
II. ASSESSME A 

CHARACTERIZ TIO 

HISTORY AND 

OF CURRENT ONDITIONS 

A. HISTORIC AND CURRENT LAND USES 

Additional information regarding historic and current land uses within the assessment area is 
available in the Social Assessment of the Northern Coast Range AMA (Wong-Leonard 1997). 

L Settlement Patterns 

Before·the first European explorations into the Pacific Northwest in the 1700s, American 
Indians occupied the coastal and interior valleys of western Oregon. The Kalapuya established 
a subsistence pattern extending westward from the Willamette Valley up to Mt. Hebo (Honey, 
et aL 1981). They were adept at using fire on a large scale for maintaining hunting and 
gathering areas in the Willamette Valley (Beckham, et al. 1982, Boyd 1986, and Zyback 1988). 
Along the coast, the Tillamooks used the coastal lowlands and river valleys of the Coast 

Range. They set small fires, usually one half to one acre in size (rarely over about three acres), 
to maintain hunting and gathering areas (personal conversation with C. Adams, Tribal Forester, 
and M. D. Mason, Tribal Attorney, 1994). The Kalapuya and Tillamooks traveled long, 
established trails through the Coast Range to trade with each other (Beckham 1975; Honey, et 
aI. 1981). Some descendants of the Kalapuya and the Tillamooks are now members of the 
Confederated of Siletz Indians of Oregon and Confederated Tribes of the 

Ronde Community of Oregon. 

In 1842, the first large 
1843 over I 



on 

railroad right-of-way to the Oregon and California Railroad Company" When the stipulations 
of the grant were violated? Congress litigated to have the lands revested to the United 
government Currently, lands are predominately managed by the Bureau of Land 
Management, with some smaller tracts managed by the Forest Service. 

2. Logging 

As the homesteaders and settlers began clearing the land, the lower valleys were the first areas 

impacted by timber harvest and transportation routes. Splash dams were commonly used to 

transport logs down waterways to mills. In the late 1800s., raiiroads became an important 

means of transporting both people and logs. A..fter damages inflicted by the 1933 Tillamook 
Burn to the railroad infrastru.cture., some of the major railroads operating on the fringes of the 
Coast Range went out of business. By the 1950s, previously inaccessible areas were accessible 
by an increased network of roads, and the use of steel spars· for yarding enabled loggers to 
reach farther into the forest to harvest timber. In the 1970s, the timber industry and associated 
manufacturing industry reached its peak in the assessment area. 

As existing stands of old-growth timber were depleted, large sawmills and plywood mills, 
which were major employers in the area, started to close. Today, logs are chipped or sawed in 
highly automated mills designed to process smaller diameter logs efficiently. More recently, 
the NorthYlest Forest Plan (USDA and USDI 1994b) established a new management direction 
for BLM and National Forest System lands, resulting in harvest at a much lower level than 
those during the 1970s and 1980s. 

Today, in each of the four major counties (except Yamhill County) of this assessment area, 
employment in manufacturing has decreased. The phenomena is typified by the decline 
forest industry employment, component sector. 

Agriculture 

The narrow confines of the valleys and coastal plains naturally limited the l'iAtlrrAA 

.......... ,' ......... o.u aleV(�IOI)ment in the assessment area. with l02:gtlllg 



Recreation 

..., ....... ...., ........ uses include, but are not water play activities, kayaking, drift 
'-' ............... , ..... fishing� watching wildlife� hunting, horse-back and off-highway vehicle (OHV) riding, 

driving for pleasure, sightseeing., mountain biking, and hiking. As recreation demand increases 
groups are volunteering to develop and maintain additional trails. Current proposals include a 
horse-back riding trail on Mt. Hebo and OHV trails in the vicinity of the Upper Nestucca. The 
1990 0 HV proposal includes approximately 50 miles of trail, of which 23 miles have been 
approved and developed to date, and an additional 15 miles are currently being addressed in 
the Upper Nestucca Morotcycle Trails Environmental Assessment (BLM EA #OR-086-97 -05, 
dated 6/25/97). This area's mild climate attracts tourist throughout most of the year, with 
heaviest visitation focused primarily on the coastal strip. Some recreational uses (i.e . hunting, 

berry pickitlg) are strictly seasonal. Refer to the Salem District Resource Management Plan 
(USDI 1995) and the Siuslaw National Forest Land and Resource Management Plan (Siuslaw 
1990) for additional details on proposed and existing recreation in the assessment area. 

Scenery objectives tend to be compatible with LSR objectives. Large blocks of old growth, 
small patches of old growth, and even individual large, old trees are valuable for scenery. 
There are remnant old-growth trees in some developed recreation sites within the assessment 

area. 

LSR and recreation objectives often conflict when road closures and obliterations restrict 
vehicle access. 

6. Economic Values 

to the highly productive forest which covers much of the assessment area, timber and a 
wide variety of other forest products are major contributors to the local economy_ Other 

products found assessment area include firewood, decorative ferns, 

crr�IC'C'&:'C' and boughs., Christmas trees� mushrooms, seedling transplants, bar� and burls. 
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""-'lU' ............... - Description 

The Range has a maritime climate influenced by proximity to the Pacific Ocean. 
Cool, wet winters and relatively warm, dry summers are characteristic of the area. The mean 
temperature of the coldest month (January) averages fifteen to twenty degrees Fahrenheit 
lower than that of July, the hottest month. Normal annual precipitation in the north Oregon 
Coast ranges from 50 inches to more than 175 inches. Most of the precipitation (generally 60 
to 75 percent) falls as rain from November through March, with some intense winter stonns. 
Occasionally, Arctic air meets an onshore flow, producing snowfall . In general,. snow persists 
for only a few days except for the tops of the highest peaks. Strong winds (70 to 100 miles per 
hour), often associated with rainstorms, may occur during the fall and winter. The "Pineapple 
Connection (or Express)" pumps tropical heat and moisture from the central Pacific northward 
resulting in low pressure systems that may drop several inches of rain over a period of a few 
days . EI Nino and La Nina (ocean temperatures in the Pacific) conditions oscillate over a 
period of several years. We are currently experiencing a moderate La Nina, resulting in 

average to below normal temperatures and above average levels of precipitation in the 
assessment area. During EI Nino, the assessment area is generally warmer and drier. There is 
also evidence of larger scale 20 to 30 year wet and dry climatic cycles, with indications that we 
are currently entering a wet cycle (George Taylor, Oregon State Climatologist). 

The mountains of the Coast Range have a pronounced effect on local climate. Elevations 
ra..'1ge from sea level at the western edge of the assessment area and 50 to 200 feet in the 
WiUamette Valley to over 3,000 feet in the highest peaks of the Coast Range. From north to 
south, the highest peaks in the assessment area are Mt. Hebo at 176 feet, Laurel Mountain at 

feet, and Sugarloaf Mountain at 15 Most other mountain tops are below 
feet Major ridges receive substantially more precipitation than do nearby lowlands. Coastal 
areas 80 annually and areas west of the crest rl::JlU"'·An .. 'A 

of about 120 inches . Normal annual precipitation for some of the highest 
inches at Mt. Hebo to 175 at Laurel Mountain. 

Mountain most state of Oregon 

since rainfall records have been kept. The eastern slopes of the Coast Range about 80 

summer. 

rtt::l>r'r&l>'!:aC'cffl,n- to about 



General Geology of the Northern �'U'_U' .. Range 

The is underlain that were originaily part ocean floor. 
The Siletz and Tillamook Volcanics are the oldest rocks in the Coast Range, ranging in age 
from to 56 million years old. The volcanic units include basalt flows, which are relatively 
resistant, and basaltic ashes, breccias and pillow basalts that are more erodable. Layers of 
sand, silt, clay and volcanic debris were deposited in shallow seas over the basalt fOrming the 
follov..ring sedimentary formations. A small percentage of the assessment area is the Tyee 
Formation, which is a thickly bedded sandstone. It grades northward into the finer grained, . 

more thinly bedded Yamhill Fonnation . Along the coast, the Yamhill Fonnation is interlayered 
\\1th basalt and is covered by the Nestucca and related sedimentary fonnations which are over 
5,000 feet thick. The Nestucca Fonnation is a deep-water deposit nUxedwith ash !Fom the 
Cascade volcanoes. Both the Yamhill and Nestucca Formations are very fine grained and 
highly erodable (Baldwin, 1964; Orr, et al. 1992). In general, the sedimentary rocks tend to be 
more erodable than the volcanics. Therefore, even though the volcanic units may cover less 
area in places, they resist rapid erosion of the higher elevations, exerting a controlling influence 
on landforms by maintaining the high topographic relief of the Coast Range. 

Between 29 and 38 million years ago, igneous rocks were intruded into the sediments, and 
fonned dikes a.nd sills that are resistant to erosion. The highest peaks in the Coast Range are 
underlain by these resistant intrusions, such as Mt. Hebo near the Oregon Coast. 
Approximately 15 million years ago:; the Columbia River basalts were erupted in eastern 
Washington and Oregon. They flowed westward and the heavier, fluid lavas were forced 
under the soft, water-saturated sediments. These lavas form "rootless" dikes and sills in the 
central and northern Coast Range. (Orr 1 

The continuing tectonic uplift of the Coast Range began approximately 10 million years 
when the ocean floor began to subduct beneath the North American continent 
uplift continues to build the Coast Range. 

Landtype Association Units 



lieOIQ2IC Features 
Zones 
Interbedded 
vnlt'flInlf' and 

TABLE 1. GEOMORPHlC ZONES 

SoU Characteristics 

Soils on volcanic rock are 
not as weathered and may be 
steeper and more erosive. 

Soil S deep very oeep on 
incised ancient 

earthflows. Water capacities 
are and presence of alder is 
common. 
Volcanic rocks are more resistant to 
erosive forces and weather into soils 
of variable depth depending on 

Pillow basalts 

soils are more common. 
are common. Erosion 

oversteepened 
Ithprlv �lnn� are 

Stream Characteristics 

Stream gradient: a moderate to 
high percentage ( 1347%) of 
stream miles are in the 1-4% 
gradient class. 
Stream density: variable, but in 
the moderate range. Average of 
7.1 miles/square mile. 
Substrate: because of the 
variable bedrock, sediment 
produced is a mixture of 
everything from silt to boulders. 

Springs are often found at the 
contact between sedimentary 
and volcanic rock and in 
landslide deoosits. 
Stream gradient: over 75% of 
streams have greater than 4% 
gradient class. 
Stream density: variable, but in 
the moderate range(average of 
6.6 miles/square mile). 
Substrate: basaltic clay, silt, 
gravels, cobbles and boulders. 

These LTAs are likely to have a 
higher nwnber of confmed, high 
gradient streams. 

Stream gradient a low nwnber 
(less than 9%) of stream miles 
in the 04o/o-gradient class. 
Stream density: moderate to 
high. 
Substrate: a mixture of 
everything from silts and clays 
to durable s.rr8vels and boulders. 

Management Concerns 

Alder is very common on, ancient earthflow 
deposits and in floodplains. 
Earthflow deposits have deeper soils 
higher water holding capacities and 

the high occurrence of alder. 

Chunnel and bank stability is 
in landslide deposits because of their 
unconsolidated nature. Road SIUmD'1n2 
common. 

Debris torrent risk is low to moderate. 

Debris torrents originating from hc:�dwalls 
very common. However, debris torrent 
highly variable in these LTAs. 

Midslope road failures are more 
because of high gradient streams. 

Intense burning on south 
producti vity . 

Debris torrent potential is .. vt· .. ."...., ... I" 

reduces 

aU the L T As in the Coast Range, this ar� 
the highest percentage of slopes· greater than 
60%. Road failures are more likely to occur 
because of instability of bedrock and stream 
gradient. Road maintenance or stabilization 
critk..al in reducing road failures. Removal 
vegetation in h�d-waHs also increases 
occurrence of landslide .  Intense on 
steeo, S()utlt, facing slopes reduces productivitv. 



Geomorphic lieOl02iC Features 

wmamette and 

TABLE 1 (continued), G}:OMORPHIC ZONES 

Soil Characteristics 

Soils are productive compared 
to other zones. High year round soil 
moisture does limit plant growth 
or survival. Surface layers are rich 

matter and amorphous 

Soils are moderately on spur 
ridges to very on broad 
backbone ridges. Soils are 
moderately productive to productive 
and have moderate water holding 

moisture stress may 
or survi val on 

low reHef alluvial deposits 
with moderate to 

dramage and have a higher 
Fine grained 

weathered and 
Soils are 

intergrades rather 

agriculture and 

Stream Characteristics 

Stream gradient: less than 9% 
have a 0-4% gradient. 
Stream density: moderate (6.4 
miles/square mile) 
Substrate: basalt gravel, 
cobbles and boulders . some c1a 
Stream gradient: over 85% of 
streams with high gradient 
Stream density: 6.9 miles per 
square mile 
Substrate: basalt gravel with 
sandstone pebbles. 

Stream gradient: low to 
moderate (19-32%) percentage 
of low gradient streams 0-4%. 
Stream density; 6-7 stream 
miles pet square mile. 
Substrate: sandstone pebbles 
and cobbles , sand and silt. 
Stream gradient: a high number 

of low gradient 
streams. 
Most. of the low gradient 
streams are Wlconfmed. 
Stream density: high with 
greater than eight stream 
miles/square mile. 
Subs�: mostly fme grained 
sediment. silts. clays and sand. 
Stream gradient: a high number 

of Jow gradient streams. 
Most low gradient streams are 
unconfmed. 
Strerup density: no data. 
Sub�: mostly silts, clay and 

Management Concerns 

Nwnerous scenic areas and state 
potential for blowdown. 

Moderate risk of debris torrents. 

Transition zone from Coast Range to 
includes Kings VaHey, may result in 
unique habitats for plant and animal 

Moderate risk of debris torrents. 

Moderate risk of debris torrents . 

High occurrence of flooding and wet�lands 
More human use and activity 
potential for water pollutants. 

Historically provided highest 
habitat. High potential for providino 
fish habitat due to large number� 
gradient, Wlconfmed streams. 

Low risk of debris torrents. 
Population density is high and oressure 

water resources is increasing . 

quality concerns and limitations. 

probability ofpoUutants from ""' ... ,""1/' .... ".1 

off and non-point source pollution , 

sand 
_____________ ! � risk of debris torrents. 



and 

geomorphic zone can found are productive for growing 
vegetation because of the climate, rapid decomposition rates and high biological activity � 

Typical forest soils are shallow (on ridges) to deep (on lower slopes) and have dark, humus-

by 

rich surface horizons high in amorphous clays. Dominate soil orders west of the Range 
summit are andisols and inceptisols� They are wet for approximately three of the year 

and mean annual soil temperatures range from zero to fifteen degrees Celsius. East of the 

Coast Range the becomes drier and order changes to ultisoIs and moUisols. 

This assessment area has been categorized by climate and soil types into soi1Jclimate zones. 

The Oregon Coast Province portion of the assessment area includes three soiVclimate zones 
which are distinguished mainly by climate and landfonn (USDA, 1995): 

Coastal Fog Zone 

Climate within the coastal fog zone is typified by very high winter rainfall accompanied by high 
winds, with fog and low clouds common; This zone usuaUy extends ten to fifteen miles inland 
from the coast. The eastern edge of this zone is generally determined by the extent to which 
fog hangs in the valley bottoms. Soil temperatures are relatively uniform from summer to 
winter (isomesic). Fog and low clouds increase effective soil moisture during the summer 
months and fog drip is common. Soil temperature rarely falls below freezing, ideal for growing 

....... ", .. "'''''' western redcedar and western hemlock. coniferous stands zone 
are typically and among the most productive in the world (Fujimori 1971). 

Interior Zone 



majority of forest communities in this zone. 

C .. VEGETATIVE CHARACTERIZATION 

Vegetation can be characterized by plant series and plant associations, or plant communities. 
Plant series describe forest vegetation by the dominant or climax tree species that would be 
maintained over time without disturbance, e.g., western hemlock series (Franklin and Dymess 
1973). Plant associations (Hemstrom and Logan 1986) describe the dominant-tree and shnlb 

and/or herb layers that develop on a site over long periods of time, after coming into balance 
with the physical and biological environment of the site. Plant community (USDI 1995) 
describes the current dominant tree, shrub and/or herb layers. 

Climate, geology and soils influence the occurrence of a plant series on a coarse scale. The 
Sitka spruce series dominates the maritime, Coastal Fog Zone and occurs in the wetter 
portions (especially north facing slopes on the west side of the Coast Range) of the Interior 
Zone in the western portion of the assessment area (Map 5). The western hemlock series 
occupies the majority of the landscape, dominating the Interior and Valley Margin Soil/Climate 
Zones. It is associated with the widest range of environments . The noblelPacific silver fir 
series is limited to highest peaks ,of the Coast Range in the Interior SoiVClimate Zone. The 
grand fir series appears to be associated with the Valley Margin Zone and the floor of the 
Willamette \laHey. The noblelPacific sHver fir and the grand fir series are found in small, 
isolated patches within the assessment area and the actual extent of these series is currently 
being studied. 

Plant associations with similar species composition and productivity have been categorized into 
"sub-series environments". The sub-series envirofu"Uents within western 

are described as wet, m()ist� or dry. These are relative terms and are based on 
the moisture gradient in which they are found. In wet environments, soils are moist 
throughout much of the year. Plant the is IUru!ted 
summer months by soil moisture stress. Soil moisture stress may be a limiting factor 
moist environments during the driest parts 



Sitka Spruce! 

Sitka Sprucel 

Sitka Spruce1 

estern Hemlockl 

ouglas-fir-red alder) 2 

estern Hemlock1 
ouglas-fir-red alder) 2 
estern hemlock-Douglas

r-red alder) 
/Western hemlock -Dougias
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Sub-Series Environments, Plant Associations· 

SUB-SERIES 

ENVIRONMENTS 

WET 

MOIST 

DRY 

WET 

MOIST 

PLANT ASSOCIATIONS· 

ISitka spruce/devirs club & 
almonberry 

·Sitka spruce/Oregon oxalis" swordfern, 
foor s huckleberry-red huckleberry 

tSitka spruce/salal, & salmonberry-salal 

lwestern hemlock/devir's club, 
monberry, & salmonberry-vine mapl 

lwestern hemlock/Oregon oxaiis, 
wordfem, vine maplelswordfern, & 
. ne maple-salal 

lwestern hemJock/dwarf Oregon grape, 

I warf Oregon grape-salal, evergreen 
ucldeberry, salal, salmonberry-salal, & 
I rhododendron plant <I':\"'C' ...... r-•. ��lI'n. .... ., 
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1.. Human Impacts 

Human uses of the land have changed vegetation patterns through fire, hmd clearing� logging" 
planting with inappropriate species (or seedlings of the appropriate species from inappropriate 
seed zones) which are not adapted to local site conditions, mineral extraction, agriculture, 
fishing, manufacturing, road building and establishment of residential communities. 
Additionally, human settlement, road building, grazing, fire, farming and timber harvest have 
all dramatically affected fish habitat within the assessment area. Large woody debris has been 
removed from stream channels for harvest, flood control and navigation. Riparian areas have 
been cleared or converted from conifers to alder and brush. Stream channels have been 
constrained by road construction. These activities have increased landslides and erosion, 
increasing the amount of fine sediments carried and stored in streams, rivers and estuaries. 
Recreational activities can have major impacts on water quality, soils, vegetation and wildlife. 
The types of recreational impacts which could adversely affect attainment ofLSR objectives 
are generally related to harassment of wildlife species and changes in vegetation, resulting in 
impacts to wildlife and plant habitats. For example, as hiking, horseback, and off-highway 
vehicle (OHV) use increases or expands into new, relatively undisturbed areas, disturbance 
could discourage use of the area by late-successional wildlife species such as the marbled 
murrelet. These activities could also negatively impact amppjbians and "survey and manage" 
(ROD Table C-3) plant and invertebrate species. 

Roads are an important issue for late-successional habitat because the human use associated 
with them can have negative impacts on attainment of LSR objectives. Impacts range from 
introduction of noxious and invasive plant species to illegal removal of live trees" snags, and 

wood, and dumping of garbage. 

Administrative sites (Le. campgrounds and picnic areas" radio towers 
amount habitat 

locally. However, a number of these administrative sites are"located either in developed areas 

assessment 
the cornJ)()Sltlon 

that are 1'" UT�r,th., 



Wind 

Although wind is a common throughout the assessment area. it is 

especially significant in the Coastal Fog Zone� where yearly winter windstorms are responsible 

for creating small patches of blow down scattered throughout this zone. ·Most patches are less 

than one half acre in size and few exceed ten acres in size. Infrequent severe windstonns cause 
blowdown of large tracts (100 to 1,000 acres) of forest. The most recent severe windstorms 

were the 1962 Columbus Day storm and the Friday the Thirteenth blowdown, November, 

198 1 Efforts to predict the location and size of these events have not been successful in the 

past. Effective guidelines have been developed and are being used to reduce the risk of 

blowdown associated with management activities such as timber harvesting and road building 

(USDA 1953, USDA 1964, Doubek 1982). 

Both physical and biological elements of the landscape affect fire disturbance patterns. 
Physical features such as landform type (relief and drainage, density patterns), soil and geologic 

substrates influence fire behavior patterns. Climatic features, such as precipitation, fog and 
wind patterns, control fire spread and effects on vegetation composition and pattern. The 
distribution of sub-series environments, seral stages, and the arrangement, composition, and 
structure of vegetation all influence the amount and arrangement of fuel, and thus, fire 
behavior patterns. The Tillamook Bum illustrates the effects of topography and fuels on fire 
behavior. The fire generally stopped at the ridgetop between the Nestucca and Tillamook 
River basins due to changes in the vegetation cover which resulted from previous fires in 
Nestucca River and due to the effects of local topography on east wind conditions. 

The long term In area not been systematically documented. 
disturbances Pacific Northwest coastal zones are described as low frequency (more than 200 

between disturbances), high severity regimes (Agee 1993). Ongoing and recently 
completed £.1""-"''''''''''''' 

assessment area, have refined this general description. 
sediment core from (located to 
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each burned acres this 
assessment area. Mt. and some of the areas (aU ofwhic� burned as part of 
the Nestucca reburned 1902 and again in 10 (Teensma, et·al. 1991). Portions of the 
Tillamook Fire area rehurned in 1939, 1945 and 1951 (Munger 1944, Kemp 1967). Since 
these fires occurred, many small scale fires have rehurned portions of the larger fire's area. 
Small scale fires have also burned some mature forest stands . 

Teensma, et at (1991) mapped age class distributions (inferred from various sources) for four 
different years: 1850, 1890, 1920:J and 1940. Several human caused fires between 1850 and 
1940 have changed landscape patterns. The total number of patches in.each age cl8$s almost 
doubled from 1850 to 1940 as a result of small human caused fires and suppression efforts on 
potentially large scale events. Appr(J;cimately half of the entire assessment area (regardless of 
ownership) burned once since 1840. At least ten percent of the entire assessment area 

reburned once or twice between 1840 and 1950. These fires and rehums have had significant 
effects on landscape pattern, and on the composition and structure of vegetation. 

Disturbance Regime Blocks Fire history information suggests there is spatial variability in 
fire effects across the assessment area. An attempt was made to map, at a landscape scale� the 
general geographic distribution offire regimes in the Provincial Assessment.Report (USDA 
1995). The concept that fire regimes are stable temporally and spatially, and can be discreet 

geographic entities are working hypotheses that will be revisited and refined as more 
information becomes available. 

biological environments were to map disturbance regimes 
across the Northern Coast Province. Landform types (USDA 1981) and plant series 
rttC't·.,...,h:... •• JCv,u. were areas to 
frequency, severity, and patterns (Map 6). Relief patterns and climatic influences 

east wind events) were considered 



Disturbance Regime Blocks 

DISTURBANCE 

BLOCK 

COASTAL FOG 

NORTH 
INTERIOR
TILLAMOOK 

NORTH 

INTERIOR· 

HEBO 

CENTRAL 

INTERIO R

LINCOLN 

COUNTY 

LAND

FORM 

Low relief, 

scattered 
headlands 
and 
hummocks 
same area 
as soill 
climate 
zone 

Steep, 
highly 
dissected 
relief 

I hummocky 
relief with 
scattered 
peaks 

low mod 

SUB-SERIES 

ENVIRONMENT 

Wet and moist Sitka 
spruce environments 
dominate area. 

Western hemlock moist 
and dry environments 
dominate the area, with 
wet and moist Sitka 
spruce environments 
represented in western 
part of the block and in 
local fog pockets and 
river bottoms. 

AU western hemlock 
environments present, 
with the moist 
environment 
dominating .. 

Moist environments of 
the western hemlock 
series with 
wet and 
environments 
rep'feS4:n�::d as well. 

DISTURBANCE 
REGIME 

DESCRIPTION! 

Wind dominant process: 
operates at two scales -
(1 high to mod. frequency 
storms, small to medium 
size. and high severity. 
(2 low frequency storms 
occur at large to giant size 
with high severity. 
Fire is uncommon; low 
frequency � large to giant 
size. and high severity. 
American Indians and 
European settlers have 
influenced fire ttem. 
Low frequency, high 
severity. large to giant 
size fire regime. 
European settlement may 
have affected fire patterns. 

Low frequency, mod. to 
hlghseverity.m�umto 
large fire regime. Ameri· 
can Indian and European 
settlement activities have 
severely affected fire and 
ve etation ttems. 
Fire occurs at low 
frequency. variable 

and medium to 

"'Si;u 

LANDSCAPE 

PATTERN 

Heterogeneous mix of 
patch sizes and seral 
stages; earlier semi 
patches most frequently 
small to medi� 
resulting from small scale 
wind events� large and 
giant patches created 
infrequently and . move 
from early to late-seral 
conditions. 

Large to giant patches 
moving from early 
through to late condition. 

Medium to 
with variable remnant 
tree retention. Alder 
plays a major role in 
successional development 
from early through late
seral conditions. 

Medium to giant sized 
patches� with high 

trees within that move 
from to late-sera! 
conditions. 

Variable 

Small <100 
Medium 100 - 1,000 

1.000 
>10.000 



Landslides� earthquakes, and floods are integral to the development 
streams this assessment area. earth fonning processes 
valleys over a long period of time . 

Large earthflows are common in the upland areas and most abundant in the fine grained rock 
types of the Nestucca and Yamhill formations. These large landslides may have covered 
tho�sands of acres. The resultant surrounding topography is lower relief and hummocky. 

Springs are common and drainage patterns in the hummocky topography follow an irregular 
pattern. Recent studies have shovY'1l that the North Oregon Coast has experienced strong 
earthquakes in the past (Minor and Grant 1996) and is vulnerable to earthquakes, and tsunami 
flooding from off-shore earthquakes; an earthquake of magnitude eight to nine on the Richter 
scale has been predicted from studying historic earthquakes (priest 1995). Such an earthquake 
could act as a trigger for these large earthflows, especially if the ground is saturated at the 
time. 

Debris torrents commonly originate from headwalls in the incised drainage patterns on harder 
bedrock like the Siletz and Tillamook volcanics . They are confined to stream channels. Alder 
dominates those areas which are disturbed on a regular basis. .Human activities such as logging 
and road construction, have destabilized steep slopes throughout the assessment area, 
increasing the occurrence of debris slides and torrents. Instead of a single short period of 
intense land sliding, which would have normally occurred following large scale fires, repeated 
sliding resulted from moderately severe storms. The number of large trees available to fall into 
stream channels has been greatly reduced (even eliminated in some areas) making the stream 
network less efficient at trapping and holding sediment. Aithough no systematic studies of this 
effect have been conducted across the landscape, these activities are thought to have cn�m��ea 
channel shape and function. Streams lack the quality fish habitat in and complex side 
channels produced by logjams. Ai; a result, during flood events, fish lack calm water holding 
areas the . lower channels or out to sea where they may not be able to 
SUrvIve. 



.. L"" ... ''''' ...... and diseases discussed commonly at endemic levels throughout 
assessment area. Insect and/or disease caused tree mortality in small pockets scattered 

across the landscape can significa..rttly improve habitat diversity for many vertebrate and 
invertebrate species which depend upon snags and down wood. Conversely, epidemic 
outbreaks over large areas can severely damage high value late-successional habitat, recreation 
sites, and plantations and young timber stands (a significant concern of local landowners 

adjacent to federally managed lands) . 

Insects 

Because large blocks of old growth ( 10,000 to 1 00,00 acres in size) no longer exist in the 
Coast Range Province, knowledge regarding . landscape scale disturbances resulting from insect 
outbreaks is limited . As the amount of late-seral forest increases, several species of insects 
have the potential for killing large numbers of trees over areas 1 00 acres or more in size. 
Increased numbers of dead or dying trees (either snags or down logs, resulting from 
disturbances) will favor several species of bark beetles (Dendroctonus spp. ). Multi-layered 
western hemlock canopies increase the chance of western hemlock looper (Lambdina 
jiscellaria Jugubrosa) outbreaks. However" old-growth stands are also better able to 
withstand insect attacks� having relatively larger and more diverse populations of insect 
predators a..nd more diverse tree species rni.xes. 

Several types of insects which defoliate or kill trees are common in the assessment area" but the 
insect which seems to be most commonly with individual tree mortality or small 
pockets of dead trees is the Douglas-fir beetle (Dendroctonus pseudotsugae). The spruce 
beetle (Dendroctonus nifipennis) is also common" especially in the Coastal Fog but tree 
mortality by this bark beetle rare over past ten 
outbreaks the spruce beetle usually outruns natural controls until most of the mature spruce is 

""au..,,,,,,,, tree declined 
throughout this assessment area as a result of land managers promptly removing pockets of 
blowdown. 

assessment area. 



more 
suc:ce�)SI\i'eIV fewer trees each year (Hostetler and Ross 

n'3"' o.rn of Douglas-fir is predictable. When number of 
infested trees and! or fresh down logs reaches or exceeds three trees larger than 1 2 inches in 
diameter per acre, it is likely that one standing, live Douglas-fir will be killed during the 
following spring for every two trees which were infested during the first year. For every four 
trees infested and killed during the second year, it is likely that one tree will be infested and 
killed in the third year; and for every 25 trees infested and killed in the third year, one tree will 
be successfully attacked and killed in the spring of the fourth year. The actual impacts will 
vary due to climate, general tree and stand vigor, etc. (Hostetler and Ross t 996). 

This pattern of Douglas-fir beetle outbreaks has been identified based on relatively small 
pockets of blowdown or standing tree mortality, so caution is being exercised in applying this 
experience to larger areas and numbers of recently dead trees. Since much of the assessment 
area is deficient in snags and down wood, projects to create large numbers of snags and down 
wood have been proposed. Guidelines have been developed and are being implemented to 
limit risk of bark beetle outbreaks during these projects. They will be closely monitored to 
further refine these guidelines, if necessary. 

Since 1990, the number of patches of dead/dying trees on federally managed lands in the 
assessment area has been increasing as windthrow and resulting tree mortality is being retained 
to increase snag and down woody debris levels. Concerned with the increases being reported 
by field crews, the BLM's Tillamook Resource Area used aerial photographs taken in 1993 to 
examine 3 1 8  randomly selected, quarter section sized samples in thirteen sub-watersheds the 
upper portions of the Nestucca River Basin. This analysis identified an average of 2.6 patches 
of dead trees per square mile, with a median patch size of eight dead trees per patch and a 

of two to I dead trees per patch . Field investigations of several patches revealed that 
bark beetles were generally attacking and killing trees in and adjacent to root disease centers. 
It is quite likely were to trees 
more overcome In addition, sqme apparently healthy trees along the edge of the 
root disease infection center were attacked and Survey information regarding patches 

dead trees to was not available. 
from 1 985 through identified 

'''.",''I�U'IA"a sub-watershed, with an '!:lI'¥;r"',"'''''l1r4 

trees 
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weirif roots of trees to after the trees have 
cut or killed (Hadfield, et 1 986). Infected stumps and roots are the inoculum sources 

for initiation of disease in the next stand of susceptible species established on the site (Tkacz 
and Hansen 1 982; and Lawson, et at 1 983) .  Susceptible trees become infected as their roots 
contact inoculum in the soil (Thies 1984 and Hadfield, et al. 1 986). This allows the disease to 
continue into the subsequent stand. On infested sites regenerated with susceptible species, 
substantial root contact with buried inoculum from the previous stand does not often occur for 

ten to fifteen years (Hadfield, et aI. 1 986) . At this time, mortality in the new stand becomes 
apparent. When the stand is fifteen to twenty years oid, the infection may begin to spread from 
the initial infection source . Disease centers are · believed to expand radially at the rate o� about 

one foot per year (Nelson and Hartman 1975). Field surveys conducted by Walt Kastner and 
Don Goheen (1994) in 25 to 45 year old stands in the Nestucca River Basin and the Scappoose 
block (in the vicinity of LSR R027 1, northeast of the assessment area) indicate that 
approximately five to eleven percent of the area within Douglas-fir stands is infested with this 
disease, and Douglas-fir basal area in disease centers is less than half of that in healthy portions 
of the stand. 

P. weirii has a major influence on the character of many Douglas-fir stands in the assessment 
area. Tree mortality creates snags and openings in the canopy. Shrubs, hardwoods, or shade 
tolerant, disease resistant conifer species quickly occupy these various sized gaps (Thies and 
Sturrock 1995). In addition, infection predisposes trees to windthrow. Live infected trees are 
susceptible to attack and killing by bark beetles . Therefore, this disease can be a major source 
of coarse woody debris . Disease centers from than one acre to several acres 
(Trues 1 984). 

human the dominant disturbance agents on the landscape, 

distribution and spread of the fungus was probably influenced · strongly by fire history and 
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favoring susceptible or non-host SPt�CU�S atsea�.e centers reduce 
disease and increases stand diversity. 

Swiss needle cast Swiss needle cast has been a source of increasing concern over the last ten 
years in stands of Douglas-fir in the Coastal Fog Zone . The following information on Swiss 
needle cast is provided by Oregon Department of Forestry (ODF 1996). The disease is caused 
by the native fungus, Phaeocryptopus gaeumannii, and only affects Douglas-fir trees. Wind
borne spores infect newly produced needles in spring. Symptoms include chlorosis, premature 

loss of needles, reduced height and diameter growth, and occasional mortality. Diseased trees 
commonly retain little more than current year needles . Affected stands typically have very 

dense sluub layers because of increased light corning through the rather sparse overstory 
canopy. There seems to be a considerable amount of variation in the severity of symptoms 
exhibited by individual Douglas-fir trees in a given stand, suggesting a genetic tolerance exists 
within the species. Symptoms are most obvious in late winter until bud break in spring. Also, 
the disease appears to be more severe on southerly exposures. Although the disease is most 
apparent in ten to twenty year old Douglas-fir plantations, mature stands are affected as well. 

An aerial survey of Oregon coastal forests conducted by the Oregon Department of Forestry in 
April 1 996 revealed that most of the obviously symptomatic stands covered approximately 
1 30,000 acres within fifteen miles of the coast. However, a few occurrences of the disease 
were noted further inland. 

Until recently, the disease was mainly a problem where Douglas-fir was planted outside of its 
natural range. The disease was apparently first discovered Switzerland in the early 1 900's. 
Subsequently, the disease has been reported from other European countries (Boyce 1 940, 

), (Hood Kershaw eastern (Boyce 
1 940)� and Christmas tree plantations in the Lake states (Morton and Patton 1 970). 
needle cast was found on Douglas-fir in the western United and _UJIM,.I."l", 

I no was r,::t>T\nrt AI"I 

There is considerable speculation as to why the disease has recently become so damaging 
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which are predominately 

Annosus root disease Annosus root disease, caused by Heterobasidion annosum, is common 
at endemic levels in many Coast Range stands. It may become a concern when managing 
stands of western hemlock in the assessment area through repeated entries over long periods. 
The disease can cause substantial butt decay in western hemlock that is over 1 50 years old, as 
well as mortality resulting from stem breakage (Buckland, et aI. 1 949 and Foster, et aI. 1 954). 
Spores of the fungus colonize freshly exposed wood on stump surtaces and stem wounds� the 
disease spreads to adjacent healthy trees most commonly by root contacts (Hadfield, et aI. 
1 986). Although the rate of disease infection was nearly twice as high in commercially thinned 

40 to 1 20 year old western hemlock st8.l,ds in western Oregon and Washington compared to 
unthinned stands, losses due to decay were very low (Goheen, et aI. 1980). Minimizing 
wounding during thinning operations in western hemlock stands and retention of other species 
to produce a mixed species stand have been successful in reducing losses from this disease 

(Hadfield, et aL 1 986). 

Armillaria root disease Armillaria root disease occurs throughout the assessment area. It 
can be a primary killer of healthy trees, a secondary pathogen attacking stressed trees, and a 
saprophytic decay fungus of dead trees (Wargo and Shaw 1985). The causal fungus is 
Armillaria obscura (Hadfield, et al I986). Mortality is the most serious form of damage 
(Morrison 1 98 1 ) . Armillaria root disease can also cause butt rot and reduced growth 
(Hadfield, et al. 1 986 and Morrison 1 98 1 ). All conifers Oregon and Washington can be 
affected this disease, but west of the Cascades, it is usually associated with conditions that 
stress trees (Hadfield" et ai. 1 986). Mortality in Douglas-fir plantations occurs most frequently 
when the trees are between 1 0  and years old. Bark beetle au;ac��s 
infected trees. 

they to to 
In mature stands in the assessment area, most infection centers 8!e 

Bla 
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level in the assessment area, however, is relatively low at the 
present time. West of the Cascades and into British Columbia., occurs essentially 
over the entire range of Douglas-fir, with the most frequent and widespread infections 
occurring in southwest Oregon. Increasing disease occurrence may be related to increased 
levels of stand disturbance (Cobb 1988). 

This root disease is  unusual because it appears to cause the only true wilt disease of conifers 
(Cobb 1 988). Hyphae of L. wageneri block the tr�cheids of host trees (Hadfield, et aI. 1 986). 
Mortality can occur within a few months after infection in seedlings and saplings (Cobb 1 988). 
Large trees may die witllin 2 years aH:er infection, but some may live for 10 years or longer . 

Most infections in Douglas-fir stands occur when the trees are I S  to 25 years old, with trees 
over 30 years old apparently developing a degree of resistance (Hadfield, et at. 1 986) . Disease 
centers generally contain dead, symptomatic, and unaffected trees. Most disease centers are 
less than 0. 1 acre, but can be as large as 1 0  acres. 

Long distance disease spread occurs as a result of insect vectors (Hadfield, et at 1 986; and 
Hunt and Morrison 1980). Two root-feeding weevils (Pissodesjasciatus and Sleremnius 
carinatus) and a root feeding bark beetle (Hy/astes nigrinus) are known insect vectors of 
black-stain root disease in Douglas-fir (Hansen, et at 1 988 and Harrington 1 988). Stress 
appears to be an important factor predisposing Douglas-fir trees to infection via insect vectors. 
These insects feed and breed in the roots of low vigor trees (Hadfield, et aI. 1 986).  Once the 
disease has been introduced into a stand by the insect vectors, it spreads to susceptible host 

regardless of vigor, via root grafts and contacts or  by growing a short distance r nr,,... • •  ,,.,,n 

the soil .  The disease has been known to spread at the rate of nearly five feet per year. 

from et ( t trees 
thinnings, interplanting with non-host trees, and avoiding site disturbance and tree injury. In 
stands of host thinning between June 1 and September 1 been successful in 

a .. n��-�. � .. . root rus�se, 

VEGETATIVE PATTERNS REFERENCE AND CURRENT 
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Seral-stage distribution was only available for two in time. A mid 1900's  seral-stage 
map (Map 7) covering about 60 percent of the assessment area was derived from a series 
county-wide vegetation coverages (described in Appendix A) completed between 1 940 and 
1 956. Although some industrial forest practices were in effect prior to the 1 940s, this seral
stage map provides the best information available on the composition of post fire, pre-intensive 
forest management vegetation patterns. Since logging had been occurring on private lands for 
more than fifty years and intensive logging on federal lands was just beginning, we are not 

setting the mid 1900' s time period as our desired future condition. Instead, we are using it 
conjunction with what we know about disturbance regimes to compare against current 

vegetation pattern. The scale of the maps developed by T eensma, et al.  ( 1 99 1 ), was too coarse 
to be useful for this exercise. 

The current vegetation seral-stage condition (Map 8) offederaI lands, including adjacent non
federal lands, were developed by combining BLM and Forest Service vegetation layers. 
Oregon Department of Forestry provided seral-stage condition data for State lands within the 
assessment area. For lands not covered by these three datasets, 1 988 data from the Coastal 
Landscape Analysis and Modeling Study (CLAMS) vegetation coverage was used. Appendix 
A defines each seral stage, as used in this assessment, and describes the process used to 
delineate seral stages on the maps. 

By comparing the mid 1 900's and current seral-stage conditions, we can identify some of the 
effects of past forest practices on vegetation pattern. Because mapping standards between the 
mid 1 900) s coverage and the current vegetation are different, care must be taken 
interpreting exact vegetation distribution changes. Additionally, since a mid 1 900) s coverage 
was not available for the assessment area, made across the areas 
common to both The general this analysis of late-
seral vegetation patterns across the landscape: 

the current condition than they were in the mid 

assessment area. 



UJ;:..A 1 A'-'I'U.UI.IVU across assessment area. 
recent .... r.n" ". .... ,... documented at a 

and at the watershed the Nestucca Watershed Analysis (USDA and USDl 

In the mid 1 900s, the LSR R0807 (Map 2) . landscape pattern was largely that of a mid to late
seral-stage forest, with approximately 43 percent of the LSR acres in the late-seral stage, and 
34 percent in mid-seral stage. The vegetation pattern was the direct result of the Nestucca fire 
and scattered numerous settlement burns that occurred throughout the area beginning in the 
mid 1 8008 (Teensma., et a1 . 1 99 1 ) . Late-seral-stage forest occupies about as much area under 
current conditions (39 percent), but the area occupied by mid-seral-stage forest has been 
reduced to about eleven percent. Pioneer through early-seral conditions (including the pure 
hardwood patches) have increased, accounting for 50 percent of the current area oftrus LSR 
(Table 4). 

The mid 1 900' s  vegetation pattern in LSR R0269 (Map 2) was dominated by late-seral-stage 
forest, occupying 66 percent of the landscape area. Very little of the LSR was in pioneer 
through early-seral stages. Current landscape patterns reflect a more variable condition, with 
significant representation of the pioneer through early-seral stages, and an 84 percent reduction 
in mid-seral-stage forest (Table 4). Additionally, most of the current late-seral-stage forest is 
between 1 1 0 and 120 years old, and lacking in some late-successional characteristics. Survey 
notes from the mid 1 900s and photographs from that era indicate that the late-seral stands 
were much older and that down logs, snags, and big trees mixed with smaller trees (some of 
the characteristics that we associate with old growth) were abundant 

The change from a late-seral-stage dominated forest to a predominately early-seral-stage forest 
is most evident in LSR R0270 (Map Ninety-two (92) percent of this LSR was dominated 
by late-seral-stage forest in the mid 1 900s. Now 70 percent of it is in pioneer to early-seral-



R08072 R0269 R0270 AMA3 

Percent of Area 
Pioneer 1 1  1 1  0 8 
(0 to 1 0  years) 
Very Early 14  14  1 5  1 3  
( 1 1 to 24 years) 
Early 1 7 1 2  53 29 
(25 to 49 years) 
Mid 1 1  5 1 2 1  
(50 to 79 years) 
Late 39 55 29 1 4  
(80 + years) 
Pure Hardwood 8 3 2 1 5  

1 .  See Appendix A for sera! stage definitions. 
2. LSR R0807 was originally mapped as L0269 in the Northwest Forest Plan (USDA & USDI 1 994b) and in 

the Provincial Assessment Report (USDA 1 995) 
3. This AMA is mapped as A0907 in most coverages associated with the Northwest Forest Plan (USDA & 

USDI 1994b). For the purposes of tt'lis table, this column excludes the LSR lands within the AMA 




