RECOMMENDATIONS

1. Conduct botanical surveys in an inclusive manner that includes all vascular species. Manage
this information so that it is easily available and queriable as well as site specific.

2. Include non-timber products in management plans. Specify particular areas where these will be
priority management concerns.

3. Issue permits after harvest levels that allow for sustainability of the product have been
determined.

4. Issue no permits for mosses, lichens or liverworts until watershed-wide sampling has been
completed.

5. Issue beargrass permits on a basis that is consistent between agencies. Close harvest from
March 1 to September 30 to protect the plant’s reproductive cycle.

6. Produce a Forest Service Environmental Impact Statement to address product issues
management.

7. Monitor all species harvested on a regular basis for sustainability.

8. Clearly identify Research Natural Areas as areas excluded from harvest. Educate permitees on
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the importance of not collecting in Research Natural Areas. Monitor such areas for signs of
abuse.

9. Coordinate consistent multi-agency policy for administering permits for beargrass and other
major products.
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LANDSCAPE PATTERN
ANALYSIS

The seven vicinities within the watershed were analyzed for changes in landscape patterns. To
begin. the watershed was mapped into three seral stages (early. mid and late) tor three separate
time periods (late 1800's. late 1930's and 1995). Aerial photography from 1946 was used as the
basts from which this mapping was conducted. The mappings for the two earlier time periods
were used to express a “reference range™ for landscape patterns. This reference range was
assumed to depict, more or less, natural landscape pattern dynamics through time as a result of
natural disturbances. The mapping from the 1995 time period represents current conditions.

Table 1. Criteria used to initially define seral stages from the 1946 photos and current
vegetation GIS coverage.

SERAL STAGE CRITERIA
EARLY 0-25 years old;openings in canopy
MID 25-100 years old:small trees
LATE 100+ vears old:large trees

Once the mapping was completed. it was digitized and converted into raster data of 0.5 acre
resolution. This raster data was then processed using the FragStats (version 2.0) spatial pattern
analysis program developed by McGarigal and Marks (1994).

Certain indices were selected to quantity changes landscape components. These values ranged
from what percent of the total vicinity area a landscape component took up to values that
correspond to patch shape and landscape diversity. The indices used are described by each
tandscape component group below:

Matrix Indices
Percent Interior Habitat = This index shows what percent of the landscape that

contains interior late seral habitat.  For this analysis, a butfer of 180 meters from the
edge of late seral patches was used..

Diversity Index = Shannon’s Evenness Index was used for this analysis. This index
represents the amount of diversity within the landscape by measuring the distribution
of area among patch types. [t ranges from 0 to 1. A landscape with only one single
patch type will have a value ot 0. Maximum diversity for any level of patch richness
is based on equal distribution among patch types (McGarigal and Marks 1994). A
value of 1 indicates maximum diversity with perfect evenness.

Contagion Index = This index is a measure of the relative patch sizes within the
landscape. Its value ranges from 0-100 percent. A landscape with only a few large
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patches has a higher value than one with many small patches scattered throughout.
Low values indicate a more contiguous landscape. Higher values indicate a more
fragmented, patchy landscape. The term “Fragmentation Index™ was used in the main
document and the inverse of the value was applied to the results shown in Table 2.

Patch Indices

Number of Patches = The number of patches of the same habitat type

Largest Patch Size = The largest patch size (in acres) among patches of the same type

Mean Patch Size = The average patch size (in acres) among patches of the same type.

Mean Fractal Dimension = This index is a measure of the average patch shape. The
value ranges from 1-2. The more complex the patch shape is the higher the index
value gets. A circle or square would represent a value of “1” . As the boundary of
the patch gets more complex the index value increases.

Mean Nearest Neighbor = This index is the average distance (in meters) between
patches of the same habitat type with a landscape. It is important when considering
isolation effects caused by fragmenting the matrix.

The changes in landscape patterns, as seen in the reference range, resulted in changes in
wildlife population composition and abundance. Although, this range only extends to the late
1800°s. this team feels that it more or less represents changes which may have occurred over
the last couple of centuries. By comparing the current conditions to the reterence range, land
managers have some indication of how to design future landscape shaping activities. The
intent should be to design projects which will move current conditions closer to the reference
range for all indices.

For example. in the Wolf Plateau vicinity. the intent should be to reduce the amount of early
to mid seral and increase late seral habitat. Interior habitat also needs to be increased.
diversity and fragmentation lowered. One method to achieve this would be to focus thinning
on the large patches of mid seral to accelerate the development of late seral as well as interior
habitat. Avoid creating future large patches of early seral larger than 19 acres. Small
openings of less than 3 acres in size may be appropriate in the right locations. Figures 4-25
show values and maps of reference conditions to aid in project design.

NOTE: Current conditions reflected in following figures are based on seral stage mapping
using criteria from Table 1. Subsequent mapping of current seral stages was performed by
combining mature conifer and old growth using land unit and stand age criteria defined in
Appendix C. The two mappings are very similar but do have portions that differ slightly.

Appendix E - 2



| 2IN31,]

.mnu:m_o%}?:;?mm:c._wmmna:_c,q:ucﬁ
SIGPL FUO[R JIOA SILIBPUNOE] "SaINED)
[ermeu 1410 pue A30[033 ‘Aydeidodo)
IeIwsS Jo seare passedwooud
SANIUIDIA “AUUIDIA [BNPIAIPUL [[OBD

10] pazAteue arom swaned adeospuer|

(MIIA 9435 piIg] V)
suraned adeospure]

Appendix E - 3



7 2InG1.

ARVANIHEY
DNSLIDDRIRYD JUY) JO dWOS FUOWe

S
QIR Santsudp pue ddeys oz g

DBRIS [RIDS J[TUIS PO NLNEW 1031
2 UL SOBRIS [RIDS SNOLIRA JO sayded

JO PAISISUOd pazajeur swaned ay g

SAYdIe puk XLNBN

Appendix E - 4



Changes Through Time

>
CU.__
w =

)
b
©
—

il conditrons

[

o of sl

ippin

8

I'he 19160 m

was used o develop two relerence
|

indscape patterns were

.
e

points m time.

lods to

SC WO periog

quantified for the

develop a

for the

1nons

of cond

inge

-
C

watershed.



uonIpuo)) UM ) = a3uey 2oualaja
puo) J ks o =

Aysavalq S%O ey

JB G/8'| = 3ZIS Xey oB $ZG = 3ZIS XeW : M 424017)

o8 66 - S = 9zIs By oe GZ - £ = 8zIs Bay m 99&%%) vopmuAwIeL ] | oovl’lTo PTIN yovg
TL - Gy = sayded # 661 - €91 = sayoled # ' g8~ 0 152104 sopany o, .x:l@.u Ausy

| D P S
; JB GZp = 8ZIS Xely 3B gl p = 821S Xep N .

oB QF - g =92ZIs bay | Je 6} - £ = 921s bay P ——E—" uopmuowzeyy 8T|o.|.mlo PIN
. loPUPGE=SIORd#  ZLL-9G=SOUdNEd A gp a0 iegsopomTos g bmo e

noawg
Jiom
: w0 ORI - 001 —g——A—0 ey
OB $GG = 3ZIS Xe|N oe Z69 = 92IS Xey ¥2247)
OB Op - 8 = 9zIs BAy | Je GZ - G = 82Is Bay X " uopmuawdey STIQIT o PN

9S1 - LEL = Saydled # . ELZ-TiT=s8Ydled # 001 ] . 0 1530 Jopu 9 001 . o Auwy :

Ka

oB 0Z9'l = 9ZIS Xep\ OB gpg = 3ZIS XeW

| | ) W e
OB £yl - v6 = 92Is BAy Je gl - £ = 9z1s by 99¢l|gll.s uopEjUIUIRELy - 8P|To PIN
pyZ - €1 = Sayoed # i B6SL- Ll =sayoled # Silo 15310, JopAuy v, oov|||¥o Klamyg :

: 99&% o Aysaaayq ooplﬁln..l'o © 110 I
o8 p0G = 9ZIS Xe : : . 241y Ay

oeQL-g=0zsbay | S————fH——u" uopmuomdey ; oo ———ft-0 P LNR&D .
Ly - Lel=sayoed ¥ 080 saoqaoponr v 00 vy

: o Ksaaag oow|§|¢|o ey
JB 0ZZ'Z = 9zIs xep OB ||£ = 92IS Xep m : i daary apy

. oepg- gz = 8z1s bay oBRGZ-g=0z1sBAy = & o " vopmuswideig 001 . mR—0 PN PPN
. pL-09=SeUded® . bBL-BYL=SeYdRdH 8%?..5@:::5«.8.'1..z_:m .

OB £6G = 9ZIS XeW
Je Op - G¢ = azi1s Bay
GZ-€C = sdydjed #

Appendix E-6

o

m o Apsaaalq 8—|T+ o Ay
oB 8Z0'L = 9ZIS Xey : JB G/p'L = 871S Xe m . LAy Y
oez/-gL=08zsbAy | oegG-p= ezsbay o O b wonmuowdes  oob ! ° P 4IMO0T
LL - LS = sayojed # I8 - 6S = S8ydjed # Sll.o 153404 Topau] 9, ¢ SFII_. Aoy

s e O —_— S s
_Somui Eomzam xsmz Eumeoe&ubea;

'S.0E61 21] 3y} 015,008 | 918 3y} WOy m:osﬁcoQ oaaomv:m_ uo vummp sem oBues oo:&&oh YL VAV SZM AT Ay Jo
SONIUIDIA UDAIS 313 UIYIM SUODIPUOI [e19S pue suded adeospue| 10§ SUOIIPUOD JUALIND PUE S3FURI 90USIAJY ‘T AT V.L



\ Pns Arg WJ

e A
( « By

|

ﬁ |

| : /
W

_ S0£61 ] P, L

|

Appendix E - 7

| I0ATY JMITT JOMOT] —
W
h mwwcmzu Emtmmommu%cmA

t ainbiy




IS T B
RS PN |
RS Sy B

— JOAR O[T JPPIA ~
saguey)) wraned odeospuer]

7 Appendix E - 8

G anbiy



PG g

PSPy [
LAININS e B

s00]1

S.008[ 27
,.ﬁ,..., 3

R A
: '.Q&N\é
A -\..

~ JOATY omry Joddn -

sosuey) uraned adeospue]

Appendix E - 9

9 anbi4




g o <
pRS PN [ ] N . S661
pog Apeg [ « e &

Appendix E - 10

— yoR1D aquuy —
soduey) uwianed odeospure ]

1 anbi4



vy AT g <
mRS PN ] N
RIS Auvg D A

Appendix E - 11

— YOI NIARD) —
sasuey)) uraned adeospue

8 ainbiy



AN

RS PN [

eog Speg [

Appendix E - 12

| ~ neawld Jlom -
w saduey) uroneq adeospue]

6 ainbi



[ T T T
AN - | «
mRS PN [ ] N
ps A [ A

R |

Appendix E - 13

— I0AO]D Yovlg —
soguey)) uwraned odeospuer|

o1 anbi4



WILDLIFE HABITAT
RELATIONSHIPS

Lists of local wildlife are shown in Tables 3-9 for species that require various structure stages
tor primary feeding and breeding. These tables also indicate if the animal is primarily
terrestrial. riparian or associated with special habitats. They also include home range sizes
defined in three broad categories (small. medium and large).

Small Home Range = 100 acres or less
Medium Home Range = 100-1,000 acres
Large Home Range = 1,000 acres or greater

These tables were compiled through the use of a wildlife habitat relationships database
developed by Mellen et al. (1994). This database was updated for the Little River watershed
area using local knowledge and protessional opinion. The database, currently available,
allows the user to query for groups (guilds) or individual species as desired. It relates habitat
information from several literature sources to species use and other information. The data
continues to be updated as more information is obtained. As this process progresses, the
database will become more accurate tor the local area.

Some species appear in more than just one table, these species are termed as “mosaic” (use
from 1-2 structural stages) or “generalist” species (do well in all habitat types). The only
species that occurs in all tables is the raccoon. For this analysis, only the primary breeding
and feeding habitat was looked at. Many of the species listed use. as secondary habitat, other
habitat types. Once again. the database can be queried to generate a list of these species if

required.

Because of the major changes to late seral habitats within the watershed, species which occur
in the mature conifer and old growth habitat types are of highest concern.

Figure 11. Late seral species and their home ranges.

50 —

Number of Spp

Home Range

Sma 1 wedum B 0.

Because of the high amount of habitat loss and fragmentation, animals that require late seral

and that have large home ranges are more at risk. Those that can use small patch sizes and have
small home ranges are at lower risk of immediate extirpation but if isolation of patches
continues, the adverse effects of long term isolation may cause future extirpations. Tables 11-13
these species of concern.
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Table 3. Wildlife that use grass-forb habitat within the Little River watershed
for primary breeding and feeding functions.

Appendix E-15

Amphibian (Clouded salamander Anetdes ferreus SMALL i
Amphibian Long-toed salamander Ambvstoma macrodactvium TERR SMALL
Amphibian Northwestern salamander ~Ambystoma yracile I'tERR SMALL
thrd American kestrel Fulco sparvenus 'ERR MEID
Bird Anna’s hummingburd Calypte anna N FERR SMALL
Bird Common nighthawk Chordeiles minor E TERR MED
L Bird Lineoln’s sparow Melospiza lincolnn 7: __ TERR SMALL .
Hird [Long-cared owl Asto otus IERR MED
Bird Mountain quatl Oreortvx pictus, I'ERR SMALLL
Bird Rutous hummingbird Selasphorus rufus I'ERR SMALIL
Hird Song sparrow Aelospiza melodiu T-RR SMALL
Hird Iree swallow Tachveineta bicolor I'ERR SMALL
Bird Turkey vulture Cathartes aura TERR LARGE
Bird Vaux's switt Chaetura vaux: I'ERR SMALL
Bird \esper sparrow Pooecetes granineus KR SMALL
Burd Water pipit dnthus spinoletia I't:RR SMALL
Rird Western bluebird Stalia mexicana I'EKRK SMALL
Bird White-crowned sparrow Zonotnchia leucophrys I'ERR SNIALL
Mammal Black-tailed deer Odocoileus hemionus TERKR MED
NMammal Black-tanled jack rabibit Lepes californicus [TREK SMALL
Mammuai Brush rabbit Svivilagus hachnran I'FRR SNIALT
Mamimal Cualitomia wround seutrred Spermopiilus beechevi SMALL
NMammal Catibomen ol \vons califormicus
Mamma “Ousl mude Neaparnies Oraniy
Mammal Columpran white-tarled deer Odocorieus virgnmanes leuciirus
N ammai Covate o Mawsdatrans
A lamunal reeping vole o Microtus oregoni
Aammal [Jeer mouse Deronnscus mamclatus
Mammal [N Cenves elaphus CTERR
N Lammal Fringed myvous Myots thysanodes ThRR
N Ll RIS IEN 1 rocven L'ITYL‘!;:I:;"E;IT‘H\¥777777 - i iR .
\Mammual t{eather voie Phenaconivs intermedius : TERR SNALL
A ammal Lattle brown myvolis \fvony luctfugus NMED .
N famieal [ one-toied voie Microns lonvicaudus abdituy SNAL
A fammal Lone-Luied weasei \fstela trenata LK MED
Nammial Norhern pocket wopher Thomonivys talpondes TERR SMALL
Marmmal Pallid bat Dnrozows pallidies PR MED
N fammal ika CJchotona princeps SMALL
Nammal facconn Proaon fotor - B SMALL
Nammal ed fox idpes vuipes e Lk .
Mammal Kingatail Bassanscus astulus . IHRK MED
Mammal Snowshoe hare Lepis amencanis TERR SMALL
N fammual Striped skunk o Mephins mephins. 0 TEREC o CMED
Nfammal [ownsend's mole SCapanus Ownsendi RSN sMALL
M ammal [ownsend's vole Alerotus ownsendi (KK SMALL
Nammal Vagrant shrew B Sorex vagrans CSMALL
\Mammal Western pocket gopher Thomonrvs mazama SMALL
Reptiie Common garter snake Thamnophis strtalns SMALL
[ Reptile Common Kinesnake Lampropeitus getuins } SMALL
Reptile Northern athoator Lizard Ligana coendea - SMALL B
Kepule Northwestern garter snake Thamnophis ordimaondes SNALL
Reptile fCaeer Coluher consin ctor i ! N SNALL
Reptile - ek ke Dinandophs punctatios H FERR SNALL
Reptile Kubber boa Charna bottae : I'ERR SNIALL
Reptile Shamtad snake Contra tenius i KRR SMALL
Repule Southem aiogator lizard Eleania muiticarinaia ‘ KR SNALL
Kepule Western lence hizard Sceloporus ocadentairs i 'ERR SMALL
Replie Weslern rattjesnake Crotalus virndrs i TERR MED
Reptile Western skink Fumeces skiltonanus TERR SMALL
i\'cplrurc Western terrestrial wanter snake Fhamnopsis elegans [ [ERR SMALL



Table 4. Wildlife that use shrub habitat within the Little River watershed for

primary breeding and feeding functions.

- Common Name

Amphibian

Aneides terreus

SMALL

“iouded salamander
[ Amphibian o [.ong-toed salamander | Ambvstoma macrodactium ] SMALL
i Amphibian N estern salamander | {mbystoma gracile : ! SMALL -
! Bird :nean goldlineh | Carduels tristis | SNIALLE
- — 4
Hird American robin i Turdus migratonus i TERK SMALL
Bird o Anna's humminginird . | Culipte unna | [ERR SMALL
[ Bird Plack-chinned hummingbird | Archilochus alexandn 1 iERR SMALL
L Bird Hlue grouse z Dendragapus obscurus ' I'ERR SMALL
3ird Hrewers blackbird I Euphagus cvanocephalus I'ERR SMALL
Bird trown-headed cowbird i Aolothrus ater TERR SNMALLL
Bird Bushut Psaltnparus nunimus RR SMALL 3
Bird hipping sparmow i Spizella passerina I'ERR SNMALL
Bird “ommon mghthawk | Chordetles mnor [ I'ERR NMED
t Bird Dark-eved junco Junco hvemalis I'ERR SMALL
! Pard _veunay Hveatcher o Fmprdonax oberinisen TERR SMALL .
[ Burd N SPAIToOR Passerella thaca I'ERR SMALL 7
L Bird - . finwhee e Piplo chlororus I'ERR SNALL
t Bird o Catharus euttatus TERR SNALL
I tard e i o _"7 Hireo hutton } TERR i S5 LL
i Lind nu-cared o 1310 oty |
' - t
;,v _bid o M s warbier . Oporormes tolpiner o i L7
Lo had o Cboantun yuanl . : Drearny pretus
Bird ~ S shyvie warbler A‘F,, Fermvora ruficapitia
l __ind e dowed warhler ernmnivara celata
: Bird o umminubird ! Selasphorus rutivs
L Sud sided toavhee . B : . Do envthrophtalnis _ !
Foid SNy SPuTow Melospiza nielodia ;
aansens thrush Catharus ustidatus
_ o _lsansends soliture Miadestes townsend:
o haetura vanxe o
B inthus spinaietia
S Slaehird Nialia mexicana
roned sparrons Jonotrrchia feucopinmes
Gow theatcher Enprdonax ranln B
SRRt e dilsonmia pusiiia TERR I
el eTUmped Warbier Dendrorca coronatu A VERR .
s taled deur ' Fdocorlens henioni KK Mis)
; I — S ! - R
' N Lamimat Pt Lynx rutis i ERR LARGE
S lammal e 4 mole o Nevipiis orartie SMALL .
"77 Namnul vt | s batrans LARGE
i Stimmal - eeping vare ! Mcrotus oregon 77177 B SNIALL
. Nlammal ST MOLsSe : Peronnsens mamcudatuy i SNMALL
i ANamimal Cnsavetooted woodrat ‘ Nectoma fuscrpes SNALL
i SMammal B I I envtiy elaphis LARGE
[ _ Nammal mine Mistela ernunea : SNALL
) M armina snued myots VA onsy dnsanodes : MDD
‘r SV IO {rosvem crnereodrgenteis FARGE -
' Nammad oo ather vole ' Shenaconnos ntermedius SMALL
S lmmal Cthe brown mvols i Boiy hicttugus : i : MED
;[ Stamimal T thled vote Vacrot fomgicandus abdiin, l NN ' SNMALL o
! S Lammai no-taried weased Vustela renar Tk MED O
l N Lmmial Y lantan beaver ‘ i iodoniia e o AN SANAGL
: Alamimad Slountain ivn Fodn concolor ' LRI LAKGE
1 NMamimal Foroupine Frothyzon dorsation o [ RIS MED
i Mammua Haaeen Prowvon fotor ERK SNALL
i Namimal fed tox ! Dipes vufpes i TR LARGE
I Mamimai Hongtall ) Bassanscus astutius . IHRR MED
f Mammal Snowsnoe hare ! Lepus amernicanus , [ERR SMALL
L Nammal Sootted shunk : Spndovale gracilis TEREK MED
NMammad striped saunk : Veplutis mephiis | TRRR MED
MMammal Do nsends vole \icrotus wownsendn ' LR SNALL
Repule Lailomis mountain Kingsnake Lumpropeltis zonatu : ERR SMALL
Reptile Coammon garter snake Thamnophis sirtabs i FERR SMALL
Keptle s ommon Kingsnake Lampropeitus yetulus : THRR SMALL
Repule worthern ailgator Lizard . Eigara coenidea ! 'ERR SMALL
Reptile thwestem garter snake ! Thanmophs ordimordes T‘ TERR SNALL
Repule Racer I Caluher constrictor | [EKR SMALL
Repule . agneck snake b Diadophis punctutus . IBRK _SMALL
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fable 4 (cont.)

Common Name

Charina bottae

Rubber boa TERR SMALL
Reptiie Sharptad snake Conba tenus ERR SMALL
Repule Southem allipator lizard Elgana mulucannata 'ERR SMALL
Repule Westem tence lizard Sceloporus occidentalis TERR SMALL
Hepule Western rattiesnake Crotalus viridis [ERR MED
Western shink . Eumeces skiltormianus TERR CSMALL

Repule
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Table 5. Wildlife that use open pole habitat within the Little River watershed
for primary breeding and feeding functions.

Amphibian

louded salamander Anerdes terreus SMALL
Amphibian \Western redback salamander Plethodon vehicuium SMALL
Bird Amertcan paldtinch Carduelis tnstis SMALL
{ BRird American robin ! o Jrordis migratoriuy SMAILL
[ i3ird Anna's humumingbird : “aivpte anna SMALL
o Bed Biack-backed woodpecker 1 Dioondes arcticus I MED
Had Black-throated aray warbler | Slendronca morescens | SMALL
Bird Rlue prouse Dendravapus obscurus j SMALIL
Hird Hrown-headed cowbird Modothrus ater L SMALL
Bird Bushtit o Pyaitniparus miimus 1 SMALL
Bird Chestnut-backed chickadee Parto rutescens T SMALL
Bird “hipping sparrow L jrasyenna : SMALL
Burd Dark-eved 'unco ' e invemalrs U TERR SMALL
Bird Dusky tlveatcher | Emprdonax oberhalsen ! VERR SMALL
Hird Evening prosbeak ! Coccothraustes vesper tina ' I'-KR SMALL
Bird uolden-crowsed Kinulet : Reyntis satrapd KR SMALL
fid Gray [ Seriorons canadensis KIPAR | MED
g Crreen-taded towhee i Pipdo Chilorans VERR I SMALL
o Hammond's tveatcher o i e donay hanmiondy i TR i SMALL
Hermt thiush ) ' L e gaitalio ; ' SMALL
Hutton s e o SNALL
Macdiiinvray 5w roier SMALL

Lountan e

Soashvalie

SMALL

SNMALL

EISESIENRERTN

£ne S

Northern ioket MED
e hiee- g Wy - NMED
EIMANIC ST S W SMALL

SMALL

SMALL

Puple ten

Jdebredsted

RN

el iy

SNALL

ey

MED

Hous sided Boawnee

foortey Fllicoy

SNALL

oy isapinadomes

SMALL

Song s

Sharp-shinned hawk TocHer sinats MED
SOfan Lo RN SMALL

Vel meiodia

SNALL

Sletivrs

! ottt N ieiler:

SMALL

| . Fownsend's sontare Chesdes D ownvend SMALL
! | _ _ SN st R v ~ SMALL
1 Hid ~ Western bluepind NN ARRUSNNTIN] SNALLL
; M ey - e Ll . MED
W ow e " : SMALL
. o Mo waoer : o ! SMALL
Y cow - rumped warbio ’ e SMALL
» Limmal B3ack bear B oo o LARGE
| N ammal Flack taried deer CG i ey : MED
I Mammal Bobeat ~ ! IR ; LARGE
L . Nmmal Rrush rabbit . Nty A b SNALL
! Slimmai Coast mune NIRRT i ! SMALL
1 . wote . o baans : ! LARGE
L Mauma - Cieepng ol ) Ll e oeRon I SMALL
I Nlammal LACCL Mg R RN TIEE R TITN ! SMALL
i | o Dushy-Eoted st o i e ‘ | SMALL
o o o o ovecapbio ] | LARGE
i i L Laernined [HiK SMALL
! Llammai - Tran o o roe Crenarventvins - TERK i ARGE
i N Ll o o l‘\._rv:d st o ' _ Vinalcla trenata MED
! N Lmmal “lountan ceaner . LdOr i ) SNALL
‘ N Linumal Sloanta eon ! SO i ot LARGE
r N Limmal Pl ot Gtz eall MED
Mammuat Porcupioe L Srcnizon dorsatun MED
i N ammal Kaceonn Ciocy o) folor SMALL
A\ fammal o ied tree Ve L ienaconivs fomecan s SMALL
NMammal B gl i Sassarsoy aslid MED
Mamymat Spotted skunk Spilogaie graaiins MED
N lammal Cownsend's chipmunk Eutaniias townsends SMALL
Nammal \Westemn red-backed vole Clethrniononis ¢ ey SNALL
I _ LARGE

NMammal

| Gulo gufo
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Table 5 (cont.)

Common Name
Reptile California mountain kingsnake Lampropeltus zonata TERR SMALL
Reptle Common garter snake Thamnophis sirtalts T'ERR SMALL H
Reptile Northemn alhgator izard Elgana coerulea TERR SMALL |
Repuile Ringneck snake Dradophis punclatus TERR SMALL J
Reptile Rubber boa Channa bottae TERR SMALL i
Repule Sharptail snake Contia tentus : IERR SMALL |
Replile Southem alligator hizard Elpana multicannata : TERR SMALL :
Repule . “Western tence lizard B Sceloporus occidentahs TERR L SMALL
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Table 6. Wildlife that use closed pole habitat within the Little River watershed
for primary breeding and feeding functions.

| Amphibia Clouded salamander Anerdes ferreus TERR SMALL
T Amphibian Ensatina Ensatina eschscholtzu i ERR SMALL
___ Amphibiin Western redback saiamander Plethodon vehiculum TERR SMALL
| Bid American robin Turdus nugratonus | TERR SMALL
t5ird Black-backed woodpecker Prcordes arcticus | TERR MED i
Pird Black-throated gray warbler Dendroica nigrescens | TTERR SMALL )
L Hird Blue wrouse Dendragapus obscurus ! [ERR SMALL |
Bird Brown creeper Certhia amencana J TERR SMALL
Bard Cassin's finch Carpodacus cassinn i I'ERR SMALL
Hird “hestnut-backed chickadee Parus nifescens I'ERR SMALL
ford “ooper's hawk Accipter coopern 'ERR MED
Bird Evening grosbeak Coccothraustes vespertina I'ERR SMALL
Hird volden-crowned Kinglet Regulus satrapa I'ERR SMALL
Bird Gray jay Pensoreus canadensis RIPAR MED
Bud Hammond's tlveatcher Empidonax hammondn 't:RR SMALL
Hird Hermit thrush Catharus guttatus TERR SMALL
tid Hermut warbler Dendroica occrdentairs ERR SMALL
thnd Mountain chickadee Parus gambelr [ g SMALL
Northern thcker Colaptes auratus MED
“oonthern three-toed woodpecker Dicordes tndacevius 1 MED
i"ine siskin Cardueins prius i SMALL
ied-breasted nuthateh | Sitt canadensts NMED
Sharp-shinned hawk I Accipter stnatus 1 MED
AN vireo Poen solianus . SMALL
iy Cvanocitia stellen i; SMALL .
swansen's thrush Catharus ustidatus SMALL
W\ estern tanager | Prranva fudoviciana SMALL
Wd Lurkey Meleagrs callopava NED _
Sallow tveatcher Empidonax tranlin ! SMALL
C\Wikson s warhler Hilsoma pustila ! SMALL
) Winter ween i Troviodvies rovlodyies ! SMALL
Vellowrumped warbler | Dendroica coronata | SNALL
Hlack near ! Drstes amercanus ! LARGE
Hlack-tuted deer I Ddocoilens hennonus MED
Leer mouse j Peronescus mamiculatus SMALL
: Ooudlay squirmed ! Tannascunus douglas ! SMALL ~
i Slamma, Fusky shrew Sorex monticolus ' SMALL .
Mamina Duskv-toated woodrat Neotoma tuscipes | SMALL
L Mamma Frmine Musteia crmnnea . SMALL
; Nl Porcapine Frethizon dorsatum BREK MED
i Hacdoon | Procvon lotor RR SNALL
- - Red tree voie Phenaconis iongicaudus i SMALL
i townsend’s chipmunk Ertannas townsends : SMALL
: Western aray squirred NCHO NS Jr1sens ; SNALL
{ Mamimae Aestern red-hacked voie Clethnononns califormcus : SNALL
! Nl Wolverine Culo eulo ' LARGE
:’ “ahfornia mountain Kingsnake 1 Lampropelius zonata | SMALL
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Table 7. Wildlife that use mature conifer habitat within the Little River

watershed for primary breeding and feeding functions.

lass
Amphibran knsatina Ensatna eschscholtzin 'ERR SMALL
Amphibian Western redback salamander Plethodon vehicuium H TERR SMALL
Bird Bam owl Tvto atha I=RR MED
Hard Barred owl Sirnx vana 'ERR LARGE
Bird Black-backed woudpecker ! Prcoides arcticus TERR MED
Bird f3lack-throated grav warbier Dendrorca migrescens TERR SMALL
Hurd HBrown creeper Certhia amencana VKRR SMALL
Bird Cassins tinch Carpodacus cassinn ! [ERR SMALL
Bird Chestnut-backed chickadee i Parus rufescens 'ERR SMALL
Bird “ommon raven . ~ s coran iRR LARGE
Bird Looper's hawk teapiter coopern TERR MED
Bird Dark-eved junco Sunco hvemabs ! TERR SMALL
Burd Fvening vrosbeak Coceothraustes vespertina ! TERR SMALL
Bird Golden-crowned kinglet Regulus satrapa I'ERR SMALL '
Bird [RISTES Censoreus cunadensis RIPAR MED :
Rird wreal aray owl _ Strix nehidosa I'ERR LARGE
Burd direat homed owl Bubo vurginianus 'ERR LARGE
thrd tHainv woodnecker Ficondes villosus ! TERR SMALL .
Furd Hammuond s ncatener rdonax hammondi { ERR SMALL ¢
d nrush o By Quttatus o TERR SMALL !
furd wanier TERR SMALL !
Bird TERR SNALL )
Bind . Lo SMALL
Bud o MED
brd LARGE
Popd o R SMALL
Hid NHCH S o MED
third Sorthem three-l ed woodpecker NMED
Birg Cilive sided v catcher SMALL
o Pt shope aener j N SMALL
Hird Prleated w-odpecaer : Srdcceopus piledatio LARGE
Hird beak ‘L L Peieeda enicleator N SMALL
Hrd K ‘ Cordiiss peons o SMALL B
thad £\ S nuthialch Nelta v niaed | SMALL
Burd Hed orossingi g cunvirostra SMALL
Herd easted nuthiteh et canadens MED
Bod Nedospirors rufin | SMALL
Hard , Lo s iy ! MED
I Hird o - SMALL
[ S ) - SMALL
T SMALL
tHird Towasends sontie Shadone Domnsend SMALL
Find ! LS o her INOUSNERTYINGIN| i SMALL
ihrd Ui s aaiiom N Cachicneta hicoinr i 2} SMALL
5 aried thrush o orvns /T.“lu\'m o B TERR SMALL
Nestern Dinager B iy doviciana H i SMALL
headed wondpecker ! oy aiholarvatis L MED
Whiteowinged crosshid ; o lencopiery ' MED
Woldturkey e fo Qi o NMED
: WA son s waribier NRIRGIIN] B ; SMALL
jr__ Anter wren o Crogtodvies roglodi des SMALL
i B Tenow rmped wartier o UL ot onala SMALL
3 e o e e L RR LARGE
S oo emioni 93¢ NMED
Lo NMammal - - . e TERR SNALL
M Lmimad o o w IERR SMALL
el i | + ot TERR SMALL
Mammal Nerox monticolios TERR SMALL
L Mamnul D o NCniong oy VERR SMALL
N ammai ~ L Misieia crninea [ERR SMALL
Mammal osner Mries pennants pacitica TERR LARGE )
\lsmmal Lirten Viartes americana TERR [LARGE i
N fammal N lountam fon Foins concolan ERR LARGE '1
Nfammal Nerthern Hving squirrel Clawconis sabrinus i TERR SMALL
\ fammal ? Antrozons pailidiy 1‘ TERR MED
Mammal 1 Lrethuzon dorsatim : {1RR MED
i NMammal Raceon Procyon lotor I [ERR SMALL
[ _ Mammal Redree e Phenaconvs longrcaids Y\ ~TERR | oSMaLL
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Table 7 (cont.)

NMammal Shrew-mole Newurotrnchus gibbsi I'ERR SMALL
Mammal ' Townsend's chipmunk Tannas townsendn TERR SMALL
NMMammal Irowbndge's shrew Surex trowbndger [ERR SMALL
NMammal Western gray squirrel Scrurus griseus TERR SMALL
Mammal Western red-backed vole Clethnonomys californicus TERR SMALL
Mamumal Wolverine Gulo gulo TERR LARGE
Repule Sharptail snake - e Lonnatenus CTERR | smalL
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Table 8. Wildlife that use old growth habitat within the Little River watershed
for primary breeding and feeding functions.

éiaSS

Amphihian “louded salamander Aneides ferreus I'ERR ! SMALL
Amphibian Ensatina Ensanna eschscholtzn TERR ! SMALL
‘ Amphibiin “Vestern redback salamander Plethodon velucuium TERR SMALL
T_ P Bam owi 3 Tvto alha TERR MED
Barred owl Sinx vana TERR LARGE 1
- 3iack-backed woodpecker Prcordes arcticus : T'ERR MED :
Black-throated grav warbler Dendroica migrescens : TERR SMALL '
Brown creeper Certhia amencana I'ERR SMALL !
Tassin's finch Carpodacus cassinn TERR SMALL .
“hestnut-backed chickadee _ Parus rutescens TERR | SMALIL
Common raven Conus corax i ERK LARGE
Cooper's hawk Accipiter coopern TERR MED '
Dark-eved junco Tunco hyemalis SMALL :
Evening grosbeak Coccothraustes vespernina SMALL
Colden eagle dquila chrvsaetos LARGE )
olden-crowned Kinglet Regulus satrapa SNALL '
Cirav iy Pensoreus canadensis RIPAR : MED ;
Greatgray owl Strax nehulosa IERR LARGE '
Cireat homed owl ! Bubeivirgunanme _ FERR [LARGE :
S woodpecker e Preondes viflo ERK : SMALL
Hammond's Dy cateher Snipidona iiamimondi: R i TERK SNALL |
tiermut thrush i Cuatharus vuttatios ! TLRR SNALL i
_ifermut warnler o I Dendrowca ocerdentaln [ERR _oSMALL
L ewts  woodpecker ! Melanerpes lewis {1RK SMALLL
AMountain chickadee i Parus gambeit ERK : SNIALL
} Northemn theker s Colaptes aerams - . TRR 4 MDD .
“ortherm poshawk ! deenpiter gennih 1 TERK ; LARGE
Soothern pypmyv-owd Cilauctdiant gnoma ; R | shagl
Nivthern saw-whet owi i {evolins acadicus MED
Certhern spatted owl Ntrx ocerdentalis caurna i CERER . LARGE
secrthem three-toed woodpecker Proordes tdactving i it NED
. ) o iee siaed tIveatcher : Contopus boreatts H SNIALL
L Pacitic slope tiveatcher o Lmpnicdonax dGithicring
o Prleaied wooapecker i Drvocopus prieatus
. R - dine arosbeak | Prmcola enucleaton L
; Pine siskin » i Carduelis proes bR
. bt o Mamy nuthateh ! o pugmaed B Lt
Phing Ked crossbili LONTG CuINTrOSU : I'EK 51
. _ o ed-breasted nuthatch Sina cancadensts [ I'ERK MED
: - Red-tailed hawk Buteo ramacensts : CERR [LARGE .
' - g Sham-shinned hawk deciptier stnatis LERR NMED )
. o o Solitan vires : Dieeo sofitarius IisRR SMALL
s L Stellers way o . Cvanocrita stelfen . o TERR ~
L Suainson’s thrush | Catharus ustulatus : TR N
b Fownsend's solitaire i Myadestes townsends | TERR I
L i Pownsend's warbler 17 Dendroica townyends . ! TERR " B _5M o
o i Tree swallow | Fachvancta bicolor i ! SMALL
. Yol P urkev vulure \ CCathartes aura | L ARGE
' o Varred thrush . SXCICUS naeviey SNALL
o AUNS swt Fhactnr g L B SNALL
Wesiomn tandeer Firanga Ledovicrana ) ! e SMALL
R “Vhite neaded woodpecker , Dicoides aiholanatio CERK MED
[ - M hite winped crossiill i Loxia leucopiera . ! TERR | MED
" WOl rurkes : Meleagns gallopave LERK } MED
) Wilsen's warbler ! Hilsoma pusiifa FRR | SNALL
. o “\nter wren ! Troglodites trovlodyies : ! SNALL
' Gellow-rumped warbler Dendroca coronata { SMALL
= Sl 310 brown hat Eptesicus tuscus ! MED
o M Hlack bear Lirsus americanus ! LARGE
E b Calidomia mvots Avons calitormicus MED
Sammal Cuast mole Scapanus oranus SMALL
N lamimal Douglas’ squimel ! Tunnascinus douglasi SMALL
*ammal Dusky-tooted woodrat Neotonia fuscipes I SNALL
S lammal Lmine Mustela ernunea g SMALL
Llam Fisher Martes pennantt pacifica 1 PR LARGE
: Camoad e brown myvols Afvons hicifugns 1 TERR NED
. Sl Conu-eared myotis Ayous evotrs L ERR NMED
Sammod o Long-fegged myots __ . _Abousvoians 1 'ER MED
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Table 8 (cont.)

ommon Name cientific Nan
\ fammal Marten Martes amenicana TERR LARGE
Mammal Northern ving squirrel Glaucomys sabrinus TERR SMALL
N fammal Pallid bat AAntrozous pathdus TERR MED |
Mammal Porcupine Erethizon dorsatum TERR MED |
Mammal Raccoon Procvon lotar TERR SMALL !
\fammal Ked tree vole Phenaconivs longicaudus TERR SMALL 1{
Mammal Shrew-mole Neurotrichus gibbsi ['ERR SMALL j
N ammal Siver-hatred bat Lasionmvetens noctivagans TERR MED :
NMammal Uownsead's chipmunk Tanuas townsendn I'ERR SMALL )
Nammal lrowhridpe's shrew Surex rowbndgen TERR SMALL J
Mammal SVestern yray squirred Sciurus griseus TERR SMALL )
NMammal WWestern red-backed vole Clethnononivs californicus TERR SMALL
Mammal Wolverine Gulo gulo TERR LARGE
Mammal Yuma mvolrs Avous yumanensts TERR MED
Reptile X Shaptail snake Conna tenius o TERR ]~ SMALL
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Table 9. Wildlife that use hardwood dominated habitat within the Little River
watershed for primary breeding and feeding functions.

“lass |

mmon Name

louded salamander

SMALL

Amphioian Anerdes ferreus ! iiRR
Amphibian Ensatina Ensanna eschscholizn iERR SMALL
Hird Acom woodpecker Melanerpes forpucivorus : VERK SMALL -
3ird American goldtinch Carduelis tnsns ; SMALL
Bird American robin Turdus migratortus : SMALL
Bird Band-tatled pigecn Columba fascirata ! SMALL
Bird Bewick's wren Thryvomanes bewtckit TERR SMALL
Bird Black-capped chickadee Parus utncapillus IERR SMALL
Burd Black-headed grosbeak Pheucticus melanocephalus I'ERR
Bard Brown-headed cowbird Molothrus ater o RREC _
Bird t3ushtit Psaltnparus muommus ' TERKR
Bard _edar waxwing Bombvella cedrorum IERK
Bird Chipping sparmow Spizella passerina o ! TERR . SMALL 3
Hird Common nighthawk Chordetles minor I TERR MED
$31nd Looper’s hawk {ccipiter coopernt ! AN MED
Bird Durk-eved junce Junco vemalrs b TERR SMALL
third [owny woodpecker Preowdes pubescens ' S.\{,i\l.l,
$ird Furopean starling Sturnus vuigarts MED
Burd Fox spamay Dassereila dhaca SNALL
Hird ) cireathomed ow. Biuho virgimianis ARG
find House \\H‘Z"‘ B Droviodvies aedon
brd Haitons vire Seo huttom
i - o Lasah buntng S S Passennaamoena
S o Lo i Loy Tudovicranma
L Mocntan _ o I CIreorfy oy
| A Mourming g B o BN NIRRT
i Hrd hutde warter slernnvona ruticar
; Bird tonthem fhoner Codaptes aurans
. _ Soterus yabhula
. . el poas
| L pedacies purpreis
- B _ 77 ' CRERT RS FIN FIVER S
t

roulous Num

NS A

! Nodas g iortes it

Rulius-sided

o e thropitainig

Soliary

sy

{prhelocoma cocrulesceny

SANALL

Cireo solitariy i Lhi

SOng sparrow

Melospuza meiodia

Ansan’s thy

Noletageen s

Cathars wstdates

Dacincmeta thaiassinag

Warhling

Pireo v

Aestern

Niviid meNtoand

Ahite-breaste

NRURITI

ArOnensis

‘White-crowned spamnuw

Widturkey

Ason s warhier

Vicioavrns ool

o pustila

—
Yellow warnier Drendronca peivohia
ok (Jdovonieus Aeniiomg

' Nuvdviravio hacnania
e ki

SO (oGS

N lammal

i Odocaicns virgnanus foncnries

NMammal Toviate

/

s latran,

Mammai Lone

Vicrotus oregonn

fanuna Lieer mouse

i Peronnscus maniond o

Nammai Loasky shrew

Novex moniic ol

- .}

Mampmal Bk : Cervis ehupdin

Mammal Lrmine | \wstela ernneya

NMammal SIS _— Lronyan conereomroentens
! N lammal Cong-taled weases !

Mammal Mountain beaver ! A plodontia ity

Mammal - Pacific umping mewase . [ Japiiy innolatus

A fammal Poreupine ! Fredizon dorsaiom . i
| \Mammal Kaccoon | Erocvon oo i TERR SMALL

SMammal ted fov ! Vi viives | ERR LARGE

N amumal o Ao shoe hare i Lepus amerncanus X CERR ERSRVE
1 NMammal Spotted skunk Spilogale gracilry SR MED
; NMamumal N Striped skunk Y Mephitis niephitis . MED
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Table 9 (cont.)

Commou Name

Scie

Didelphis sirgintanus
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Mammal Virginia opossum
MMammal Western gray squirel Scrurus grseus TERR SMALL
Reptle Coummon garter snake Thamnopius sirtalis TERR SMALL
Reptle Northern alhgator lizard Elgana coerulea TERR SMALL
Reptile Racer Coluber constnictor 'ERR SMALL
Repuife Sharptail snake Contia tenus TERR SMALL
Reptile Southern alhyator hzard Elgana multicannata TERR SMALL
Repule Western tence lizard Sceloporus vocardentalis TERR SMALL
Keptite Western pond turtle Clemmys niarniota niarmota RIPAR SMALI
I Repule Western skink Eumeces skiltomanus I'ERR SMALL
_ Repule Western terrestral yarter snake Thamnopsis elegans ) I, TERR SNALL




Table 10. Wildlife which may occur within the Little River watershed but for which
documented sightings are non-existent.

Class Common Name Scientific Name
Amphibian Oregon slender salamander Batrachoseps wrighti
Amphibian Cascade torrent salamander Rhyacotriton cascadae

Bird Flammulated owl Otis flammeolus

Bird Allen’s hummingbird Selasphorus sasin

Bird Yellow-headed blackbird Xanthocephalus xanthocephalus
Mammal Gray wolf Canis lupus
Mammal White-tooted vole Phenacomys albipes
Mammal Brazilian free-tailed bat Tadarida brasiliensis
Mammal Siskivou chipmunk Tamias siskivou
Reptile Western aquatic garter snake Thamnophis hvdrophilus
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Table 11. Late seral species that have small home ranges ( < 100 acres).

Class Common Name Scientific Name
Amphibian Clouded salamander Aneides ferreus
Amphibian Ensatina I‘nsatina eschscholtzii
Amphibian Western redback salamander Plethodon vehiculum

Bird Black-throated gray warbler Dendroica nigrescens
Bird Brown creeper Certhia americana
Bird Cassin's finch Carpodacus cassinii
Bird Chestnut-backed chickadee Parus rufescens
Bird Dark-eved junco Junco hvemalis
Bird Evening grosbeak Coccothraustes vespertina
Bird Golden-crowned kinglet Regulus satrapa
Bird Hairy woodpecker Picoides villosus
Bird Hammond's flvcatcher Lmpidonax hammondii
Bird Hermut thrush Catharus guttatus
Bird Hermit warbler Dendroica occidentalis
Bird Lewis' woodpecker Melanerpes lewis
Bird Mountain chickadee Parus gambeli
Bird Northern pyvgmy-owl Ulaueirdium gnoma
Bird Olive-sided flvecatcher Contopus borealis
Bird Pacific slope flveatcher Fmpidonax difficilis
Bird Pine grosbeak Puncola enucleator
Bird Pine siskin Carduelis pinus
Bird Pvemy nuthatch Siutta pyvgmaea
Bird Red crossbill j Loxia cuirvirostra
Bird Rufous hummingbird T Selasphorus rufus
Bird Solitary vireo [ Vireo solitarius
Bird steller's jay } Cyanocitta stelleri
Bird Swainson's thrush ! Catharus ustulatus
Bird Fownsend's solitaire Y Myvadestes townsendi
Bird Townsend's warbler Dendroica townsendi
Bird Tree swallow Tachveneta bicolor
Bird Varied thrush Ixoreus naevius
Bird Vaux's swift Chaetura vauxt
Bird Western tanager Poranga ludoviciana
Bird Wilson's warbler Wilsonia pusilla
Bird Winter wren Troglodvtes troglodytes
Bird Yellow-rumped warbler Dendroica coronata
Mammal Brush rabbit Svhilagus bachimani
Mammal Coast mole Seapanus orarius
Mammal Douglas' squirrel Lannascirius douglasi
Mammal Duskyv shrew SNorex nonticolus
Manunal Dusks -footed woodrat Neotoma Juscipes
Mammal Ermine Mustela erminea
NMammal Northern flving squirrel Cillaucomyvs sabrinus
Mammal Raccoon Procvon lotor
Mammal Red tree vole Phenacomys longicaudus
Mammal shrew-mole Nearotrichus gibbsi

B 11111 —

T~ Fewnsend's chypmmk T F1rtanmrms-townsendi—- -

Muanmmal Townsend's chipmunk lannas townsendii
Mammal Trowbridge's shirew SNorex trowbridgei
Manmmal Western gray squirrel Sciurus griseus
Mammal Western red-backed vole Clethrionomys californicus
Repule Sharptail snake Contia tenius

Appendix E - 28




Table 12 Late seral species that have medium home ranges ( 100 - 1,000 acres).

Class Common Name Scientific Name
Bird Barn owl Tvto alba
Bird Black-backed woodpecker Picoides arcticus
Bird Cooper's hawk Accipiter cooperii
Bird Gray jay Perisoreus canadensis
Bird Northern flicker Colaptes auratus
Bird Northern saw-whet owl Aewolius acadicus
Bird Northern three-toed woodpecker Picoides tridactylus
Bird Red-breasted nuthatch Sitta canadensiys
Bird Sharp-shinned hawk Accipiter striatus
Bird White-headed woodpecker Picoides albolarvatus
Bird White-winged crossbitl Loxia leucoptera
Bird Wild turkey Meleagris gallopavo
Mammal Big brown bat Eptesicus fuscus
Mammal Black-tailed deer Qdocoileus hemionus
Mammal California mvotis Myotis californicus
Manmumal Little brown myvotis Myous lucifugus
Mammal Long-carcd mvotis Mvotis evoliys
Mammal Long-legged myots Myotis volans
Mammal Pallid bat Antrozous pallidus
Mammal Porcupine Erethizon dorsatum
Mammal Silver-haired bat Lasionveterts noctivagans
Mammal Yuma myous Nyvotis vumanensis

Table 13 Late seral species that have large home ranges ( = 1,000 acres).

Class Common Name Scientific Name
Bird Barred owl Strix varia
Bird Common raven Corvus corax
Bird Golden cagle Aquila chrysaetos
Bird Great gray owl Strix nebulosa
Bird Great horned owt Bubo vireinianus
Bird Northern goshawk Acapiter gentilis
Bird Northern spotted owl Strix occidentalis caurina
Bird Pilcated woodpecker Drvocopus pileatus
Bird Red-tatled hawk Buteo jamaicensis
Bird Turkey vulture Cathartes aura
Mammal Black bear {rsus americanus
Mammal Fisher Martes pennanti pacifica
Mammal Marten Martes americana
Mammal Mountain lion Felis concolor
Mammal Wolverine Gulo vulo
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HABITAT SUITABILITY
ANALYSIS

Habitat requirements for individual species of concern were summarized and used as criteria to
run a habitat suitability model (Mellen et al., 1994) on the reference period and current condition
seral stage mappings. Habitat suitability modeling was also done for the three groups of late seral
species as describe in the wildlife habitat relationships section. Figures 12-14 show the results of
this analysis. Analysis is pending (at time of this draft) for the three late seral guilds in Tables 11-
13.

The following table summarizes criteria used for the individual species.

Table 14. Criteria used for running the habitat suitability program.

SPECIES HABITAT PATCH HOME . SCRIEEN SCRZEEN SCRJEEN
TYPE SIZE RANGE ) %) %)
(acres) (acres)

Northern Late seral 1n all land units
spotted 80 2,895 40 40 80

owl

Late seral in all moist/warm,

Marten moist/cool and wet-dry/warm 40 2001 45 45 80

land units

Late seral on gentle to moderate
Red tree slopes of the moist/warm, 100 NA NA NA NA
vole moist/cool and wet-dry/warm
land units below 4,200 feet elev.

Late seral within 300 meters from

Great Gray | anatural meadow and above NA NA NA NA NA
Owl 3,000 fect elev.

Late Seral Late Seral Habitat

Species/ 20 500 50 50 70
Medium

HR

Screen 1 = Part of a patch that is the equal to or greater than the designated percent of the home range for that species.
Screen 2 = Part of a habitat patch that meets the minimum patch size and greater than the designated percent of the
circle 1s within suitable habitat conditions.

Screen 3 = Part of a habitat patch which meets minimum patch size and enough habitat is intersected by the home range
circle that adjacent suitable habitat is greater than the designated percent.
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DISPERSAL HABITAT
(50-11-40)
ANALYSIS

Dispersal habitat for the northern spotted owl was analyzed using the GIS layer representing
Brown’s (1985) structure classes. Dispersal habitat for the owl is defined as areas forested by
conifer, eleven inches or greater in DBH, which provide at least 40% canopy closure. The
structure classes that meet this criteria are closed pole, mature conifer and old growth.

ArcView II (version 2.0) was used to calculate the proportion of various quarter townships within
the watershed. Figure 17 shows the results of this analysis.

The eastern portions of the watershed (an all that lies within 4 miles of the adjacent designated
Late Successional Reserve) contain more than 50% dispersal habitat by area. Most of the western
half of the watershed (a mixture of BLM and private lands) contains less than 50% dispersal
habitat.

NOTE: There are 21 owl activity centers located within the four mile zone.
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ONGOING WILDLIFE
MONITORING

There is currently ongoing and planned efforts for monitoring for the occurrence and habitat use
of mustelids, herptiles, small mammals (DEMO) and bats. To date, the results have not been
adequately compiled. The following figure 18, depicts occurrence and results of camera
monitoring for mustelids from an effort conducted in the winter of 1994-1995

Results will be forthcoming for ongoing and recently completed monitoring.
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