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Many resource management controversies indicate

disagreement about the possible intended and unintended effects

of management actions on ecosystems. Researchers have

documented a variety of negative effects on specific ecosystems, e.

g. the degradation of salmonid habitat due to mass wasting

(Hagans et al. 1986). While the effects of some management

actions are reversible, others change systems capacities and are

therefore irreversible, e.g. the poisoning of Kesterson Wildlife

Refuge with selenium due to agricultural practices (Schuler 1987).

The difference between reversible and irreversible management

effects is often a matter of scale. Management actions that are out

of concordance with the properties of a system have the potential

to irreversibly change a system if applied over large spatial and

temporal scales. Using the method of contextual watershed

classification (Warren 1 979) the concordance of forest
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management with the properties of the Yaquina drainage (an

Oregon coastal watershed of 220 sq. mi. size) and its

environmental class (the North-central Coast Range) are

evaluated.

For this purpose, the watershed and its environment are

classified according to five components: climate, substrate, biota,

water, and culture. Properties are selected that are rather

invariant and general, and therefore reflect the potential

capacities of system and environment. The climatic, geologic,

geomorphic, and hydrologic characteristics are compared to

trophic relationships and life history traits of selected tree species

in an attempt to understand the biophysical relationships in the

forest environment that dominates the watershed. It is found

that commonly applied harvest regimes are out of concordance

with the biophysical environment and thus have the potential to

lead to resource loss. Alternative management practices that

would be more concordant with resource properties are proposed.

The influence of dominant world views (namely mechanism,

realism, rationalism, individualism, utilitarianism, and elitism) on

the forest planning process and on the opinions of community

leaders is evaluated. It is found that forest management

practices, although they are out of concordance with the

biophysical environment, are in concordance with the larger

cultural environment and the perceptions and opinions of local

community leaders. Hence, adopting new practices that are more

concordant with the biophysical environment will be difficult.



The major hindrance is located in the economic sphere. Concerns

relating to the economical sphere are discussed and a probable

route to more concordant resource use is proposed.
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Reasoning should not form a chain which is no stronger than its

weakest link, but a cable whose fibers may be ever so slender,

provided they are sufficiently numerous and intimately

connected.

(Charles Sanders Peirce)
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CONTEXTUAL SYSTEMS DESCRIPTION OF AN OREGON COASTAL

WATERSHED

INTRODUCT ION

More and more controversies centering around specific

resource management actions indicate serious problems. Some

examples from the Pacific Northwest are the herbicide spraying

controversy, the clear-cutting controversy, and the wild fish

controversy. Those that challenge management practices have

found support for their concerns in the scientific literature: e.g. it

is now widely accepted that erosion caused by clear-cutting and

road construction increases the sediment load of streams and can

destroy salmonid habitat (Lyons and Betscha 1983, Grant 1986,

Hagans et al. 1986). Many management actions have been found

to be inefficient and ineffective, but most alarmingly, they can

also be counterproductive. For instance, habitat improvement a

money and humanpower intensive program intended to mitigate

the negative effects of forest management practice on fish habitat

has been shown not only to have a failure rate of up to 80% in

Washington and Oregon streams, but also to worsen conditions in

some places (Frissell and Nawa 1986).

These and other cases of management failure indicate that

management actions are not always in concordance with the

system to which they are applied. Harmful effects of such

discordant management practices are not always readily
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observable, and more importantly, such effects may surface only

after some lag-time. For example, in northwestern California root

strength in a 25 year old clear-cut was only 40% of that of the

adjacent uncut area (Ziemer 1981). Root strength is a major

contributor to slope stability on potentially unstable slopes.

Reduced root strength makes such slopes highly susceptible to

failure if an intense rain storm should occur. The longer the

period of susceptibility, the higher is the probability of slope

failure.

Furthermore, untreated parts of the system can be affected : e.g.

slides can reach stream sections downstream from clear-cut sites.

Management actions can be distinguished according to the

extent of their influence on systems. Reversible management

actions do not fundamentally change a systems capacities. All

concordant management actions are reversible. However, some

discordant actions are also reversible. Given time, a system that

experienced discordant but reversible management practices is

able to recuperate, to "heal the wounds caused by management

practices. This does not imply that the system is unaltered. For

example, habitat conditions are prone to improve in Oregon

coastal streams if land use practices cease or become concordant.

Yet, landslides and debris flows that were caused by past logging

will influence shape and development of the landscape for many

years.

Irreversible management actions alter systems so that their

fundamental capacities are changed. A good example of this is the
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Kesterson Wildlife refuge in the the San Joaquin valley, California.

Water of this wetland contains toxic amounts of selenium. Water

reached the wetland after it was used to wash out salt residue of

agriculturally used soils. During this process it also accumulated

selenium. Increasing salt residue in soils is a recurrent problem

in the San Joaquin valley and is caused by the irrigation and

farming practices in this area (Schuler 1987).

The difference between reversible and irreversible

management actions is not absolute and is often a matter of scale

(Amoros et al. 1987). The sensitivity of this scale is determined

by system capacities. For example, the effect of canopy clearing on

stream temperature is more pronounced and more critical to

anadromous salmonids in the Southern Coast Range of Oregon than

in its central or northern parts.

This short review of some common management practices

suggests that management actions may often be discordant with

the systems to which they are applied. The reasons for this are

many. Although ignorance plays some role in the development

and application of discordant management practices, it cannot

account for all of them. For instance, the proposed plan for the

Siuslaw National Forest does not exclude all unstable slopes from

harvest. Rather a probable 50% failure rate is accepted (USDA

1986). Discordant management practices originate from specific

assumptions: (a) natural systems can be manipulated at will; (b)

management is the application of the most cost-efficient

technology; (c) management problems are best dealt with by
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technological innovation (Miller 1985). Consequently, many

practices are applied indiscriminately in qualitatively different

systems (e.g. the use of structures for habitat improvement in

salmonid streams), and economics is often the overall driving

force (e.g. the use of economic models like FORPLAN in forest

planning, e.g. USDA 1986).

The scope and severity of management problems and

resource controversies indicate fundamental shortcomings in the

basic assumptions of resource science and management. To

rectify this situation requires an understanding of the problems

inherent in the assumptions of this type of management,

application of different ways of understanding systems, and

demonstration that another way of thinking can be used in

reconstructing management planning and practices. This was the

purpose of the present research project.

In this thesis, a contextual description of the Yaquina

watershed, a coastal drainage basin in Oregon, reveals that many

current forest practices are discordant with biophysical properties

of the watershed and if continued may lead to even more

disastrous changes in the capacities of the watershed. Specific

changes in forest practices and planning that could bring culture

and natural environment back into concordance will be proposed.

Then, in view of the cultural dimension of these proposed changes,

the constraints on, and possibilities for, the occurrence of these

changes will be evaluated.
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CONCEPTUAL FOUNDATION OF THIS WATERSHED STUDY

Resource science and management operate commonly in a

mechanistic-Platonic world view (Warren and Liss 1983). In this

view, resource systems are seen as being similar to a complex

machine (Pepper 1942). Understanding such a system is a

problem of properly identifying system parts and their functions.

Knowledge can be gained only through several steps of objective

disinterested dissection, analysis, and experimentation. Once a

system is properly understood, science and technology will enable

society to control resources smoothly and efficiently. Resource

problems are thought to be mainly due to ignorance.

Since the advent of quantum physics, evidence has been

accumulating that mechanism-Platonism is just one way of

perceiving and investigating reality, and that the fundamental

assumptions of this world view are not universal. Hansons work

on perception (1958), Haber mass work on knowledge-constituting

interests (1971), and much other work has shown that

observational data are influenced by the methods used. Further,

the very methods used are an outcome of the theories, conceptual

frameworks, world views, and models held by the investigators

who designed the experiments (Fig. 1).

From this critical perspective, the mechanistic-Platonic

approach of science is a limited way of trying to understand

systems. Its limitations are situated in the difficulty of dealing
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FIGURE 1. ELEMENTS INVOLVED IN THE CREATION OF METHODS
AND RESULTS
(Modified after Warren, pers. corn.)

appropriately with experiences of change, system wholeness, and

system-environment interaction. These limitations are the direct

consequence of key assumptions of mechanism, namely, that the

parts of a system react only superficially, do not change

qualitatively during interaction, and that a system acts

independently from its environment.

To deal appropriately with experiences of resource system

wholeness, system-environment interaction, and system change, a

different world view is needed. The view used in this research is

contextualism, as developed by Whitehead (1929) and others. In
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this view, knowledge is always relational. Science is the search

for statements that are general, rather invariant, and thus

universal, and which should be internally consistent and

externally adequate (Warren and Liss 1983). Knowledge can be

thought of as being symbolized, partially articulated, and placed in

perspective by a hierarchy of general statements (Fig. 2). A world

view is the most general way of thinking about the world,

followed by conceptual framework, theory, etc.

World views, conceptual frameworks, theories etc. are all

necessary parts of any investigation. It would be helpful if they

were stated at the beginning of every research report. Then the

reader can clearly evaluate the results and conclusions of the

investigation. Consequently, a brief characterization of the world

view, conceptual framework, and theories that were used in this

research will be given.

Contextualjstjc World View And Conceotual Framework

Contextualism may be best understood through the

metaphor of an event (Pepper 1942). An event has an

initiationand a satisfaction and develops during its path from

initiation to satisfaction. Its development depends on its

environment, which also changes constantly. Therefore, it cannot

be separated from its environment without distortion. The

components of an event, called strands, interact and make up that

particular events quality. However, the interaction of strands is
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fundamentally different from the interactions of parts in a

machine: (a) strands change qualitatively during the interaction

and (b) the event can never be recreated from a recombination of

its strands. Something is unretrievably lost even in conceptual

separation of strands.

Warren et al. (1979) developed a contextualistic conceptual

framework for organismic systems. (The axioms of this framework

can be found in Appendix I.) In this conceptual framework, the

development of an organismic system depends on its

environment. Consequently, organismic systems develop

differently in different environments. During this development

they exhibit different behaviors or performances. To be able to

exhibit these different performances, an organismic system must

have the capacity to do so. Hence, in different environments

different capacities will be realized. We can therefore distinguish

between two types of capacity: (a) potential capacity, a

theoretical term describing all the capacities a particular system

could have in all possible environments, and (b) realized capacity,

the capacity of a system at a particular point during its

development (Fig. 3).

The notions of interpenetration, incorporation, and

concordance together describe how a system is organized, that is,

how its different subsystems interrelate. The environment

determines which capacities will be realized, and vice versa the

system influences how the environment will develop: there is

system-environment co-determination. When a system develops
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along its co-determined developmental path, system and

environment develop together, that is they are in concordance. No

clear boundaries can be drawn around any system or subsystem.

System and environment interpenetrate. The wholeness of a

system is expressed by the term system incorporation. This

means that a system integrates its subsystems and their

environments to some degree in such a way as to form a

harmonious and consistent whole. A system incorporates the

capacities and environments as well as the performances of its

subsystems.

Watershed Classification

According to this conceptual framework, organismic systems

and their environments interpenetrate. Yet, any classification

requires delineation, that is the assignment of boundaries.

Natural-cultural systems, a subset of organismic systems, can be

delineated as watershed systems (Warren 1979). However, such a

boundary assignment concretizes the notion of system and

environment and makes it thusly more technical and rigid.

Natural-cultural systems become synonymous with the

watershed, while their environments become synonymous with

the surrounding watershed systems. Hence there is a

geographical hierarchy of watershed systems and their

environments. On the next lower level of resolution, the
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FIGURE 4. GEOGRAPHIC HIERARCHY OF NATURAL-CULTURAL
SYSTEMS DELINEATED AS WATERSHEDS
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W = water (Modified from Warren and

FIGURE 5. COMPOSITIONAL HIERARCHY OF WATERSHED SYSTEMS
A. The components of a watershed system
B. The watershed system embedded in its environment.
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watershed system of the higher level becomes the environment of

the watershed system of the next lower level (Fig. 4).

Watershed systems also exhibit a compositional hierarchy

(Fig.5). The components of a natural-cultural system are

substrate, climate, water, biota, and culture. These components

interpenetrate and incorporate each other to some extent and

develop in concordance.

Natural-cultural systems can be classified according to the

potential capacities of their environments and according to the

potential capacities of their components. Yet, potential capacity is

a theoretical term and, therefore, cannot be determined directly

or completely. However, by identifying those performances of a

system that are most invariant, most general, and most

determining, we can assign proxies for potential capacities. These

proxies can be used to classify systems and their environments,

independently of short-lived performances. Consequently, such a

classification does not have to be revised every few years, but

rather can be used as a basis for long-range planning.

Theoretical Basis for Corn nonent Classification

To identify proxies for potential capacities, more specific

theories about the components of natural-cultural systems were

needed. First, each component was delineated into different

spheres of influence. A sphere of influence is a structurally

delineated domain of interest, experience, and action (Warren,
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pers. comm.). A sphere might entail both systemic and non-

systemic aspects. Although spheres are bound by some structural

criterion, they interpenetrate, that is the boundary assignment is

to some degree artificial. Spheres are ordering devices that are

used to guide the development of theories about more specific

domains.

According to the axioms of the conceptual framework

(Appendix I) potential capacity resides in organization and

environment of a system. Therefore, specific aspects of system

organization indicate appropriate proxies for potential capacities.

Water

Unbound water occurs in the atmosphere, in oceans, on land

surfaces and in the substrate. Atmospheric water is part of

climate. Ordered according to their mode of occurrence, two

spheres of water were delineated: the spheres of subsurface and

surface water systems. Technically speaking the oceans belong

into the sphere of surface water. However, their dominant mode

of influence on watershed development is through their position

in the hydrologic cycle and their influence on climate. Hence, they

are considered as part of climate. Subsurface water systems

comprise water that is usually found in the zone of aeration (soil

water, vadose water) and water that is found in the zone of

saturation (groundwater). Surface water systems contain
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overland flow, stream systems, and lake systems. In this thesis,

only a theory of surface water systems was developed.

In the past, two different views have been prominent in

attempts to understand stream systems and their behaviors.

Davis' cycle of erosion (1909) entailed concepts such as youth,

maturity, and old age and was found to be too closely tied to an

organismic view of river systems. Not all rivers are thought to

develop according to this scheme (Tricart and Cailleux 1972).

Gilbert's (1877) and more recently Hack's (1957) notion of the

dynamic equilibrium is a static view of stream systems and

cannot explain the long-term changes of river systems (Schumm

and Lichty 1965).

Leopold and Langbein (1962) used the concept of entropy, and

Leopold and Maddock (1953) used the notion of the quasi-

equilibrium for other geomorphic processes, but were challenged

by Coates and Vitek (1978). A contextualistic theory of stream

systems retains Davis' notion of change, but without rigid concepts

of youth, maturity, and old age. It also takes into account the

criticisms of Gilbert and Hack but without incorporating the notion

of an equilibrium. This is achieved by the notions of

development, co-determination, and concordance. For example, a

river system that experiences uplift, but is able to "balance" the

uplift with increased downcutting, becomes an entrenched river.

Such a river is in concordance with its environment. Concordance

is a better notion than equilibrium, because it does not exclude

the possibility of qualitative change, as does the notion of
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equilibrium. Further, development does not entail any orderly

procedure from youth to old age. Development is the change a

system experiences from initiation to satisfaction. A new system

is initiated when concordance is lost. In the example of the

uplifted river, concordance is lost when uplift is greater than

downcutting and the river system is split into pieces. Satisfaction

is reached when the tendencies at initiation have been fullfilled.

A river system whose development can be described by using

Davis cycle of erosion reaches satisfaction in old age. Lastly, the

notion of co-determination takes into consideration the criticisms

of climatic geomorphologists, like Tricart and Cailleux (1972). Yet,

it goes beyond them in considering a wider array of

environmental influences (e.g. biota and culture) on landscape and

stream system development.

The potential capacity of a surface water system, thusly,

resides in its environment or terrain. The terrain determines such

things as gradient, knickpoints, precipitation inputs, sediment

load, water temperature due to shading by trees, dams on stream

systems, and external or internal drainage. It describes how the

environment influences surface water system development and

vice versa. Flow communication organization entails recharge

patterns, water losses to subsurface flow, springs, tributaries, and

hydrologic regime. This term describes how the different

subsystems of a surface water system interact. Both terms

together can be used to describe the performances of any

particular surface water system.
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Substrate

Traditionally geologists have split their discipline into

lithology and structural geology. The study of the shape of the

earth was left to geomorphology, while agriculture fostered the

development of soil

science. These delineations arose for historic reasons and a

separation of substrate into spheres along these lines was found to

be not very helpful. There is much evidence that the form of a

piece of earth crust, that is geomorphology, is partially

determined by lithology and structure (e.g. Chorley et al. 1984).

However, there are far-reaching differences between consolidated

and unconsolidated materials in their reaction to geologic, biologic,

climatic, and cultural forces. Further, there are differences in

position, the crust often forming the basis on which surficial

deposits rest. Therefore, the spheres of substrate were delineated

as lithological systems and surficial deposits.

Surficial deposits are mainly unconsolidated or barely

consolidated layers on top of consolidated earth crust. They can be

sand dunes, scree slopes, or soils. Parent material determines to

some extent the qualities of surficial deposits. Therefore, some of

the potential capacity of a surficial deposit resides in its parent

material. The organization of surficial deposits has two aspects. A

surficial system is organized according to its position. This term

entails not only topography but also climatic, biological,

hydrological, and cultural influences. The second aspect of
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organization is particle movement and interaction. It provides an

understanding of the physical and chemical processes going on in

the soil mantle, for example.

A lithological system, a piece of consolidated earth material,

can have any size from a plate to a piece of rock or mineral. The

types of materials that make up a lithological system co-

determine together with the environment its performances. For

example, limestones are very erodible in a humid environment,

while they are very persistent in an arid environment. Rock salt

when under pressure flows instead of breaking. Consequently,

part of the potential capacity of a lithological system is

situated in its material pool.

Lithological systems can be understood as having force field

organization. The diversity of the force field, that is the kind,

extent, duration pattern, and activity areas, fundamentally

influence the form and the development of any lithological

system. Gravity and pressure, for instance, determine

consolidation, flow, fracture, dissolution, and weathering. The

scale of the force field depends upon the system under

investigation. It can range from plate tectonics to pressure

solution. Forces are expressed differently depending on the

material that they are working on.
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Climate

As indicated, the oceans and the atmosphere compose the

two spheres of climate. The importance of the oceans on many

climatic features has recently received more attention, yet no

clear understanding of the intricacies of the ocean-atmosphere

interactions has been gained (Bradley et al. 1982).

Studies of the ice-ages. have revealed astronomical

influences on long-term climatic patterns (Hays et al. 1976).

Another influence on climate is the configuration and position of

the continents. Plate tectonics has shown that continents change

shape and positions over geologic time. It is also known that the

amount of oxygen in the air is due to the colonization of earth

with biota (Lovelock 1979). A depletion in the ozone layer over

Antarctica is due to human activities (Cohn 1987). Summarizing

all these findings it can be said that some of the potential capacity

of the climatic system resides in the astrogeobiocultural sphere.

Another part of the potential capacity of the climatic system

resides in the oceans.

The long-term weather averages that are commonly

referred to as

climate are the outcome of exchange processes in the atmosphere

and oceans. When radiation from the sun is absorbed, a change in

the energy content of the absorbing materials occurs. Wind

moves air molecules into different locales, currents transport

water onto different shores. Different air masses impinging upon
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each other generate momentum. Hence, three aspects of climatic

organization are mass transport, energy exchange, and momentum

generation.

Blot a

Warren (MS) identified potential capacity of a biological

community as residing in its species pool and in its organization.

The organization of a biological community has three aspects,

namely, habitat, trophic ,and life history organization (Wevers and

Warren 1986).

Culture

Culture, in a contextualistic perspective, is the enterprise of

human co-creation in dependence and interaction with the natural

and larger cultural environment through the concretization of

universal aspirations. Aspirations are those aspects of life that

humans aspire but not necessarily expect to achieve in every

culture. These include notions like subsistence, security, identity,

participation, love, growth, kinship, creativity, and acquisition

(Warren MS). Aspirations have a visionary quality. They set the

developmental tension for communal and individual life.

However, what is to be meant by security or participation or any

other aspiration is interpreted differently in different cultures.

For instance, harmony and freedom mean different things to
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Americans and Balinese (Bateson 1972). Secondly, some

aspirations are valued more than others. For instance, Americans

might fight for freedom, but not for harmony. Thirdly, the

interpretation of aspirations, their relative rank, and the means a

culture considers legitimate for achieving them are all

interrelated. Many Americans interpret freedom as the absence

of an outside force. The political system reflects this

understanding of freedom, as in the system of checks and

balances in the American constitution.

Aspirations are concretized through actions. However, the

specific action that an individual or a group of people employs is

dependent on the belief systems of the individual or group.

Beliefs influence the type of actions taken, and they in turn are

changed by the actions that have occurred. Beliefs and actions

form belief-action systems. Any specific interpretation of an

aspiration is, therefore, the outcome of a belief-action system.

The particular interpretation of an aspiration is partially

determined by world views, which are high level belief systems.

Very often the interpretation and ranking of aspirations is not due

to one single world view, but rather to a mix of world views. Some

world views are synergistic in the interpretation of an aspiration,

while others contradict each other and provide alternative

interpretations. Consequently, some part of the potential capacity

of a culture resides in its pool of world views.

The different interpretations of aspirations have a direct

Ct on cultural organization. If individual freedom is the
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highest good to be achieved in a specific culture, its institutions

must, in principle, guarantee that individual freedom can be

achieved by everybody. If, on the other hand, subsistence for all

is the highest good to be achieved, even at the cost of individual

freedom, then the institutions of that culture will reflect this.

Hence, part of the potential capacity of a society is located in its

pool of institutions.

The function of institutions is to carry specific

interpretations of aspirations through space and time.

Institutions are those practices that are long-lasting and

widespread in a culture, and that have a ritualized or habitual

dimension (Giddens 1984, Rubin 1985). They are carried on from

generation to generation through habitual action (Table 1). One

important aspect of world views, institutions, and habitual actions

is that they are often not reflected upon by many members of a

culture and are rather taken for granted.

Participation and power are two very important aspirations

in trying to understand contemporary resource problems.

Participation describes the quality and quantity of input on

decisions that determine resource allocation and use. American

culture, and many other western cultures, recognize five different

types of power, which can be used to delineate different spheres

of power (Table 2). The sphere of politics is delineated according

to the power of decision-making. Hence, participation and power

are closely related and can only be understood together. To be

able to participate fully, one has to have the power of decision-
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making. Not all members of a culture do have this power on all

levels of decision-making.

The function of the political sphere of power is to determine

the direction of the cultural development. A steering medium is

the "currency" or means of achievement in a sphere. Ideally, the

different members of the decision-making community discuss the

issue and come to an agreement. During this process of discussion,

opinions may be changed when evidence is strong enough to

persuade. A free and open discussion and a change of opinion

based solely on the strength of evidence occurs only in ideal

speech situations, which is characterized by communicative and

expressive actions (Habermas 1981, Warren pers. corn., Table 1).

However, the ideal is probably never achieved. Rather,

some members might consciously or subconsciously employ their

power over others (sensu Connolly 1983), and hence manipulate

them into agreement. Outright coercion (blackmail or brute force)

is not considered legitimate during the decision-making processes

in western democracies. Thus, strategic action dominates the

sphere of politics.

However, decisions are useless unless one has the power to

materialize them. There are two different powers needed for

materialization: the material power of realization and the

intellectual power of realization. For example, if one makes the

decision to build a house, one needs both the know-how and the

timber. Money, the steering medium of the economic sphere can
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TABLE 1. DIFFERENT TYPES OF SOCIAL ACTION
(Modified from Habermas (1981) and Warren, pers. corn.)

Exoressive Action Communicative Action Strategic Action

Orientation: Orien ta Lion: Orientation:
towards constitution, towards understanding towards success
unification, aesthetics

Norms: Norms: Norms:
sincerity, sincerity, rightness, efficiency,
truthfulness, truthfulness, efficacy,
richness or simplicity, collaboration, stability, order,
beauty, coherence development control

Achievement: Achievement: Achievement:
symbolization of fusion of horizons materialization
feelings and/or
relations

Rationality: Rationality: Rationality:
practical rationality practical rationality means-ends

rationality

Expressed in: Expressed in: Expressed in:
art, science respectful human social and

interaction material
construction

Habitual Action

Orientation: varied
Norms: varied
Achievement: continuation
Rationality: varied

Expressed in: institutions
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buy timber and hire a contractor. Hence, steering media are to

some degree exchangeable.

For any system to function, there needs to be cohesion. Part

of the interchangeability of the steering media provides system

cohesion. However, the cohesion provided by the

interchangeability of steering media is too weak to hold a culture

together. There are two different types of power of cohesion,

namely coercive and emotional power of cohesion. Both are

needed for system cohesion, on the individual as well as on the

communal level. These powers are expressed in the bureaucratic

and the practical-cultural spheres. The power of the

bureaucracies is exemplified by the IRS. This agency uses modern

surveillance instruments (computers) and an array of coercive

means (from fees to prison terms) to achieve cohesion of the

society by forcing everyone to pay taxes.

However, coercive power alone is not good enough to

achieve cohesion. Many tyrannies had difficulties in reaching all

members of a group. A familiar example is the French resistance

during the occupation by Nazi Germany. The members of the

resistance were bound to each other emotionally, although there

was some form. of coercion and surveillance. However, the smaller

system was much more tightly bound, so that the larger cultural

system (the occupation) could not control it.

As this short description of the spheres of power has shown,

the spheres are not separate entities, but rather interpenetrate in

forming a whole. Interpenetration entails more than a synergistic
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TABLE 2. SPHERES OF POWER IN AMERICAN CULTURE
(Modified after Warren, pers. corn.)

SPHERE: politics
FUNCTION: direction of the development of a culture
TYPE OF POWER: power of decision-making
STEERING MEDIUM: manipulation

SPHERE: economy
FUNCTION: material realization of decisions
TYPE OF POWER: material power of realization
STEERING MEDIUM: money

SPHERE: technology
FUNCTION: material realization of decisions
TYPE OF POWER: interlectual power of realization
STEERING MEDIUM: knowledge

SPHERE: bureaucracy
FUNCTION: regulation of human activities
TYPE OF POWER: coercive power of cohesion
STEERING MEDIUM: surveillance and coercion

SPHERE: practical-cultural
FUNCTION: physical, mental, emotional and spiritual

develop ment
TYPE OF POWER: emotional power of cohesion
STEERING MEDIUM: human bonding



relationship. Rather, as the example of the French resistance

showed, some powers can work against the expression of others.

However, they are bound together into a larger whole, that is the

purpose of existence of the French resistance would be eliminated

with the termination of the German occupation. Further, to

understand the meaning of the spheres of power one also has to

know how other aspirations are interpreted. For example, the

sphere of politics determines who is to participate, while

participation shows how this is to be achieved.

Finally, the natural resources available to a culture, either

by being available in the biophysical environment directly or

through cultural resources, such as trade, constrain or enable

certain kinds of development. Farming, forestry, ranching, and

fishing have specific environmental require ments and limitations.

If the natural environment limits these activities and the culture

does not have the resources to modify its environment, these

activities cannot be carried out. Hence, part of the potential

capacity of a culture resides in its natural resources. Cultural

resources, such as military, economic, or technological power,

arethe outcome of specific interpenetrations of aspirations

according to world views and institutions.
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METHODOLOGY

Using the theoretical basis presented above, proxies for

potential capacities were identified. These are performances that

are long-lasting and determining. What is long-lasting is relative

to the time and space scales of the system of interest. Table 3

gives the spatio-temporal extents of watershed systems of

western Oregon that were the basis for this investigation.

TABLE 3. SPATIO-TEMPORAL EXTENT OF WATERSHEDS OF

WESTERN OREGON

type of watershed* spatio-temporal extent map scale

province l0-lO3 km2/106-105 yrs 1:500,000

section 103-102 km2/104-lO3yrs 1:250,000

district 102_101 km2/l03-lo2yrs 1:100,000

*modified from Bailey (1978). Bailey used vegetation, climate,
and soils as criteria to delineate different levels of resolution. Here
province, section, and district level are delineated according to the
spatio-temporal extent and classified according to the substrate,
climate, biota, water and culture on each level of resolution.

The environments of Oregon were preliminarily classified

hierarchically. Then the Yaquina watershed and its

environmental class were described in detail.
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Water

Identification of Proxies for Potential Capacities of Surface Water

Systems

Potential capacity of a surface water system was taken to

reside in its terrain and flow communication organization. Proxies

for the former are topographic pattern, lithology, climate, and

biological community. Proxies for the latter are drainage pattern

and stream flow pattern.

Contextual Description of Surface Water Systems of the Yaquina

Watershed and its Environment

To classify surface water systems of the environment of the

Yaquina watershed, basin size and type of drainage pattern were

determined. Basin size data were obtained from the Oregon

Water Resources Department. Type of drainage pattern was

determined from USGS 15 minute topographic maps. The average

variability of stream flow was described by plotting statistical

averages for minimum, maximum, and mean unit stream flow

(Friday and Miller 1984) of selected basins having a similar

drainage area. Topographic pattern was measured as the

difference between maximum and minimum elevation and the

average elevation of the crestline. Location of peaks and

distribution of different slope classes were described. Proxies for

lithology, climate, and biological communities of the environment
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of the Yaquina watershed are discussed under substrate, climate,

and biota.

To classify surface water systems of the Yaquina watershed,

topographic pattern was measured as a relief frequency

distribution. A grid net (9 points/sq. inch) was positioned over a

1 5 minute quadrangle map and each intersection of a point with a

contourline was recorded. Longitudinal profiles for each of the

malor subbasins and for the mainstem were constructed. ,Proxies

for lithology, climate, and biological community of the Yaquina

watershed are discussed under substrate, climate, and biota.

Drainage pattern was measured as drainage density,

subbasin size, and length-width basin ratio. For all map

measurements, 15 minute quadrangle maps were used, except for

the measurement of drainage density, because of the high scale-

dependence of results (Chorley et al. 1984). In this case, 7.5

minute maps were used. All measurements were made for the

major subbasins, which were Depot Creek, Olalla Creek, Little Elk

Creek, and Big Elk Creek. Length measurements were done with a

measuring wheel; areas were digitized. In both instances, several

measurements of the same length or area were performed until

identical or nearly identical results were achieved. From then on,

measurements were done only once.

Drainage density was determined using the contour

crenulation technique (Morisawa 1957). Stream frequency, a

measure of stream flow pattern, was measured following the

technique of Strahler (1958). Basin length was measured over the
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longest extension, width was measured perpendicular to length

over the longest extension.

Substrate

Identification of Proxies for Potential Capacities of the Substrate

Systems

On the theoretical level, the potential capacity of a

lithological system was taken to be located in the material pool

and in its force field organization. Proxies for the material pool

are geologic units. Faults, fractures, and fold systems are proxies

for the force field organization.

The proxies of surficial deposits were identified as being

geologic formations, slope and elevation, climate, biological

community, natural resource use, and dominant mode of erosion.

Contextual Description of the Substrate Systems of the Yaquina

Watershed and its Environment

To classify the lithological systems of the environment of the

Yaquina watershed, the distribution and spatio-temporal extent of

the dominant rock types, faults and folds were described. To

classify lithological systems of the Yaquina watershed, the
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distribution of geologic formations in relation to the shape and

size of subbasins was measured using a digitizer.

Surficial deposits of the environment of the Yaquina

watershed were found to be adequately represented by the

dominant soil suborders (USDA 1975). A map of geomorphic

surface complexes was constructed for the watershed, with the aid

of aerial photography and topographic map interpretation. The

following complexes were delineated: marine terraces, valley

floors (delineated as the space between the two closest contour

lines of each side of the river), complex hummocky topography

(gentle slopes <30%, moderate 30-50%, steep >50%), smooth slopes

(moderate 30-50%, steep >50%), and old uplands. The

development of each geomorphic complex is influenced by

different types of erosion.

Climate

Identification of Proxies for Potential Capacities of the Climatic

System

The potential capacity of climate resides in its

astrogeobiocultural sphere and in mass, momentum, and energy

transport. Geographic location is a proxy for the

astrogeobiocultural sphere. Geographic location reflects the

influence of the angle of the sun and gives an understanding of

the variability of the seasons. It also reflects the relative position
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of the area to the influence of pressure centers and the ocean.

Topography, biological, and cultural influences are described

under water, biota, and culture. The proxies for organization are

typical air mass characteristics and movement.

Contextual Description of the Climatic System of the Yaquina

Watershed and its Environment

Proxy for the climatic system of the environment of the

Yaquina watershed is geographic location, which was measured as

proximity to the ocean. To determine subclimates within the

environmental class, hythergraphs were constructed. A transect

was located along the coast to eliminate the influence of elevation

on precipitation. Thirty year temperature and precipitation

normals were used. Normals of the period 1951 to 1980 were

chosen to construct the diagrams, because the climatic regime

changed around 1940 to 1950: there was a shift in dominance

from zonal to meridional flow (Coghlan 1984, Nielson 1986).

Subclimates were delineated according to the size, shape, position,

and orientation of the graphs.

On the level of the Yaquina watershed, geographic location

was measured as longitude and latitude of approximate northern,

southern, western, and eastern watershed boundary. Only one

long-term weather station was situated in the watershed

(Newport), thus making it necessary to infer climatic variation

from small-scale climatic maps. For comparison, hytherbodies for
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Otis (north coast climate), Reedsport (central coast climate) and

North Bend (south central coast climate) were constructed. A

hytherbody is the body delineated by the hythergraphs of

average maximum and average minimum temperature and

precipitation. Thirty year temperature normals were used to

construct the hytherbody. For the precipitation data the 30-year

period was delineated in three 10-years periods. For each the

monthly maximum and minimum precipitation were determined.

The three values were averaged. The body was graphed assuming

that low precipitation and high temperatures show the most

intense drought stress, while high rainfall and low temperatures

indicate years that are wetter and cooler than usual.

Biota

Identification of Proxies for Potential Capacities of the Biological

Corn rn unity

Potential capacity is taken to be located in the species pool

and in habitat, trophic, and life history organization. Only the

plant community was considered. Although other plant

communities occur in the area, the forest communities are the

dominant plant communities in the watershed and in its

environment. They provide habitat necessary for animals and

microbiota. Further, they are the most important natural resource

in this environmental class.
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The proxy for the species pool is formed by those plant

species that could possibly colonize the habitats of this class and

grow in these communities. Habitat classification was obtained by

classifying substrate,water, climate, and culture. The following

proxies for life history organization were determined: position in

seral development, persistence span, relationship to soils, growth

potential, germination requirements, and survival needs. The

proxy for trophic relationships is formed by the relationships of

plants to symbionts and herbivores.

Contextual Description of the Forest Communities of the Yaquina

Watershed and its Environment

The classification of the biological community of the

environment of the Yaquina watershed entailed the description of

the two forest communities that grow in this environmental class.

Their relative position in seral development was determined by

classifying species as pioneer, intermediate, and climax species. A

list of plants that have been found in all successional stages of the

area is given as a proxy for the species pool.

To classify the forest communities of the Yaquina watershed,

the life history characteristics of tree species were described.

Trees are the dominant members of these communities and have

been extensively studied because of their economic importance.

Life history data on other species are extremely sparse.

Persistence span was measured as maximum years alive and as
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maximum years of persistence as old-growth-size downed wood.

Plant relationship to soil was measured as drought resistance.

Trees were classified into different growth potentials: relatively

slow, medium-fast, and fast growing. Germination needs and

survival needs were measured as shade tolerance, requirements

for nurse logs, and nutrient requirements. Relationships to other

species were described as co-occurrence with symbiotic nitrogen-

fixing bacteria and the relative importance of the species for

herbivores.

Culture

Identification of Proxies for Potential Capacities of the Cultural

System

The theory of cultural systems identified potential capacity

as being located in the natural resources pool, the world view

pool, and in institutions.

The proxies assigned in the classification of substrate, water,

climate, and biota, can be used as proxies for the classification of

the natural resources. Dominant world views were used to assign

proxies for world views. A dominant world view is a belief

system that determines to a high degree how the resources of a

culture are utilized. Resources are the societal and material

conditions for self-constitution of individuals and groups (Warren,
pers. comm.).
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TABLE 4. A VERY BRIEF DESCRIPTIVE COMPARISON OF WORLD
VIEWS
[Modified from Pepper (1942), Sullivan (1982), Bellah
et al., (1985), Bowles and Gintis (1986), Barber
(1984), Berman (198 1)1

MECHANISM

The world is like a machine, it can be understood by breaking it
down into parts. Its parts change only quantitatively, but not
qualitatively while interacting.

RATIONALISM

The world can only be understook by using the mind. The mind
identifies facts, which are certain and are not tainted by emotions.

INDIV IDUALISM

Every human being is ultimately alone. Community is a loose
assemblage of human beings. Humans come together only for
mutual benefit.

PLATONISM

All objects on earth are incomplete and tainted exemplifications of
pure forms which are not part of this world. The pure forms and
their exemplifications are related to each other by laws.

UTILITARIANISM

Each human has needs, wants, desires. These are given. Decisions
should be made according to the greatest net benefit that can be
obtained. All values are collapsed to one decision-making
criterium: utility.

EL IT IS M

There are choosers and there are learners. Only members of a
small group are choosers, the majority of the members of a
culture are learners. Choosers make decisions for the learners.
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TABLE 4. CONTINUED.

CONTEXTUALISM

The world is like an event, it is constantly changing, not only
quantitatively, but also qualitatively. The different strands that
make up an event are fused together, hence any seperation of the
event into strands entails a distortion.

The following mix of dominant world views has been

identified: mechanism, Platonism, rationalism, individualism,

utilitarianism, elitism (Pepper 1942, Sullivan 1982, Bellah et

al.1985, Bowles and Gintis 1986, Barber 1984, Berman 1981). A

brief descriptive comparison of each world view is given in Table

4. These world views are articulated in their richness on the level

of the national culture, they are flavored on the level of

theregional culture, and they are actualized in specific social

actions on the local level (Fig. 6).

The specific interpretations of two aspirations, participation

and power, have been used to determine those institutions that

are very influential in the determination of resource decisions.

The institutions that maintain the interpretation of participation

are voting and testifying. The institutions that maintain the

specific spheres of power are: liberal democracy (Macpherson

1984, Barber 1984), capitalism (Heilbroner 1985), the military-

industrial complex (Best and Conolly 1982, Bella 1987),

government agencies (Foucault 1977), and marriage, parenting,

and friendship (Rubin 1985, Miller 1983) for the political,
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economical, technological, bureaucratic and practical-cultural

spheres, respectively. These institutions are specified on the

.national level, specialized on the regional level, and are localized

on the local level into specific action-belief systems (Fig. 7).

Contextual Description of the Cultural System of the Yaquina

Watershed and its Environment

The measurement of the proxies of natural resources are

discussed above. To identify the subset of world views and their

regional flavoring, the Draft Environmental Impact Statement of

the Siuslaw National Forest Plan (USDA 1986) was chosen for

interpretation. The Siuslaw National Forest contains large areas in

the North-central Coast Range and has profound influences on

resources and economic activities. The statement also is a

representative of Oregon forest plans and so exemplifies the

attitudes, beliefs, and actions of the regional environment in

regard to its natural resources. This document also allows for an

investigation on how voting and testifying are specialized in this

area. Further, the Siuslaw National Forest is a bureaucratic

agency, whose practices can be used as a proxy for the sphere of

bureaucracy on the regional level. Lastly, since steering media

are exchangeable, this agency can also be used to investigate the

specialization of economic, political, technological, and practical-

cultural practices by interpreting the structure and the language

of the plan.
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FIGURE 6. HIERARCHY OF THE INFLUENCE OF WORLD VIEWS ON
SOCIAL ACTION
World views are articulated on the national level. This
articulation has a special flavoring on the regional
level. World views are actualized into social action on
the local level.
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FIGURE 7. HIERARCHY OF THE SPECIALIZATION OF INSTITUTIONS
ON DIFFERENT LEVELS OF RESOLUTION
Institutions are specified on the national level. On the
regional level institutions are specialized and on the
local level they are localized due to the influences and
requirements of region and area.
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To identify the subset of world views and their local

actualization, theoretically representatives of all the different

cultures and subcultures of the watershed need to be interviewed.

However, this was clearly beyond the scope of this investigation.

Rather, an opinion survey was conducted of a subset of the

members of the largest community in the watershed, Newport.

The subset chosen was composed of some of the formal and

informal leaders of the community. This group was selected

because of the long-lasting effects their actions are believed to

have on community development. Open-ended interviews on the

basis of a set of prepared questions were conducted. The

questions focused on the perceptions of the leaders on the

community and its relationship to its environment. Twelve

individuals were interviewed from December 1987 through

January 1988. Appendix two provides more specific information

on the methodology.
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RESULTS AND INTERPRETATION

No system can be separated from its environment without

distortion (Appendix I, Table 1). Consequently, classification of a

system should include the classification of the environment.

Environment is here understood to be the surrounding watershed

systems. Yet these systems too are embedded in an environment.

To minimize distortion, classification was started one level above

the direct environment of the Yaquina watershed (Table 5).

The classification has four parts: (1) the preliminary

classification of Oregon into two environmental classes on the

province level, namely Western and Eastern Oregon; (2) the

preliminary classification of Western Oregon into four

environmental classes on the section level, namely the Columbia-

draining coastal watersheds, the North-central Coast Range, the

Willamette watershed, and the Southern watersheds; (3) the

extensive contextual description of one of the environmental

classes of the section level, namely the North-central Coast Range,

which is the environment of the Yaquina watershed; (4) the

extensive contextual description of the system of interest, the

Yaquina watershed.
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TABLE 5. PRELIMINARY HIERARCHY OF ENVIRONMENTAL
CLASSES IN OREGON

level environmental class

province 1. Western Oregon

2. Eastern Oregon

section 1.1 Columbia-draining coastal watersheds

1.2 North-central Coast Range

1.3 Willamette watershed

1.4 Southern watersheds

Delineation of Environmental Classes

Preliminary Classification of Oregon into Two Environmental

Classes on the Province Level

Oregon's environments can be classified into two different

environmental provinces: Western and Eastern Oregon, with the
crest of the Cascades Mountains separating the two provinces.
There are pronounced climatic, geologic, hydrologic, biologic, and

cultural differences between the two provinces.

Oregon is located between approximately 42 and 45 degrees
north latitude. While Western Oregon is characterized by a
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maritime climate, Eastern Oregon has a continental climate

(Jackson 1985). Oregons climate is influenced by the Aleutian

Low in the winter and the North Pacific High in summer (Fig. 8).

Two mountain ranges, the Coast Range and the Cascades, force the

air to lose much of its moisture before it reaches eastern Oregon.

Hence, the dominant pressure centers, the mountain ranges, and

distance to the ocean are climatic proxies on this level.

Both provinces also exhibit very different geology. Figure 9

(in map pocket) shows that eastern Oregon is dominated by

Quaternary and Tertiary volcanic rocks, while western Oregon is

dominated by Tertiary, Jurassic and Triassic sedimentary rocks.

Distribution, age, and type of rock are proxies for substrate.

Plate tectonics provide the force field setting of Oregon. The

most prominent expression of the subduction zone offshore are

the volcanic peaks of the Cascades (Fig. 10). The Coast Range is a

set of SW-NE tending anticlines where the earth crust has been

thickened and uplifted due to tectonic activity. For example, the

Tyee-Flournoy formation alone is probably over 7000 feet thick

(Baldwin 1981). The Cascade and Coast Range mountains are

separated by the structural basin of the Willamette Valley. The

south eastern part of Oregon is on the northern extension of the

basin-and-range spreading center. Here the earth crust is thinned

due to tectonic activity. This kind of tectonic setting is

characterized by fault block mountains (e.g. the Steen's

Mountains) and several structural basins (Rosenfeld 1985).
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Different soil orders occur in the western and eastern parts

of Oregon (Fig. 11). Western Oregon is dominated by Inceptisols

and Ultisols, whereas eastern Oregon is dominated by Molisols

(Frenkel 1985b).

Two major mountain ranges, the Coast Range and the

Cascades, structure western Oregon. In the northern and central

part, these mountains are separated by the Willamette valley;

they merge in the south with the Kia math Mountains. The land

forms of eastern Oregon are the Deschutes-Umatilla Plateau, the

High Lava Plains, the Basin and Range, the Blue Mountains, and

the Owyhee Uplands (Fig. 12). Direction and type of drainage vary

widely in Western and Eastern Oregon (Fig. 13). There are no

internal drainages in Western Oregon, while there are several in

the structural basins of Eastern Oregon. Reflecting climatic,

topographic and geologic conditions, runoff in Western Oregon is

generally high as compared to Eastern Oregon (Fig. 1 4, Frenkel

1985b). A typical hydrograph shows strong seasonal variation in

Western Oregon as exemplified by the Willamette River, while the

hydrograph for the Deschutes River, typical for the eastern part

shows less variability (Fig. 15). Type of drainage, direction of

drainage, typical runoff pattern, and landforms have been

identified as proxies.

Many plant and animal species show a distinct west! east

distribution pattern (Fig. 16). Examples include the shrew-mole,

small-footed Myotis, Beldings ground squirrel, California ground

squirrel, Pacific giant salamander, Great Basin spadefoot, green



53

1. Coast Range Watersheds
2. Willamette Watershed
3. Umpqua Watershed
4. South Coast Watersheds
5. Rogue Watershed
6. Deschutes Watershed
7. John Day Watershed
8. Grande Ronde and Powder Watersheds
9. Klamath Watershed
10. Goose and Summer Lake Internal Drainage
11. Malheur Lake Internal Drainage
12. Malheur River Watershed
13. Owyhee Watershed
14. Umatilla Watershed
15. Hood River Watershed
16. Sandy Watershed

FIGURE 13. MAJOR OREGON DRAINAGE BASINS
(Modified from Oregon State Water Resources Board
1974).
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FIGURE 14. RUNOFF IN MEAN ANNUAL INCHES
(Modified from Frenkel 1985b).
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heron, prairie falcon, the two subspecies of Douglas fir, western

hemlock, western juniper, and many others (Frenkell985a, Loy

1976). Proxies for biota are those identified for substrate, climate,

and water because they describe the habitat and distribution

pattern of those species occurring only in one or the other domain.

The classification of the physical-biological aspects of the

two domains reflects different natural resources in each domain.

This is exemplified by the dominant economic base in each

domain. Eastern Oregon relies mainly on grazing, while Western

Oregon relies mainly on forestry and agriculture (Fig. 17, Lay

1976). The Bureau of Land Management has management over

much of Eastern Oregon, the Forest Service in Western Oregon (Fig.

18, Pease 1985). Further, the dominant type of settlement form,

that is rural versus urban, was used to distinguish the two

domains (Fig. 19, Pease 1985). Large cities will exist for many

years to come and are a magnet for the surrounding population as

Jane Jacobs showed (1970). There is also usually a difference

between the values and beliefs in either type of community.

Western Oregon contains many more urban centers than Eastern

Oregon.

Preliminary Classification of Western Oregon into four Different

Environmental Classes of the Section Level

There are four different environmental classes on the

section level in western Oregon province: the Willamette
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DISTRIBUTION OF SELECTED ANIMAL AND PLANT
SPECIES

lodified from Loy 1976 and Frenkel 1985a).



4 'III

58

Belding's Ground Squirrel Douglas fir
Sper mophilus beldingi Pseudotsuga tnenziesii menziesii
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FIGURE 16. CONTINUED
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FIGURE 19. POPULATION DISTRIBUTION IN OREGON -1980
(Modified from Northam 1985).
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watershed, the Columbia-draining coastal watersheds, the North-

central Coast Range and the Southern watersheds (Fig. 20). Of

these, the North-central Coast Range is the most homogeneous

class, while the Southern watersheds is the most heterogeneous

class in terms of geology, drainage basin size, and biota.

The geologic history differs between the four classes. The

Southern watersheds contain the oldest rocks and the most

complex rock formations, while the North-central Coast Range is

heavily influenced by lower Tertiary sedimentary rocks and

volcanics. The Columbia-draining coastal watersheds are younger

formations (Fig. 9). The Willamette valley is a part of the Puget-

Willamette trough and graben. It was heavily influenced by

glacial-fluvio deposits from the Pleistocene (Baldwin 198 1).

Hamplumbrepts dominate the North-central Coast Range and

the Columbia draining coastal watersheds (Fig. 11). The Southern

watersheds are dominated by Haplohumults and Haploxerults.

The Willamette watershed shows a wider variety of soil

suborders: Haplohumults, Agrixerolls, and Cryumbrepts.

The Coast Range is the first barrier that the moist, maritime

air has to climb. During this process it loses most of its moisture.

The Willamette Valley experiences the rainshadow effect of these

mountains. The Columbia draining coastal watersheds are

influenced by the Columbia Gorge which provides passage for

eastern, continental air masses to the west. The Southern

watersheds are much drier and warmer than any of the other

environmental classes. Figures 21 through 24 describe the
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FIGURE 20. ENVIRONMENTAL CLASSES IN WESTERN OREGON ON
THE SECTION LEVEL

1 Colu mbia-draining coastal watersheds
2 North-central Coast Range
3 Willamette watershed
4 Southern watersheds
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FIGURE 23. NUMBER OF DAYS WITH SOME PRECIPITATION
(Modified from Loy 1976).

different temperature and precipitation regimes in these areas
(Loy 1976).

Drainage basin size, type of drainage pattern, and the

difference between maximum and minimum elevation were used

to classify the four environmental classes hydrologically (Table 6).

Watersheds that drain the Cascades have a higher elevation
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FIGURE 24. NUMBER OF DAYS WITH MORE THAN 12.5 MM OF
PRECIPITATION
(Modified from Loy 1976).

difference than those that drain the Coast Range. Watershed size

is relatively homogeneous in the North-central Coast and in the

Columbia-draining coastal watersheds, but varies widely in the

Southern watersheds and in the Willamette watershed.

The vegetation zones, classified according to potential

natural vegetation (Fig. 25) show that the North-central Coast



TABLE 6. HYDROLOGICAL CLASSIFICATION OF THE
ENVIRONMENTAL CLASSES OF WESTERN OREGON

Environmental Orientation Elevation Major Drainages
Class Difference and Basin Size

[feeti E sq. mi.]

Columbia north and 1,001 Young R. 122
Draining east Lewis and Clark R.
62
Coastal Kiaskanie R. 96
Watersheds
North-Central west 4,097 Nestucca R. 259
Coastal Trask R. 176
Watersheds Wilson R. 193

Suislaw R. 773
Alsea R. 474
Yaquina R. 253
SiletzR. 308

Willamette north* 11,215 Willamette R.
Watershed west/east** 11, 200

Clackamas R. 936
Tualatin R. 715
Molalla R. 878
Santiam R. 1, 827
McKenzie R. 1, 342
Sandy R. 508
Yamhill R. 769

Southern west 9,182 Rogue R. 5,013
Watersheds Umpqua R. 4,560

Chetco R. 359
Coquille R. 1, 058
SixesR. 129
Pistol R. 106

xconfluence of the Willamette with the Columbia
** confluence of tributaries
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Range and the Columbia-draining coastal watersheds exhibit only

two different types of vegetation: Sitka spruce and Western

hemlock zones. The Willamette watershed encompasses the

Willamette Valley vegetation and parts of the Western hemlock

zone and Subalpine forest zone . The Southern watersheds exhibit

Umpqua and Rogue Valley vegetation, Mixed conifers and Mixed

evergreens zones, and parts of the Sitka spruce, Western hemlock

and Subalpine forest zones.

Each of the different environmental classes is characterized

by different environmental properties which influence cultural

development. The Willamette Valley with its wide, flat valley

floor is the area most accessible to urban development and

agriculture. Five of the eight public universities and colleges in

the state are located here. The North-central coasts major natural

resources are the extremely productive forests, fish, and the great

scenic beauty of the coast itself. Forestry, fisheries, and tourism

are the main economic activities, with a strong seasonality in

employment (Kimerling and Jackson 1985). The heavy

dependence on unfinished natural resource products constitutes

an economic liability, because the economic system values

unfinished raw materials less than finished products. Such areas

have been described by Jane Jacobs (1985) as supply regions and

characterized as having imbalanced economies. The Southern

watersheds are similarly affected, but the wide valleys of the

Rogue and Umpqua allow some agriculture. All three
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environmental classes are supply regions for the Willamette

Valley with its large population centers.

Contextual Description of the North-Central Coast Range, the

Environmental Class of the Yaquina Watershed System

General Characteristics of the North-Central Coast Range

This class borders the Columbia River watershed in the

north, the Umpqua River watershed in the south and is delineated

by the summit of the Coast Range in the east and the coast in the

west (Fig. 20). All of the watersheds in this class share the

following features: they drain from east to west directly into the

ocean, drainage basin size ranges from approximately 10 to not

more than 900 square miles, and except for the Siuslaw River,

they do not cross the summit line of the Coast Range.

The Water Component of the North-Central Coast Range

The crestline of the Coast Range averages around 450 m

(1,476 feet) (Loy 1976). The crest has a north-south elevation

decline, ranging around 2,300 to 2,600 feet (700 to 800 m) in the

north and 1,300 to 1,600 feet (400-500 in) in the south. Marys

Peak, with an elevation of 4,097 feet (1,249 m) is the highest

point in the Coast Range and is located on the south-east corner of

the Yaquina watershed. Other peaks are located within the area,

e.g. Cedar Butte (2,907 feet/886 m), Edwards Butte (3,168
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feet/965 m), Mt. Hebo (3,174 feet/967 m), Sugarloaf Mt. (3,415

feet/l040 m), Euchre Mt. (2,446 feet/745 m) ,Table Mt. (2,804

feet/854 m). Topography varies with lithology. In the southern

part of this area where sedimentary rocks dominate, slopes are

less steep than in the northern half, which is heavily influenced

by volcanics (Fig. 9).

The dominant drainage pattern of the area is dendritic.

Locally, the influence of volcanics has created newer drainage

systems that are not well developed, Ten mile Creek in the Yachats

Basalt being an example. Besides the major river systems

(Nestucca, Nehalem, Wilson, Trask, Siletz, Yaquina, Alsea, and

Siuslaw) that drain basins of several hundred square miles, there

are many creeks draining basins of 20 to 60 square miles in size.

Stream flow pattern is mainly influenced by climate,

lithology, basin size, land use, and vegetation. Although there are

differences among the watersheds of this class, the hydrographical

pattern of all the different systems is similar (Fig. 26), that is, all

watersheds are heavily influenced by winter storms and have

runoff maxima in winter and low flow minima in late summer.

The Substrate Component of the North-Central Coast Range

a) lithological systems

The watersheds of this area share a similar geologic history.

Older Cenozoic marine and estuarine sedimentary rocks make up
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the bulk of the watersheds and determine the character of the

watersheds in the central area, while the northern watersheds are

heavily influenced by volcanics, both marine and nonmarine (Fig.

9). The area is still experiencing uplift (Baldwin 1981).

b) surficial deposits

Most soils of this class are Haplumbrepts of the order

Inceptisols. On steep smooth slopes they are shallow and stony.

Deeper soils are derived either from sandstone colluvium which

occupies uneven benchy slopes that generally exhibit some degree

of continuing instability or from alluvium along the major river

systems. More rarely found are Dystrochrepts (Inceptisol), that

differ from basaltic Haplumbrepts in having a light-colored

instead of a dark colored surface horizon. Haplaquepts dominate

very poorly drained areas of silty alluvium (Franklin and Dyrness

1973).

The Climatic Component of the North-Central Coast Range

The North-Central Coast Range is located between

approximately 44 and 46 degrees north latitude. In winter, a

series of small migrating lows that originate in the area off the

Aleutians bring frontal storms to the area. These storms bring

about 80% of the precipitation that falls from October until March.

The summer climate is dominated by the influence of the North
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Pacific High which migrates to the north under the warming

influence of the sun and deflects the influence of the then weaker

Aleutian Low to the north (Jackson 1985). These patterns are

modified by large variability between zonal and meridional flow

that last for decades (Coghlan 1984). These high level air streams

are related to sea-surface temperature anomalies that influence

the severity of winter storms. However, the interaction of

atmosphere and ocean is not yet well understood (Coghlan 1984,

Bradley et al. 1982).

Storms undergo considerable orographic lifting as they move

inland. Consequently the higher elevations receive more rainfall.

But due to the moderating influence of the oceans, snow fall is

very limited and usually does not stay on the ground for more

than three days (McCollugh 1987). Winds accompanying frontal

storms can be strong and cause a constant air exchange. Table 7

gives the different return intervals for extreme sustained wind

speed (Proctor et al. 1980). Air exchange is also strong during

warm summer days, due to a sea-land breeze that reaches into

the Willamette valley (Frank et al. 1983). Advection fog is

common along the coast (Proctor et al. 1980). Although the direct

influence of the ocean with its moderating effects on warm winter

and cool summer temperature, is only felt a few miles inland, the

more easterly parts of the watersheds of this class still experience

the overall maritime climate pattern, modified by the increasing
elevation.
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TABLE 7. EXTREME SUSTAINED WINDSPEED ESTIMATES FOR
SPECIFIED RETURN PERIODS OR NORTHERN OREGON
[from Proctor et al. (1980)1

5yr lOyr 25yr 5Oyr lOOyr
kmlh(MPH) km/h(MPH) km/h(MPH) km/h(MPH) km/h(MPH)

124(77) 135(84) 152(64) 163(101) 178(110)

Analysis of the hythergraphs along the coast shows that five

subclimates can be identified: the Columbian climate, the Northern

climate, the Central climate, the Southern-central climate, and the

Southern climate (Fig. 27). Two of these subclimates fall within

the environmental class, namely the Northern and the Central

climate. The Northern climate is wetter and cooler in winter than

the Central climate.

The Biological Component of the North-Central Coast Range

Two different forest communities occur in the North-Central

Coast Range, which is the environmental class of the Yaquina

watershed: the Sitka spruce and the Western hemlock

communities. A list of all the species potentially occurring in the

area is given in Appendix three. The Sitka spruce community

grows along the coast in the fog belt and extends not more than

30 miles inland (Fowells 1965). Other common tree species in this

community are western hemlock, western redcedar, Douglas fir,

red alder and lodgepole pine. Lodgepole pine is common along the
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beach. In more protected sites, it is replaced by sitka spruce.

Further inland, red alder is often found as a pioneer species on

disturbed sites. However, almost pure stands of red alder can

occur and persist for a long time, as they are only slowly replaced

by other species. This is partially due to a dense understory of

many shrubs, such as salmonberry and vine maple that grow

especially well in these habitats. Red alder is replaced by sitka

spruce, western redcedar or western hemlock, which invade these

stands through nurse logs. Climax species are western hemlock

and sitka spruce, accompanied by western redcedar (Franklin and

Dyrness 1973).

Western hemlock is considered the potential climax species

of the second plant community. Douglas fir can occur in almost

pure old

growth stands within the area of this community. Other trees of

importance are western redcedar, red alder, and bigleaf maple.

Succession is initiated by herbaceous plants and shrubs that

invade disturbed areas. Residual species of the forest community

also play an important role in revegetation. The shrub stage is

followed by the invasion of tree species, such as Douglas fir,

bigleaf maple, red alder or western redcedar. Sometimes even

western hemlock occurs together with these species in the initial

stages of reforestation. Site characteristics determine the species

e tree stage (Franklin and Dyrness 1973).
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The Cultural Component of the North-Central Coast Range

Any plan entails implicit assumptions, makes claims, and

proposes actions. Further, any plan is an outcome of many

different past actions. Actions, claims, and assumptions, all reflect

the world views out of which they originate. An investigation of

the structure and language of the Siuslaw National Forest Plan can

therefore elucidate which mix of world views has been used in the

preparation of the plan and will guide future management actions.

The structure and language of the plan also reveal the special

interpretations of aspirations and the kinds of institutions the

agency is going to foster.

Most fundamentally, the planning activity is a consequence

of a rational world view. Planning was dictated by Congress, that

is, by the larger cultural environment. However, there are many

different ways to approach the specifics of the planning

procedure. The language used to specify goals, objectives, and

guidelines reflects the world views of the writers. The overall

goal is stated as: "to provide the greatest long-term net public

benefits in an environmentally sound manner (USDA 1986).

Emphasis here is on maximization, although the goal recognizes

that there are constraints. Maximization is possible only in a

mechanistic world view. This view sees systems as being

composed out of parts. Those parts that are inefficient can be

replaced or manipulated to increase system outputs. Secondly,

the goal is stated in utilitarian terms: to provide ......net public



benefits. The plan also emphasizes the importance of analytical

procedures in developing a preferred alternative. Analytical

procedures are also direct outcomes of mechanistic-Platonic

system assumptions, namely that one can know a system by

dissecting it into its parts and understanding the laws that govern

the interaction of the parts.

The plan was developed using an economic model: FORPLAN

(USDA 1986). This approach to planning implies that all values

can be measured in monetary terms, this reflecting a utilitarian

understanding. The complex web of a culture's interactions with

its resources is reduced to one cultural sphere: power of

materialization. Reductionism of this type is the outcome of the

mechanistic world view. Thus the goal statement shows the

synergistic relationship between utiliarianis tn and mechanism.

By using a mathematical model, the planners can claim that

they are "objective'. This is possible because the awareness that

facts and values cannot be separated from each other has not

penetrated large segments of the scientific and larger cultural

environment. But by doing so, the Forest Service claimed four

different powers. First, it claimed the decision-making power,

because it determined the goals and objectives. Setting standards

and guidelines requires technical knowledge, that is the

intellectual power of realization. The Forest Service also claimed

the powers of coercive cohesion, because monitoring and control

are also agency actions. And lastly, the very organization of an

agency entails emotional cohesion as well, much as Bella (1 987)
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showed in his study of organizations. Humans that cannot identify

with an agencys goals and self-image are filtered out they

cannot persist in such an environment.

Using an economic model to arrive at different solutions also

entails a particular understanding of participation. Since the

alternative choices were selected by the Forest Seryice, public

participation is reduced to commenting on the different

alternatives. The whole environmental impact statement, its

summary, and its response form are organized in this way. The

public has no real power over the planning process, that is over

fundamental issues of resource use and allocation. This power is

firmly secured in agency hands. The agency decision concerning

which course of action to embark upon is not dependent on public

vote. The only power left to the public is the power of coercion:

the agency can be sued. However, courts usually do not decide

substantial issues. Rather, they tend to evaluate whether or not

the agency followed the proper procedures. The herbicide

controversy is a case in point. The use of herbicides was banned

because the Forest Service did not provide an adequate

environmental impact statement (USDA 1987).



Contextual Description of the Yaquina Watershed

The Substrate Component of the Yaquina Watershed System

a) lithological systems

The Yaquina watershed is dominated by siltstones and

sandstones, intrusive rocks and basalts having only of local

influence (Fig. 28). The Flournoy formation covers 77% of the

watersheds area. It is bordered in the west by siltstones : the

Yamhill formation (2.4%), the Nestucca formation (1.7%), and the

siltstone of Alsea (3.1 %). These siltstones are followed by the

Yaquina Formation (6.3%), a sandstone, and the Nye Mudstone

(0.9%). Different Quaternary deposits cover 1.3% of the area.

Several fault systems of Tertiary age are prominent in the

western half of the watershed (Fig. 27). A thorough mapping

effort would probably find that the eastern half is faulted, as well.

The faults seem not to be active, since they do not cut through

Quaternary deposits. Faults play an important aspect in

subsurface waterflow, because the sandstones and siltstones of

the area are water impermeable.

b) Surficial Deposits

andstones and siltstones were deposited throughout the

in a shallow marine basin. The sediment source was
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thought to be the Kiamath Mtns. in southern Oregon (Snavely and

Wagner 1963, Fig. 29). This has been recently disputed. The

source is now thought to be located in the Idaho batholith (Heller

et al. 1985). The heavier particles settled out closer to the source

while the lighter particles were carried by currents further north

(Snavely and Wagner 1963). The Flournoy formation is, therefore,

more fine-grained in the north of the Yaquina watershed.

However, variability in sediment load and currents during

sedimentation caused competence variability within the Flournoy

formation.

The waterways that developed through this uneven

formation were constricted whenever they encountered more

competent, erosion-resistant rock. Valley width increased

whenever the water encountered more erodible rock. The

combination of competent upstream and weak downstream rock

created several pinch-and-swell structures. The most prominent

is located along the mainstem, where the Yaquina leaves the

Flournoy sandstone and encounters the more erodible Yamhill

siltstone (Fig. 30). Such pinch-and-swell structures can form

extensive valleys, especially at the confluence of several

tributaries, e.g. at the Bear Creek, Beaver Creek, and Elk Creek

confluence.

Valley width is a good indicator of erodibility of the material

if basin size is taken into consideration. For example, the small

tributary Olalla Creek has a wider valley than the meander of the

Yaquina mainstem just to the east of it. The Olalla watershed is
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MIDDLE EOCENE TIME (Modified from Snavely and
Wagner 1963).
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SMOOTH SLOPES

I1 gentle slopes

moderate slopes
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Contact

Watershed boundary

INSERT I. Pinch-swell structure at the confluence of Bear Creek,
Beaver Creek and Elk Creek.

INSERT II. Valley width comparison of Olalla Creek and the
mainstem of the Yaquina River.

FIGURE 30. GEOMORPHIC SURFACE COMPLEXES



1
/
1

j
;

I
/
c
T
A

/

S
:
>
'

'
-
,
 
,

4
i

3
I
)

-

'

-
-

-
-

S

V
.



96

located almost exclusively in the more erodible siltstones.

Unusually wide valleys occur also in the headwaters of Elk Creek,

on the southeast slope of Marys Peak. Probably during the

Pleistocene, a landslide devastated this area (Fig 30), which is now

reworked by these alluviated tributaries.

The geomorphic surface complexes also indicate the

dominant mode of erosion that forms the landscape of the

watershed. Hummocky complex slopes dominate most of the

watershed. Such a topography develops over geologic time due to

deep seated landslides and rotational failures, while steep and

moderately steep smooth slopes are highly susceptible to shallow

rapid failures. Further evidence for the importance of landslides

on the topography can be found in the study of stream courses.

Landslides push water ways against opposite valley sides. Such

patterns can be clearly identified with high-altitude areal

photography. When the opposite valley side against which the

stream is pushed happens to be competent rock, then steep

smooth slopes develop (Fig. 30).

Most of the watershed exhibits hummocky complex

topography, indicating that landslides are the dominant mode of

landscape development in relatively weak rock: This high degree

of instability (relative to a geologic time frame) is reflected in the

limited extent of old uplands. Basaltic or intrusive rocks that are

more erosion-resistant than the surrounding sandstones cap some

peaks and so guarantee their local influence, e.g. Marys Peak.
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These lithological and erosion patterns are reflected in the

location and dominance of soil orders. Most soils of the Yaquina

watershed are Inceptisols. These soils are of young age and

development, reflecting the instability of the landscape. Ultisols,

deep and weathered soils of great age, are found only on the old

stable uplands (Balster and Parsons 1968).

The Hydrological Component of the Yaquina Watershed

Relief frequency distributions (Figs. 3 1-36) were interpreted

using the following rules: 1) Generalized steepness of slope over

the entire drainage basin: A curve was drawn over the columns of

the histogram. Steep slopes are indicated by a wide, flat curve, e.

g. Figure 33. 2) Ridge elevation: Each peak in the histogram

indicates a common ridge elevation. With increasing elevation the

probability of measuring a higher elevation decreases,

consequently, peaks that represent higher ridge elevation should

be lower than those for lower ridges. 3) Steepness of particular

slopes: The more even the frequency distribution of elevations

between two peaks, the steeper the slope for this slope segment.

These interpretation rules were checked three ways: (1)

comparison of relief frequency distributions for different

subbasins, e.g. Olalla Creek and Elk Creek, (2) comparison of the

relief distributions of a subbasin with the ridge top elevation

pattern map of the same basin, which was done for Depot Creek

and Olalla Creek subbasins (Fig. 37); (3) comparison of slope
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interpretations with the map of geomorphic surface complexes

(Fig. 30).

Depot Creek is characterized by gentle lower slopes, as the

peaks of 100 and 250 feet (30 to 76 m) elevation indicate. The

high frequency of 450 and 500 feet (137 to 152 m) elevations

compared to the low frequency of 550 and 600 feet(168 to 183

m) elevation indicates the rare occurrence of the latter elevations

within the watershed. The highest frequency was measured for

250 feet (30 m), which is the most common ridge elevation. Elk

Creek has elevation frequency peaks at 250, 500, 750, 1000,

1250, 1500, and at 1750 feet (30,152, 229, 305, 381, 457, and

533 m). The frequency of 1250 and 1500 feet (381 and 457 m)

elevation is almost the same. The frequencies of 1300 through

1450 feet (429 through 442 m) and the frequencies of 1550

through 1650 feet (472 through 503 m) are similar, indicating

steep slopes. The higher frequency for 1500 feet (457 m) is the

same as for 1250 feet (381 m), this indicates that there are more

ridge tops of 1500 feet (457 m) elevation, because some elevation

measurements of 1250 feet were from the slopes and not from

the ridge tops.

Olalla Creek has the widest valleys, because it has the

highest frequency for 50 feet (15 m) elevation. Slopes are gentler

than in the Depot Creek drainage, as the great difference in

frequencyof the 200, 250,300 and 350feet(61 76 91 and 107
m) elevations indicate. The ridge top elevation pattern map (Fig.

37) exhibits the same results. Similarly, the map of geomorphic
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surface complexes shows that the Olalla Creek basin is almost

completely covered by gentle complex hum mocky topography,

while in the Depot Creek drainage moderately complex hum macky

topography dominates (Fig. 30).

The described relief patterns are related to lithology. Olalla

Creek, the basin with the largest extent of gentle slopes and with

the widest valleys, is located in the Yamhill and Nestucca

formation. These siltstones are less erosion resistant than the

Siltstone of Alsea or the Yaquina formation which dominate the

Depot Creek watershed. The Flournoy formation is the most

resistant, as the histograms for the Little Elk Creek, Elk Creek and

the upper Yaquina drainage area indicate.

The longitudinal profile (Fig. 38) shows that the highest

point of the watershed is located in the south, where Elk Creek

Elevation

blue = 300 feet
green = 400 feet

yellow = 500 feet
orange = 600 feet

red = 700 feet
brown = 800 feet

Watershed boundary

Drainage system

Contact

7. RIDGE TOP ELEVATION PATTERN
DEPOT CREEK AND OLALLA CREEK WATERSHEDS
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drains Marys Peak. Headwaters are steep only in the Yaquina

mainstem and Elk Creek. Most of the stream course has a gentle

gradient [100 feet (30 m) over 59 miles (95 km)]. Consequently,

the capacity of the stream systems to move large material is

limited in most of the course of the stream system.

Drainage density data reflect the influence of lithology on

drainage development. Little Elk Creek, Elk Creek, and Yaquina

watershed, values are 3.1, 3.4 , and 3. 8 respectively, while Depot

Creek in the more erodible formations showed a drainage density

of 10.9. Olalla Creek, also in the erodible siltstones, has a value of

only 2.4, although the map of the geomorphic surface complexes,

the relief frequency distribution, and the ridge top elevation

pattern indicate that these siltstones are highly erodible. This

contradiction can be resolved, by comparing length-width ratios.

Olalla Creek is much more elongated than other basins. Rather

than exhibiting a complex dendritic pattern, there are two major

streams, Olalla Creek and West Olalla Creek, which run north-

south and whose tributaries drain east or west facing slopes.

Further, topography is gentle, making it very difficult to

determine stream courses from the topographic map.

Consequently, the value of drainage density measured from the

topographic map is considered to be too low due to the method

used; and it is believed that a thorough ground survey (which was

beyond the scope of this study) would have led to a much higher

value of drainage density.
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The Climatic Component of the Yaquina Watershed System

A hytherbody describes the climatic space within which

landforms, stream systems, and organisms co-develop. The

greater the space the higher is the climatic variability. Climatic

variability decreases from the northern coastal climate (Fig. 39) to

the south central coastal climate (Fig. 42), with the central coastal

climate (Figs. 39 and 40) being intermediate.

A precipitation map of the area (Fig. 43) shows that the

eastern part of the watershed experiences less precipitation than

the eastern parts of its northern or southern neighboring

watersheds. There are several peaks north of the Yaquina

watershed (Sugarloaf Mtn., Scott Mtn., Euchre Mtn., and several

peaks to the south, such as Table Mtn., Glass Mtn., and Marys

Peak right on the south-east corner). Dominant wind directions

are from the south-west and north-west (Fig. 8), hence the

Yaquina watershed lies in the rainshadow of the peaks to the

north and the south. It is believed that the hytherbody that was

constructed for Newport gives a reasonably good estimate for

more easterly parts of the watershed, with the caveat that these

areas are wetter in winter due to increased elevation and warmer

in summer due to their distance from the humid fog belt along the

coast.
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The Biological Component of the Yaquina Watershed System

The life history patterns of any species evolve in response to

the physical environment and in response to the biological

community of which they are part. While Douglas fir, western

hemlock and western redcedar occur in both forest communities,

sitka spruce is limited to the fog belt. Outside of this area, sitka

spruce is extremely vulnerable to the spruce weevil (Perry et al.

1985). It requires relatively high amounts of calcium and

magnesium, and will not grow in magnesium-poor soils. It is the

only conifer of the species reviewed here that can handle the high

salinity of ocean spray and tidewater (Krajiana 1969). The

preferred soils are generally acidic (pH 4.0 to 5.7) and sitka

spruce prefers thick layers of only partially decomposed humus.

When the humus decomposes more, the tree is often replaced by

western hemlock (Fowells 1965). Its shallow root system makes

the tree quite susceptible to wind throw.

Shade tolerance of any tree depends on other habitat

factors. Sitka spruce is generally classified as having a low shade

tolerance in its favored habitat. Here shrub competition can

seriously retard seedling growth, unless seedlings grow on nurse

logs (Fowells 1965, Franklin and Dyrness 1973). Deer damage is

negligible, since deer prefer other species (Fowells 1965, Perry et

al. 1985).

Western hemlock, the species with the lowest nutrient

requirements, cannot tolerate ocean spray. It is the most shade
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tolerant of all coastal tree species, as it requires shade even when

growing on nurse logs. Western hemlock is therefore considered

to be the climax species and to be co-dominant with sitka spruce

in salt-free coastal habitats. Its moisture requirements are

similarly high when compared to sitka spruce, and in drier

habitats it might only establish itself on nurse logs, which provide

moisture during the dry summer. Western hemlock nutrient

requirements are so low that seepage water alone is too rich and

prevents its establishment.

Western hemlock, which grows best on very acidic mor

humus, which developed from needles, and is adapted to an

ammonium supply of nitrogen or amino acids rather than nitrate.

In such acidic environments, nitrogen fixing bacteria cannot

survive (Krajiana 1969). Like sitka spruce, it can only outcompete

the shrubs in the coastal areas when growing on nurse logs

(Franklin and Dyrness 1973). Deer, rabbits, and mountain beaver

are known to feed on seedlings. Insects, wind, and fire (low

resistance to fire due to thin bark) are the major causes of death

(Fowells 1965).

Douglas fir occurs in both the sitka spruce and the western

hemlock communities. It requires relatively high amounts of both

calcium and magnesium, but is more sensitive to deficiencies in

calcium than magnesium. Nitrogen is required in the form of

nitrates. It grows only poorly with ammonium. Nitrification

occurs in calcium rich soils of low acidity (pH above 5), that is in

moder humus rather than mor humus, where nitrification is nil.
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It is shade intolerant in the humid habitats of the western coast

range. Douglas fir does not tolerate flooding and therefore does

not grow in recent floodplains. However, grand fir, western

redcedar, sitka spruce, and western hemlock survive in such

habitats (Krajiana 1969). While Douglas fir is not very wind

resistant, the thick bark of the mature trees makes them fairly

resistant to ground fires. Like western hemlock, a variety of

insects feed on various parts of Douglas fir. Also, deer and

occasionally black bears feed on the young trees (Fowells 1965).

Western redcedar regenerates only on rich soils. It does not

tolerate ammonium as the sole source of nitrogen and is least

tolerant of nitrogen deficiencies when compared with Douglas fir,

western hemlock and sitka spruce (ordered according to

increasing shade tolerance). It grows best in the presence of

nitrogen fixers. It requires large amounts of calcium and

magnesium, and has the highest amount of calcium in its foliage

when compared to the other tree species.

Western redcedar has low drought resistance. While it does

not tolerate a continuously high water table, it tolerates occasional

flooding. It seldom occurs in pure stands and then only over

small areas. Although western redcedar is a prolific seed

producer, and seeds germinate well, few seedlings survive to

grow into established trees. This is partially due to fungi, birds,

and insects, and partially due to its insolation and moisture

requirements. The tree requires partial shade. Direct sun and

total shade kill seedlings.
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Western redcedar is rather slow growing. Growth is nearly

constant for 200 years. It is very susceptible to fire. Windthrow

susceptibility is dependent on site characteristics. While

susceptible on wet sites, it is quite resistant on drier sites due to

the development of a taproot. It is less susceptible to insect and

fungi damage than other species (Fowells 1965).

Bigleaf maple is one of the pioneer species that frequently

invades burned or logged areas. It is a more prolific seed

producer than Douglas fir and also has a higher initial growth

potential. The tree also sprouts from the stump. While young it

can tolerate considerable amounts of shade, but requires more

light in older age. Maturity is reached between 150 and 300

years. Although initial growth is rapid, it is often overtopped by

conifers. The tree is attacked by a variety of insects, none of

which causes extensive damage. In the sapling stage it is an

important browse plant for deer.

Red alder like bigleaf maple it is a pioneer species. It can

grow on poorly drained soils, but does not tolerate consistent

flooding. Alder contributes both to physical and chemical

improvement of the soil. The rapidly decomposing leaves form a

mull humus layer which improves soil structure. It is also

contributes to nitrogen enrichment due to nitrogen-fixing

symbiotic bacteria and its high nitrogen foliage. Red alder, a

prolific seed producer, is known to have only one seed eating

mammal, the deer mouse. The species is shade intolerant and

requires full overhead light. Seeds can germinate on both mineral



118

TABLE 8. PERSISTENCE SPAN OF DOMINANT TREES
Estimates for life span were published by Franklin and
Dyrness (1973). Persistence span of downed wood
was estimated for old growth sized trees on the forest
floor using decay rate constant estimates (k) from
Harmon etal. (1985) . Time = 4.6/ decay rate. Decay
rate = ln(0.0 1)/k. Additional support for these
estimates can be found in Graham (1982), Graham and
Cromack (1982), Fahey (1983), Means et al. (1985).

species
wood

Western redcedar
Western hemlock
Douglas fir
Sitka spruce
Red alder
Bigleaf maple

life span persistence span of downed

[yearsl

100+
400+
750+
800
100+
300

[years]

900
230
900
420
80*
80*

* data for Acer rubrum snag-bole mineralization were used to

estimate the persistence span for hardwoods

soil and litter. Initial growth is rapid. It is not until

approximately 25-50 years that Douglas fir can overtake it in

height. Red alder also sprouts vigorously from the stump. There

are only a few insect predators and they do not cause severe

problems. The tree is also fire resistant, because of the lack of

inflammable debris below the trees and a thin but resistant bark.

It has been used as a fire break (Fowells 1965).

The persistence span varies widely for each individual.

Hence, potential age was used to establish the life span (Table 8).
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The amount of time that a dead tree persists in the ecosystem

depends on many factors: the species, the age and size of the tree

at death, the ecosystem in which it is located, and whether it is

standing as snags or downed wood on the forest floor or in

streams (Harmon et al. 1985). The estimates of the influence of

downed wood are all conservative. Obviously, the coniferous tree

species influence the environment and the forest community for a

long time, in most cases for over 1000 years.

The Cultural Component of the Yaquina Watershed System

Ten men and two women were interviewed. They had

resided in Newport an average of 17.6 years (range: 1.3 to 56

years) and were either professionally or privately active in a

variety of community organizations. Two were retired. All but

one person enjoyed living in Newport.

When asked to name Newports greatest strength, all but

one individual identified the community's greatest asset as the

people of Newport, which were described as friendly, open,

optimistic, the can-do' type.

Most described Newport as a rather uniform community.

Only four separated Newport into two different communities, the

affluent professionals and the wage earners. Even though all

interviewees were from the middle or upper middle class, the

major weaknesses of the community were identified as various

aspects of the economic situation. Due to the heavy dependence of



120

Newport on tourism, jobs are often seasonal (Kimerling and

Jackson 1985). Some realized the need for alternative job

opportunities to guarantee year-round employment and argued

for improvement of highways 20 and 101.

While there is an understanding of the problems related to

seasonal employment, only three related drug use, disease, and

vandalism to the economic situation. Four complained that there

was not enough concern for children and families. Mostly this

concern was identified as the community not providing adequate

family-oriented entertainment. However, one person complained

bitterly of the continuous battle to pass school levies, which are

often defeated. Only one person identified the weaknesses of

Newport totally in non-economic terms, this person speaking

about negative attitudes in the community that prevent dealing

with drug abuse and domestic violence.

Six identified Newport's relationship to state and federal

agencies essentially in monetary terms. One person stated that

the best the agencies could do would be to send good people, but

four rejected state and federal government help, which they saw

as intervention in their lives.

When questioned about the proposed Siuslaw National

Forest plan (USDA 1986), six persons were somewhat familiar

with the plan, three claimed familiarity, but when questioned

turned out to be not familiar, and three claimed no familiarity. Of

those that were familiar with the plan, three believed that the

plan will have considerable impact, and two believed that there
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will be little impact. Impact was interpreted in purely monetary

terms as either direct or indirect benefits of a strong timber

industry.

Except for one person, there was no understanding of the

concept of carrying capacity of natural systems: the concept that

populations cannot increase indefinitely from a limited resource

base. Those with a lack of understanding of these upper limits

tended to overemphasize the capacity of the natural system to

produce specific target organisms as well as tending to be too

optimistic about the systems ability to absorb human impact on

its other components. Statements such as I wish to line the

rivers with fishermen are symptomatic of such an overly

optimistic attitude towards the productivity of stream systems

and the ability of riparian vegetation to recover from trampling,

picnicing, and other activities related to angling.

There was a curious twist in conversation with those that

claimed to be more aware of the problems concerning renewable

resources. These leaders indicated that they would be the last to

consent to an exploitation of nature, but their subsequent

statements indicated that they had a too simplistic understanding

of the issue. For example, the spotted owl controversy was seen

as locking up forests purely to preserve a few owls, that is, the

indicator species concept was not understood: the concept that a

sensitive organism can indicate change in a system. The practice

of miners taking a canary into mines was an application of this

concept. Whenever the bird fell unconscious due to the presence
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of dangerous gases, the miners where warned of a danger they

might otherwise not have recognized. Disappearance of the

spotted owl may indicate unwanted change in Northwest forest

ecosyste ins.

Simplistic statements, as the one quoted above, tend to

reduce complex issues of resource use and management to two

mutually exclusive positions, for example preservation of the

spotted owl or timber harvest. Once the situation is reduced to

only two alternatives, other possible solutions are difficult to

generate. But in a less simplistic-reductionistic understanding, it

is possible to generate alternatives that would allow the

preservation of old growth forests and the continuation of a wood

based economy (Harris 1984).

Although there is resentment towards the 'intervention" of

the federal and state government into the community's affairs,

four leaders feel that their own successful positions oblige them to

give back to the community. In at least two cases, this was dane

with a strong paternalistic attitude, that is with a "we know best

what this community needs' attitude. There seemed to be no

awareness of the possibility that the less affluent part of the

community might resent this kind of attitude as much as the

leaders resent "intervention" of the regional and national

government. One person claimed that elections are generally

poorly advertised and are so conducted as to discourage the open

participation of all community members. Election dates are not

set locally and thus are not in the realm of responsibility of
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community leaders. Community mobilization that can be

influenced by community leaders may not always be high for all

election issues.

Unfortunately, a detailed analysis of voting behavior is not

possible, since the Lincoln County Department of Elections and

Records has only very limited information on voter registration.

However, it does seem that voter turn-out is higher on national

than on local issues. For example voter turn-out in Lincoln county

on November 4, 1980, was 83%, on November 2, 1982, was 70%,

onNovember 6, 1984,was75%,andonNovember 4, l986,was

68%. The special election on June 6, 1984, had a voter turn-out of

only 19%. To get an estimate of voter behavior in Newport, the

number of votes cast on November 4, 1986, in the precincts of

Newport only were compared with the numbers of votes cast in

Newport on the four following election dates. On November 4,

1986, 4849 votes were cast (68% voter turn-out in Lincoln

county), on March 31, 1987, 1572 votes were cast, on May 19,

1987,2158 votes were cast,onJurie 30, 1987, 1700 voteswere

cast, and on September 15, 1987, 2856 votes were cast. Election

issues were: school district directors and port commissioners;

school levy; nuclear waste site; and community college

establishment; kindergarden; school district levies and airport

improvement; and the port of Newport bond, respectively. The

latter election was highly publized in the local newspaper, with

many groups lobbying for the bond, which failed. If

approximately the same number of registered voter lived in
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Newport from fall 1986 to 1987, only about 40-50% of those that

voted in the national election chose to do so in the local elections.

These interviews suggest how the six different dominant

world views are realized in action (Fig. 6) on the local level (Table

9). Individualism was expressed in these interviews as

resentment against actions of the state or federal government,

which are experienced as intervention, not interaction.

Individualism emphasizes the powers of the individual (or local

community) and tends to downplay the dependency of the

individual (or local community) on the community (or regional

cultural environment). The interviewees seemingly ignored that

roads, universities, TV, and other goods and services would not be

available to residents if residents had to support them solely on

their own.

The interviewed community leaders shared a mechanistic

approach to many aspects of community life. Mechanism was

especially prevalent in an reductionistic-simplistic attitude

towards many complex resource use and allocation issues. For

example, improvements of the highways was supposed to help the

community economically. While these improvement might indeed

increase tourism, they will do nothing to reduce the seasonality of

jobs in this industry. However, it is the seasonality that creates

hardship (Northwest Magazine 11-8-87).

The simplistic understanding of spotted owl versus timber is

another example of this type of reductionism. Jobs are not a

simple function of the allowable cut. As Russell Sadler in an
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TABLE 9. EXPRESSION AND ACTUALIZATION OF DIFFERENT
WORLD VIEWS ON THE LOCAL LEVEL

world views expression/actualization

mechanism reductionistic attitude
emphasis on jobs, transportation as the
most pressing community problems
down play of negative human action of the
natural environment
understanding a situation in terms of only
two mutually exclusive alternatives

Platonism no awareness of alternative legitimate
views of resource use

rationalism means-ends rationality: transportation is
solution to economic problems of the
community

utilitarianism collapse of other values regarding
community development into monetary
value
value of can-do-type" personality:
emphasis of economic development

individualism rejection of state or federal government
influence
"lets-do-it-ourselves attitude

elitism noblesse oblige
low voter turn out on local issues
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editorial of the Oregonian showed, jobs have been reduced

dramatically in the recent past, not because of a reduction in the

allowable cut, but due to increased efficiency in the timber

industry. Highway improvement, economic development, and a

steady income on the one hand and allowable cut, spotted owl

habitat, and job security on the other hand are not so directly and

linearly related as these arguments tend to suggest.

Economic development was also seen as beneficial for the

community, which was indicated by the high regard for the 'can-

do" personality. This emphasis on monetary benefits was the

outcome of an utilitarian perspective on community development.

Utilitarianism is the collapse of many values into just one, money

(Heilbroner 1985). In other world views, such as contextualism,

the achievements of other values, such as community health,

environmental health, community stability, harmonious

relationships between various community groups, etc. cannot be

related solely to a dollar figure.

The economic development-highway improvement issue

also indicated a means-ends rationality. The end was identified as

the need of economic development, which was thought to be

achieved by highway improvement. The use of practical

rationality, that is basing decisions on the attitude that one tries to

consider all aspects( Barber 1 984), would have influenced not

only the selection of the means (highway improvement), but also

the identification of the end (economic development) by asking

the question: what facilitates concordant community development
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and persistence? The answer to such a question would have

taken into account that economic development has to be in

concordance with the resource base, as well as with the needs of

seasonal employees. It would then perhaps have been recognized

that transportation would not help this part of the community.

None of the interviewed indicated at any time that there

might be legitimate alternative views concerning natural resource

use and community issues. This lack indicates a naive-Platonic

view of reality, which assumes that there is only one reality that

all members of the community share and that this reality is

governed by laws of nature, that is, can be known through facts

(Warren and Liss 1983). Such a view does not recognize the

interrelatedness of fact and value. To emphasize certain facts

means to emphasize certain values, as many authors have shown

(e.g. Mulkay 1979, Berman 1981). The downplay of this

relationship entails that certain facts and consequently certain

values are raised in relief while others are neglected. Thus, the

holder of such a naive-Platonic belief tends to overlook the

possibility of taking into consideration other views on resource

use and management.

There is a curious synergistic connection between elitism

and this type of Platonism. Elitism can take many different forms.

However, all forms share in common that only a small group of

persons has decision-making power. As indicated by the low

voter turn out in local elections, it seems that only a part of the

community determines what is best for all of the community.
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Several of the interviewed community leaders indicated a nobless

oblige attitude. It might therefore be hypothesized that the

professional community is dominant in determining the future of

Newport.

Those community leaders acknowledging that they were

trying to bring about the changes they considered as necessary or

helpful or good for all of the community exhibited concern and

sincerity. Yet, the naive-Platonic understanding of reality, which

they also exhibited, seems to prevent their actively looking for

input from community members outside the professional

community. This understanding also prevents their recognizing

that emphasis on certain facts is not the only way of dealing with

resource use and community issues. There seems to be no

awareness that other members of the community might find this

attitude condescending and patronizing and might resent this just

as some community leaders voiced resentment against state and

federal government influence.
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DISCUSSION

The realization of specific properties from the potential

capacities of the Yaquina watershed depends on the realized

capacities, that is the actual organization, of its environment.

Systems and environments tend to develop in concordance, since

they mutually influence each other (Fig. 3). A system changes its

class if its potential capacities change. Such a change in potential

capacity can occur if part of a system changes so drastically that

concordance between the system and its environment is lost over

some critical spatio-temporal span. Ultimately, a new concordance

will develop between the changed system and its environment,

but system and environment are fundamentally changed. A good

example for this type of loss of concordance is to be found in the

countries of the Mediterranean. Many of these countries were

forested (e.g. Greece, Lebanon) or highly productive agricultural

countries (e.g. north Africa) during the height of Greek and Roman

civilization. However, a variety of destructive land use practices,

like deforestation in Lebanon, Africa, and Greece, as well as

overgrazing by sheep in Spain, turned these areas into deserts or

lands of very low productivity.

It is my thesis that the cultural systems of the Yaquina

watershed and its environmental class, the North-central Coast

Range, are out of concordance with their biophysical environment.

I believe that if this trend continues, potential capacities, like

those leading to highly productive forests and anadromous fish,
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will be lost and will result in very painful adaptations in the

cultural subsystem. These adaptations are unavoidable, because

no species can survive without attaining some concordance with a

resource base. Although I believe that the necessary changes that

would bring the cultural subsystem back into concordance with its

present resource base are possible, I do not consider them very

probable. In the following discussion I will show first how the

biological community adapted and coevolved with its physical

environment. Secondly, I will show why management practices

are out of concordance with this biophysical system. Thirdly, I

will propose changes in management practices that would bring

the system back into concordance. Fourthly, I will evaluate the

difficulties to be faced in trying to implement these changes. And

lastly, I will indicate a direction of possible action that might help

overcoming these obstacles.

Characteristics of the Yap uina Watershed and its Environment

The rainshadow effect caused by the high relief of

surrounding watersheds influences the geomorphic development

of the Yaquina watershed. Many authors (e.g. Gresswell et al.

1979, Swanson and Lienkaemper 1985, Swanston 1978) have

characterized the development of the Coast Range as being

dominated by debris avalanches and debris torrents. Debris

avalanches occur mainly in shallow soils that cover basically

unweathered and unfractured sandstone. They are caused on
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moderate to steep slopes by rains of high 6 hr intensity (Pierson

1977). Yet the map of geomorphic surface complexes (Fig. 30)

showed that the Yaquina watershed is dominated by complex

hum mocky topography, where many old landslide scars indicate

the importance of deep-seated failures. Smooth steep slopes

which are susceptible to debris avalanches are of rather limited

extent.

Most of the debris avalanche studies were done in the

Mapleton Ranger District of the Siuslaw National Forest, an area

south of the Yaquina watershed that is characterized by steeper,

more competent slopes of the Flournoy-Tyee formation. Due to

higher elevation, this area receives more rainfall than the Yaquina

watershed. These characteristics make the watersheds in the

Mapleton District more vulnerable to debris avalanches than the

Yaquina watershed. Further, many of these shallow rapid failures

are related to management activities. For example, a storm with a

17-year return interval caused 245 slope failures in the Mapleton

Ranger District, of which only 9 % were not related to management

activities (Gresswell et al 1979). Hence, the amount of shallow

rapid failures observed in recent times is probably due to

acceleration of normal rates of occurrence and does not

adequately reflect the importance of debris avalanches for past

landscape development. Consequently, the results of studies from

the Mapleton Ranger District cannot be easily extrapolated for the

whole class of the North-central Coast Range.
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Rather, the landscape development of the Yaquina

watershed has been dominated by deep-seated failures, as the

complex hum mocky topography of the slopes indicates. Two

deep-seated, large, rapid mass-failures, the 20 ha Drift-Creek slide

and an unnamed 5 ha slide close-by, are located in the silt-and

mudstone area of the northern Alsea watershed (Swanson and

Lienkamper 1985). Silt- and mudstones are more susceptible to

deep-seated failures than the more competent sandstone

(Swanson and Lienkaemper 1985). However, the Yaquina

watershed is situated at the northern boundary of the Flournoy-

Tyee formation. The formation contains many more silt- and

mudstone beds in this area, since only the lightest particles that

originated in the Klamath Mtns. could be transported that far

north. Bedding planes when sloping downhill can provide sliding

surfaces for slumps and rockglides. Thus the northern area of the

Flournoy-Tyee of the Yaquina watershed is much more

susceptible to deep-seated failures than the southern area of the

Mapleton Ranger District.

Existing joints and fracture patterns greatly influence the

occurrence of deep-seated failures, by allowing water to enter

deep into the rock along these planes of weaknesses (Swanston

1 978). Joints and minor fracture zones and even faults have not

been mapped extensively in the North-central Coast-Range, yet

the tectonic history of the area suggests that they are prevalent.

Debris avalanches and slumps are caused by different

precipitation patterns. Debris avalanches require high rainfall
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intensities in a short period of time, a rather common pattern in

the Mapleton Ranger District. Deep-seated failures like slumps are

caused by long-lasting rains that eventually overload the capacity

of the slope to drain the water (Iverson and Major 1987). These

conditions occur in the Yaquina watershed, although probably

considerably less frequent than debris avalanches occur in its

neighboring watersheds to the south.

Considering this evidence, it seems that the landscape

development of the Yaquina is co-dominated by deep-seated

failures, which occur less frequently than debris avalanches but

whose impact is felt for hundreds and thousands of years. Debris

avalanches and slumps may interact, however. Debris avalanches

may deposit soil on the foot of a slope and thus create deep soil in

which slumps can occur or debris avalanches may develop on top

of failure scarps of large earth-flows. As Iverson and Major

(1987) indicated, hummocky topography may develop internal

drainage pattern that make them constantly unstable.

If plants were to persist in such an unstable environment

they had to adapt to its properties. Adaptation could have

happened in different ways. In this case, the plant community

adapted in such a way that plant succession and life history

patterns function as a counterforce to erosion and stabilize the

otherwise unstable terrain.

Dominant disturbance regimes in this area were windthrow

and fire. Perry et al. (1985) mention the astonishing low

occurrence of widespread pests or diseases that kill elsewhere
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whole forests. Harris (1984) showed that the vertebrate

community in old growth forest is dominated by carnivorous

species with only relatively few herbivores. Many of these

carnivorous species are insectivorous. I speculate that this high

amount of insectivorous species may have something to do with

the low occurrence of widespread pests.

Although trees can grow very tall (Franklin and Dyrness

1973), root systems are often shallow and make trees susceptible

to high winds. However, trees modify windflow patterns. Thus,

there is a mutual protection between the many trees that reduces

the power of wind to uproot trees. Windthrow is often a problem

along clear cuts, where windflow patterns have been altered

(Franklin and Fornian 1987). Only two studies have been

conducted on the importance of fire as a disturbance regime in

this area. Means (1980), who studied a dry Douglas fir stand in

the western Cascades, reported a return interval of about 100

years. Since coastal watersheds are more influenced by the

maritime climate and are much more moist than the Cascades,

such return intervals might be closer to those found in the

Olympic Peninsula, although this environment is much wetter

than the Yaquina watershed. Hemstrom (1979) reported a mean

of 306 to 434 years. Additional evidence can be found in the

average age of old growth forests. Most trees of the area are the

longest-lived in their genera (Table 8). If a very short

disturbance regime were normal, the life-history patterns of the

species would reflect this.
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When a disturbance produces bare soil, revegetation sets in

immediately. Fast revegetation is of special importance on

moderate to steep slopes to prevent soil erosion. The initial herb

stage is soon invaded by shrubs and red alder. While herbs can

prevent erosion caused by overland flow or dry ravel, they cannot

counteract unstable slopes. Shrubs and trees with their deeper

root systems are of importance in slope stability. Debris

avalanches are prevented by the root strength of lateral, shallow

roots, since the shallow soils and the unweathered bedrock below

do not allow the establishment of deep tap roots. Slumps are

prevented by the establishment of deep tap roots into cracks of

the bedrock (Burroughs 1977). While this is commonly believed

to be only of importance with smaller slumps, the question is still

open as to whether or not root strength might not be the critical

variable preventing even major slumps from occurring, because it

might prevent critical values of shear stress from being reached.

Seeds of the prolific red alder germinate well, and fast initial

growth favors establishment of the seedlings. Under natural

conditions, disturbances occur on a scale of centuries, and

consequently soil nutrients have been depleted by very long-lived

trees, which fix these nutrients in their bio mass. Further,

nutrients are constantly leached in such a humid climate. Without

the nitrogen-fixing abilities of the red alder, soils would be less

favorable for the species next in succession, the Douglas fir.

Further, the dead trees produced by the disturbance become

nurse logs for coniferous trees. Nurse logs allow conifer seedlings
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to establish among the fast growing red alder while benefiting

from the nitrogen-fixing of the red alder and from the effect of

their leaves on soil quality. Nurse logs also return some of the

nutrients that the tree acquired during its life to the next

generation. Nurse logs are important during the long dry

summers. They soak up water in their sponge like structure and

provide critical moisture for seedling survival (Maser and Trappe

1984). Not all of these seedlings will survive. Deer and other

herbivores naturally thin the seedling colony.

Red alder plays yet another important role. Due to fire-

resistant bark and the relatively fuel-free environment of a pure

stand, red alder acts as a fire-break, thus protecting the much

more fire-susceptible second growth fir from the spread of fire.

Swanson (1981) indicated that riparian areas were not burned

during naturally occurring fires in the central Coast Range. Perry

(Tn-city Herald 10-28-87) found that old growth may be less fire

susceptible than second growth. This may be due to the higher

water content of old growth trees. Red alder together with

surrounding old growth thus may help to prevent repeated

burning of susceptible areas.

The nitrogen requirements of Douglas fir and western

hemlock reflect their position in the biologic community. Douglas

fir benefits from the nitrogen fixing of red alder. Western

hemlock, with its low nutrient requirements and its preference for

ammonium supply, reflects years of soil depletion due to the

growth of Douglas fir and other vegetation.
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Common Forestry Practices not in Concordance

Natural disturbances seem to occur on a scale of 200 to 400

years. Forest management rotations of 60-80 years tend to

increase soil erosion, due to dry ravel during the summer and

overland flow and mass wasting during the winter.

Secondly, management focuses on Douglas fir, which now

grow in large tnonocultures. Although almost pure Douglas fir

stands occurred naturally within the area, these were interbedded

in a forest mosaic of other stands with different species

composition and in different successional stages. Such a forest

mosaic may have tended to limit the spread of forest fires, red

alder and old growth forest functioning as natural fire breaks.

Further, this type of monoculture might eliminate locally adapted

stocks of different tree species. Species that evolved with the

environment are thought to be better suited to survive

unfavorable environmental conditions, like extended summer

drought, which occur more or less regularly (relative to the life

span of conifers) in this environment.

Focus on fast revegetation of Douglas fir has led to the use of

herbicides and mineral fertilizers. Herbicides have been used to

control shrub growth, which may slow re-establishment of

Douglas fir. Mineral fertilizers have been used to increase Douglas

fir growth in an essentially nitrogen-limited environment

(Cromack et al. 1978), especially after the naturally occurring

nitrogen-fixer was eradicated. Although mineral fertilizers have
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not yet been used on the Siuslaw National Forest, the Forest

Service proposes urea use for 1988 (Gazette Times June 5, 1988).

Red alder's capacity to improve nitrogen content is considerable

(220-848 kg/ha, Cromack et al. 1978). Mineralfertilizer inhibits

nitrogen-fixing bacteria (Binkley 198 6).

Successive Douglas fir monocultures are more susceptible to

laminated root rot, a disease caused by the fungus Phellinus

weirii. This fungus infects trees when they come into contact with

infected roots either of live trees or stumps. Damage can be

considerable (Lawson et al. 1983). Newly planted seedlings in a E.

weirii infected area are almost certain to become infected. Red

alder, not being susceptible to the fungus, can break the pattern of

infection.

A continuation of forest management practices that

accelerate mass wasting and erosion rates and try to push the

system to constant maximum production may lead to system

breakdown and the eventual loss or severe depletion of the

resource.

Possible Alternative Mana2e ment Practices

Rather then trying to produce maximum output of one type

of product in the shortest time possible, management could

interact with the system so as to produce long-term concordance

of culture with the forest resource and environment. For this to

be possible, forestry practices need to change in two problem
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areas: rotation age and reforestation. Short rotations accelerate

various processes that can lead to soil loss and slope instability,

which have negative consequences not only for the forests but

also for anadromous fish inhabiting the coastal streams (Lyons

and Betscha 1983, Grant 1986, Hagans et al. 1986).

Monocultures should probably be avoided when and where

possible. Environmental conditions change constantly.

Monocultures tend to be more susceptible to adverse

environmental conditions. Preliminary investigations of fires in

Southern Oregon showed that old growth forest was less

susceptible than even-aged second growth (Ti-city Herald, October

28, 1987). Swansons observation that riparian vegetation is often

not burned during naturally occurring fires, may also suggest that

losses are considerably lower if a complex forest mosaic covers an

area. A complex habitat may also reduce losses to diseases and

pests of a species of interest. For example, snowbrush seems to

have prevented aphid infestation of Douglas fir in the Cascades

(Perry et al. 1985).

Secondly, as part of an alternative approach, slash burning

should be stopped or severely limited. Organic matter and

nitrogen are lost due to volition (Grier 1 972 in Corniack et al.

1978). The soil is bared and becomes susceptible to dry ravel, if

the burn occurred in spring. Erosion due to overland flow occurs

if the burn occurred in fall. Accelerated erosin rates entail the

delivery of more sediment into streams. Overall sediment yield

may be increased by 25 % (Swanson 1 98 1). As an alternative,



140

natural vegetation should be allowed to colonize the cleared area.

This would help to prevent erosion losses, and the rapid

establishment of red alder can help to increase slope stability.

Red alder will increase soil fertility through nitrogen fixation and

leaf litter. Alder leaves are rich in nutrients and thus increase soil

fertility while also increasing organic matter content and

improving soil structure (Fowells 1965). The increase in rotation

age together with the encouragement of natural succession will

help increase soil fertility.

The use of herbicides for brush control before replanting can

be replaced by other measures. Manual removal has been

employed but is more expensive (Tupin, pers. comm.). Herbicide

use is under legal attack, this making its future use uncertain.

And even though coniferous trees are not killed by recommended

herbicide concentrations, they are stressed, their physiology being

susceptible to the same toxin as target species. Rather than with

herbicides, stands can be prepared for planting either by grazing

or by using slash mulch. Sheep grazing has been shown to be

beneficial as a tool in site preparation, as long as the site is not

grazed during seedling establishment (Cleary 1978).

Slash mulch is another possible alternative to burning. (This

alternative has not yet been tested and has been generated after

reviewing the properties of the biophysical environment.) Slash

could be shredded and piled in rows where future trees are to be

planted. Such rows of slash mulch imitate nurse logs and would

inhibit the growth of herbaceous and brushy vegetation. Raw
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slash mulch should be left some time for it to start decomposing

naturally. Partially decomposed slash mulch would retain

moisture for seedling development. Also, since slash is a mixture

of branches and leaves, nutrient release out of the more nutritious

leaves would probably provide favorable conditions for seedling

growth.

The survival of natural vegetation will also favorably

influence the moisture situation on .a cut-over area. Although

these plants require water, by providing shade and leaf litter they

help to maintain high infiltration rates and so prevent the baking

of bare soil in the summer sun. Common wisdom has it that

infiltration rates are too high for ponding to occur, but I have

observed ponding in several areas east of the crest of the Coast

Range. Forbs, herbs, and shrubs naturally recolonizing a cut area

provide food for herbivores, and thus may reduce herbivore

damage to planted trees (Campbell and Evans 1978 in Perry et al.

1985).

Sale units could be designed so that each cut area would be

surrounded by old growth or near old growth stands. Natural

reforestation from these trees would then be encouraged. There

is evidence that the tree species that occur in a certain area are

genetically adapted to their immediate environment (Campbell

and Ching 1980). Although so-called supertrees" created from a

breeding program might show good results in some environments,

trees have to survive all adverse environmental conditions that

occur in their environment during their life span (Suffling et al.
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1988). Maintaining stands genetically adapted to their sites

would probably be of great importance (Frankel 1974).

Cultural Reasons JmDeding Change in Management Practices

I anticipate that the main argument against alternative

management practices will be that they are not economically

feasible (Morrison arid Dunlap 1986). Such a counterargument is

usually the death blow to any project. It is intuitively convincing:

obviously, nobody can do anything without the resources required

for the enterprise. However, what is economically feasible or not

depends on the criteria used in the economic analysis. The choice

of criteria is influenced by the beliefs held about the nature of the

natural and cultural world, that is the choice of criteria is

dependent on world views (Hanson 1958, Habermas 1971). Let us

therefore investigate how world views influence the economic

system, and how beliefs and actions of agencies and community

leaders are related to shared world views and the economic

system.

Heilbroner (1985) and Sullivan (1982) showed that

capitalism is often entrenched within a liberal democracy

(Macpherson 1977). Both systems rose with the cultural changes

that occurred in Europe when feudalism was transformed into

liberal democracy and capitalism. Their rise followed and to some

extent concurred with a change in world views. Hobbes, Locke,

Smith, Bentham, Descartes, Newton and many others have



143

influenced how the nature of the natural and cultural world is

perceived and understood (Heilbt-oner 1985, Sullivan 1982, Bellah

eta. 1985).

Mechanism paved the way by reducing the understanding of

systems to an analysis of parts, that is by invention of

reductionism (Pepper 1942). Individualism used this

reductionistic approach in conceptualizing community as the loose

aggregation of self-interested individuals driven by their passions

(Sullivan 1982). Utilitarianis ni collapsed a corn plex understanding

of value into the only perceived value of importance, that of

utility (Sullivan 1982, Bellah et al.1985). This type of thinking

also separated fact and value, means and ends. Thus a new type

of rationalism could emerge: practical rationality became replaced

by a means-ends or instrumental rationality (Habermas 1981,

Sullivan 1982, Berman 1981, Barber 1984). In this framework of

thought, acquisitiveness, which was seen as negative in the older

culture, was reevaluated as being either positive (Bentham) or at

least useful (Smith) in structuring economic relations. Thus

complex human relations, of which economic relationships were

only one aspect, were reduced to "the invisible hand' of capitalism

(Heilbroner 1985).

In capitalism, wealth also acquired a new meaning. In the

feudal system, wealth was an end in itself, because it bestowed

prestige upon its owner. In capitalism wealth became a means,

the means to more wealth. Capitalism created an endless spiral,

the M-C-M' spiral, as Heilbroner (1985) called it. Money is
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converted into commodities, which are converted back into

money. To continue, this conversion process has to result in more

money than was originally invested, there has to be profit. In

capitalism, there is no end to this spiral, since money is only a

means and not an end.

This organization of the economic system has fundamental

consequences for any evaluation of resource use. Resources are

perceived as part of the M-C--M cycle. Any way to cut cost, that is

to increase the profit, is favored. Thus, such an economic system

and the larger society value norms like efficiency, efficacy, and

control (Bella MS). However, it is crucial to see that these norms

are evaluated largely in monetary terms. Resource use is only

efficient and effective if it leads to more money along the spiral of

capital.

The situation is further complicated by the ideology of

professionalism, which is the perception by technical or scientific

personnel that they know best because of their training.

Professionalism, however, can be understood as a for in of elitism.

Those that acquire scientific credentials become "choosers" (Table

4). Elitism is profoundly undemocratic, because only an elite can

become choosers. The rest of society is locked into a learner stage

(Bowles and Gintis 1986).

Thusly, the Forest Service reflects only the culture at large

when it adopts an economic model for resource decisions, when it

sets the agenda of important issues, and when it intends to

monitor the effects of its resource use decisions. All these actions
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are concordant with prevailing world views and the economic

system. Moreover, not only the Forest Service but also the

majority of its critics share at least partially these views (Connolly

1983). But this alone does not explain why these world views are

so powerful. World views are not acquired as a set of axioms that

can be accepted or rejected. They are acquired by growing up in a

culture and are therefore intrinsically interwoven with the life

experiences of each member of the culture. They are not

experienced as world views, but rather as "reality' (Geertz 1973,

1983; Hall 1973,1976).

The interviewed community leaders, experiencing these

belief-action systems by living in a capitalist liberal democracy

(Macpherson 1984, Heilbroner 1985), did not question the

methodology used to generate alternative management plans for

the Siuslaw National Forest. Rather, they seemed to have accepted

the use of economic models as an appropriate technique. This

acceptance can be understood in the light of the negative effects

of elitism. As Bowles and Gintis (1986) pointed out, by growing

up in such a culture, each member tends to accept his/her position

as a chooser or learner. Professionalism intensifies this distinction

by imbuing a professional's word with greater value. Usually, the

criticism of a scientific study is considered more important and

more damaging if done by another scientist. Those that do not

have credentials in that particular field are silenced. This

silencing is often not questioned, because elitism is taken for

granted by many.
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Further, the Forest Service as well as many of its critics

accept economics as the all-controlling variable. This can be

documented by the wide-spread use of the economic model

FORPLAN in forest planning. Moreover, many critics of the Forest

Service try to show that something is wrong with the economic

analysis. For instance, OToole (1987) tries to show that the

recreation value is greater than assumed, while Denny Smith

speaking at the annual meeting of the Northwest Timber

Association claimed that a reduction in timber harvest would

mean the loss of many jobs (Oregonian May 17, 1988).

This acceptance of economics is also reflected in the answers

of the interviewed community leaders. In fact, jobs and

economics was thesingle issue that concerned all community

leaders, although they might differ in their analysis and proposed

remedies. But most community leaders also exhibited simplistic-

red uctionistic understanding of how their community related to

the natural and larger cultural environment, when they perceived

only two possible mutually exclusive alternatives, stated in terms

of economic security or old growth preservation.

However, this type of simplistic understanding was not

found in the Draft Environmental Impact Statement of the Siuslaw

National Forest (USDA 1986). In this regard it is crucial to see

that the document was not written by any one person, but by

many different people with many different backgrounds and

professions. While any one person may have simplistic views on

any subject outside of his/her expertise, such views will not be
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tolerated by those members of the agency that are familiar with

the complexities of the issue. The standard praxis of peer review

in the scientific community, of which the agency members are also

part, and the emphasis on factual correctness in any scientific

endeavor may also tend to eliminate simplistic statements.

Hence, there seems to be a self-correcting process at work in the

agency, which reduces the possibility that simplistic statements

will be printed.

Summarizing, ] conclude that the use of economic models is

interwoven and dependent on widely shared and accepted world

views, namely mechanism-Platonism, which define the

contemporary scientific paradigm (Warren 1979, Berman 1981),

rationalism which is the paradigm for planning, and utilitarianism

and individualism which are the world views that enabled the

establishment of capitalism and liberal de macracy (Heilbroner

1985, Sullivan 1982). These world views dominate social action

by encouraging a cost-benefit evalutation of the possibilites and

constraints of proposed actions. A cost-benefit evaluation,

however, entails the collapse of many values into one.

(utilitarianism, reductionism); the belief in the fact-value

distinction (mechanism, Platonism, rationalism); and the reduction

of practical rationality to means-ends rationality (mechanism,

rationalism). Further, the persuasiveness of the conclusions of

economic evaluations is heightened because elitist, naive-Platonic,

and simplistic-reductjonjstic understanding tend to hinder the

establishment of criticism. Professionalism tends to silence those
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without scientific credentials, while sim plistic reductionism

hinders the perceptions of problems beyond the degree of

complexity that was provided in the economic analysis, which was

red uctionistic to begin with. Naive Platonism and reductionism

obscure the relationship between fact and value and thus

downplay that each economic analysis is also a statement about

the relative importance of the values considered and of the

overall importance of monetary value. The influence of a

simplistic understanding of resource issues and hence of resource

management is reduced only in a setting where individuals with a

variety of backgrounds engage in communication and thus

counteract the tendency to simplistic statements. Yet, this setting

does not counteract either the reductionistic-utilitarian-

rationalistic approach of a means-ends rationality to resource

issues or reduce the influence of professionalism on decision-

making.

Alternative Evaluation of the Economic Situation and Possibilities

for Changing Management Practices

An evaluation of resource management that takes into

account the long-term maintenance of the resource as well as the

culture using the resource must look beyond the short-term

economic benefit as emphasized in cost-benefit analysis. Rather,

the conditions that make the persistence of a natural-cultural

system possible must be investigated. Admittedly, the amount of
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wood production (measured as board feet Embfl cut) in the Coast

Range over the last 100 years will not be possible in the future, if

these recommendations are implemented. But, it is crucial to see,

neither will present forest practices provide for such production.

This type of production was possible only because of almost

complete liquidation of old growth forest that took several

hundreds of years to grow, which is obvious when analysing the

extent of clearcuts and second.growth stands on aerial

photography. It seems that the repeated burns in the Tillamook

Burn area and the 1987 fires show the vulnerability of second

growth stands. Rotation ages of 60-80 years keep the forest in a

constant state of vulnerability, not only to fire but also to slope

instability, soil loss, defoliants, and diseases. The use of chemicals

for brush and insect control destroys natural interactions tending

to stabilize the biological community and stresses trees. Modern

forestry practices may be leading to widespread forest product

and social instability.

In this understanding of long-term societal and resource

stability, a cultural system cannot afford to continue discordant

management practices, because they erode the basis of natural

resources on which the cultures persistence is dependent.

Economic modeling cannot adequately address long-term stability

of natural resources, because it entails (1) that all cultural values

are reduced to monetary value only, (2) that norms that govern

management decisions are efficiency, efficacy, control, etc., which

are evaluated primarily in economic short-term gain, (3) that
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instrumental or means-ends rationality is institutionalized, and

(4) that agency practices are profoundly undemocratic, as

previously shown. Consequently, economic modeling exhibits the

tendency of the economic sphere to dominate all other spheres of

power (Table 2). Such a domination of one sphere over all others

was identified by Walzer (1983) to be one of the conditions of

injustice. Unjust practices may lead to considerable societal

unrest and instability.

The evaluation of the properties of the natural system, the

properties of the cultural system, and the dominant mode of

making resource decisions as exemplified by the Forest Service

seems to indicate that the persistence of the natural-cultural

system in the Coast Range is therefore not only endangered by a

continued liquidation of the forest resource, but also by a

continuation of the forest planning procedures that reduce public

participation to testifying and emphasize the domination of the

economic sphere over all other spheres of power. However, to

change this situation requires going against the conventional

wisdom (Galbraith 1958) of the cultural system. Such a change

challenges indirectly the economic system and the dominant

world views and, thusly, self-understanding of the culture and the

individual. Therefore, it may be assumed to create considerable

resistance.

However, I do not believe the situation to be hopeless. Open

discussion among Forest Service personnel seems to have

counteracted simplistic understanding on the Draft Environmental
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Impact Statement. Could resource planning be redesigned, so that

the plans would be appropriate to the resource and culture?

There is some indication that this is possible. The Hoosier-Wayne

National Forest is managed out of one office. The Hoosier National

Forest is located in Indiana. Forest Service personnel send out

questionnaires and used FORPLAN. Based on these, they decided

how the forest should be managed. Their efforts were challenged

by citizens. Thus, a different approach to public involvement was

taken in the Wayne National Forest in Ohio. Here FORPLAN was

used only to generate benchmarks, which were presented to 5

different working groups. Each group was composed of

representatives of different interest groups. Each group

developed a management plan. To do so, each participant had to

become educated about the concerns of other participants and

each group had to compromise. Forest Service personnel merged

the 5 different plans into one plan. According to Regis Terney

(pers. comm.), analyst for the Wayne-Hoosier National Forest, all

plans were adequate to the resource and were good compromises.

Compromise building entails some degree of communicative

action (Table 1), with its emphasis on norms such as sincerity,

truthfulness, and collaboration. Reaching a compromise indicates

that the different members fused their horizons to some extent.

Thus, this approach introduced practical rationality back into the

planning procedure. Although the Forest Service personnel kept

the ultimate power of decision-making by deciding how to merge

the five different plans, and although they influenced agenda
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setting by providing benchmarks, this example shows how a

different approach to public involvement returned some degree of

practical rationality, and increased social stability due to more

participitation while at the same time showed regard for the

resource. This may be one possible avenue towards more

concordance between the natural environment and the cultural

system.
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APPENDIX 1. CONCEPTUAL FRAMEWORK AND THEORIES

TABLE 1. THE GENERALIZATIONS OF A CONTEXTUALISTIC
CONCEPTUAL FRAMEWORK FOR ORGANISMIC SYSTEMS
[From Warren and Liss (1983)1

I. Organismic System-Environment Coextension

Organismic systems and their environments are necessarily
coextensive in time and space.

II. Organismic System Operation, Performance, and Function

Any performance of any organismic system is an outcome of
its operation, which consists of the interactive performances
of its subsystems, and has functions or plays operational roles
in maintenance, organization, or replication of the organismic
system and a more encompassing system.

III. Organismic System Potential Capacity, Realized Capacity, and
Performance

The potential capacity of any organismic system
predetermines all possible sequences of realized capacities,
which in turn determine all possible performances, any
occurring sequence of realized capacities depending on the
environment through time and any occurring performance
depending on the immediately effective environment.

IV. Organis mic Syste m-Environment Codeter mination

Any performance of any organismic system requires space,
time, energy, materials, and information provided in
particular forms and limited amounts by its coextensive
environment; potential and realized capacities determine the
forms and amounts that will permit performance and thus
determine the possible environments within which the
system could persist.
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V. Organis mic System Incorporation

Any organismic system tends to incorporate in some degree
not only its organismic subsystems but also their particular
environments.

VI. Organis mic Syste rn-Environment Concordance

Organismic systems and environments tend toward
concordance of their capacities as well as their performances.

VII. Organis mic System Inter penetration

Organismic systems and subsystems and their environments
all interpenetrate.

VIII. Org anis mic System Organization

Organization of organismic systems entails the incorporation,
concordance, and interpenetration of the capacities as well as
the performances of their subsystems and subsystem
environ ments.
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TABLE 2. GENERAL THEORY OF NATURAL-SOCIOCULTURAL
SYSTEMS
(From Warren, MS.)

Axiom 1. Distribution and persistence of any natural-sociocultural
system depend on development, evolution, and
maintenance of present and probable future
concordance of its capacities as well as its performances
with those of its environment system, the incorporating
system of natural-sociocultural syste ms.

Axiom 2. Potential capacities, realized capacities, and
performances of any natural-sociocultural system are
determined by its organization and the organization of
its environmental system.

Corollary 1. Development and evolution of any natural-
sociocultural system, or change in its organization
and thus in its capacities and performances, are
determined by its organization and the organization
of its environmental system.
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APPENDIX 2. REMARKS ON INTERVIEWS AND SELECTION OF

INTERVIEWEES

SELECTION OF INTERVIEWEES

Names of candidates for interviews were obtained from

studying the local newspaper as well as reports on Newport in

other newspapers such as the Oregonian and the Corvallis Gazette

Times. Persons that repeatedly occurred in the news because of

their activities on behalf of the community were selected. All

persons interviewed were asked who in their opinion were the

five most influential people in Newport, influential being defined

as 'people that get things done". Further, all interviewees were

asked which are the five most influential civic organizations in

Newport. This set was evaluated in terms of names or

organizations that occurred repeatedly, but who have not been

interviewed yet.

INTERVIEWS

All interviewees were guaranteed confidentiality. The

interview was structured around five points of interest. (1) How

does the interviewee perceive his/her community? (2) What does

the interviewee perceive to be the special strength/weakness of

his/her community? (3) How does the interviewee perceive

his/her community to be related to the state and national
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government? (4) How does the interviewee see his/her

community related to the natural environment as exemplified by

the Siuslaw National Forest plan? (5) Does the interviewee like to

live in his/her community?

Additionally, each person was asked to provide some

personal data: years lived in Newport, job, number of people

talked to about Newport the day before the interview. Lastly,

each person was asked if they think that the interview did not

cover other important areas that influenced the interviewee's

judgment about his/her community.
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APPENDIX 3. PLANT SPECIES OF THE FOREST COMMUNITIES IN
THE NORTH-CENTRAL COAST RANGE
(Compiled after work from Hemstrom and Logan on
plant associations in the Siuslaw National Forest,
pers. corn.)

Abies grandis
Abies procera
Acer circinatum
Acer macrophyllum
Achillea millefoliu m
Achlys triphylla
Actaea rubra
Adenocaulon bicolor
Adiantum pedatum
Agrostis sp.
Aira caryophyllea
Allotropa virgata
Alnus rubra
A melanchier alnifolia
Ammophila arenaria
Anaphalis magaritacea
Anemone deltoidea
Anemone lyallii
Aquilegia formosa
Arbutus menziesii
Arctostaphylos columbiana
Arctostaphylos uva-ursi
Arenaria macrophylla
Aruncus sylvester
Asarum caudatum
Aster radulinus
Aster subspicatus
Athyrium filix-femina

Berberis aquifolium
Berberis nervosa
Blechnum spicant
Boykinia major
Bromus sp.
Bromus pacificus
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Bromus vulgaris

Calypso bulbosa
Campanula scouleri
Cardamine angulata
Cardamine oligosperma
Cardamine puicherima
Carex sp.
Carex obnupta
Castanopis chrysophylla
Ceanothus velutinus
Chimaphila menziesii
Circaea alpina
Cirsiutn vulgare
Clintonia uniflora
Coptis laciniata
Corallorhiza maculata
Corallorhiza mertensiana
Cornus nuttallii
Cornus stolonifera
Corydalis scouleri
Corylus cornuta
Cynoglossuni grande
Cytisus scoparius

Dicentra formosa
Digitalis purpurea
Disporum sp.
Disporum hookeri
Disporum smithii
Dryopteris sp.
Dryopteris austriacea
Dryopteris austriaca

Elymus glaucus
Epilobium sp.
Epilobium angustifolium
Equisetum sp.
Erechtites minima
Erythronium sp.
Erythronium oregonum
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Festuca sp.
Festuca californica
Festuca occidentalis
Festuca subulata
Fragaria chiloensis
Fragaria vesca
Fraxinus latifolia

Galium aparine
Galium oreganuni
Galiutn trifolium
Garrya elliptica
Gaultheria shallon
Goodyera oblongifolia
Gymnocarpium dryopteris

Habenaria unalascensis
Heracleum lanatum
Hieracium albiflorum
Hieracium cynoglossoides
Hierochloe occidentalis
Holcus lanatus
Holodiscus discolor
Hydrophylluin sp.
Hydrophylluni tenuipes
Hypochaeris radicata
Hypopitys monotropa

hex aquifolium
Iris sp.
Iris tenax

Juncus Leseurii

Lathyrus sp.
Lathyrus polyphyllus
Lilium columbianuin
Linnea borealis
Listera caurina
Listera cordata
Lonicera sp.
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Lonicera ciliosa
Lonicera conjugialis
Lonicera hispidula
Lonicera involucrata
Lupinus caudatus
Lupinus littoralis
Luzula sp.
Luzula canipestris
Lycopodiuni sp.
Lycopodium clavatum
Lysichitum americanum

Maianthemum dilatatum
Marah oreganus
Melica sp.
Melica subulata
Menziesia ferruginea
Mimulus guttatus
Mitella ovalis
Monotropa uniflora
Montia sibirica
Myrica californica

Nemophila parviflora

Oemelaria cerasiformis
Oenanthe sarmentosa
Oenothera pallida
Oplopanax horridum
Osmorhiza sp.
Osmorhiza chilensis
Osmorhiza purpurea
Oxalis oregana

Petasites frigidus
Phacelia sp.
Philadeiphus Iewisii
Picea sitchensis
Pinus contorta
Pinus monticola
Pityopus californica
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Po ace ae
Polygonum achoreuni
Polypodiu m glycyrrhiza
Polypodium scouleri
Polystichum munitum
Prunus emarginata
Prunus virginiana
Pseudotsuga menziesii
Pteridium aquilinum
Pyrola aphylla
Pyrola asarifolia
Pyrola picta
Pyrola uniflora

Quercus garryana

Ranunculus sp.
Ranunculus flammula
Ranunculus muricatus
Rhamnus purshiana
Rhododendron tnacrophullum
Rlius diversiloba
Ribes sp.
Ribes bracteosum
Ribes lacustre
Ribes sanguineum
Romanzoffia sp.
Ro m anzoffia tr acyi
Rosa californica
Rosa gymnocarpa
Rubus discolor
Rubus laciniatus
Rubus leucoderinis
Rub us nivalis
Rubus parviflorus
Rubus spectabilis
Rubus ursinus

Salix sp.
Salix hookeriana
Sambucus sp.
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Sambucus race mosa
Satureja douglasii
Saxifraga sp.
Scrophularia sp.
Senecio sp.
Senecio jacobaea
Senecio triangularis
Smilacina racemosa
Smilacina stellata
Sorb us sitchensis
Stachys sp.
Stachys mexicana
Stellaria sp.
Stellaria media
Streptopus amplexifolius
Streptopus roseus
Symphoricarpos mollis
Synthyris reniformis

Tanacetum camphoratum
Taxus brevifolia
Tellima grandiflora
Thalictrum fendleri
Thalictrum occidentale
Thuja plicata
Tiarella trifoliata
Tolmiea menziesii
Trautvetteria sp.
Trautvetteria caroliniensis
Trientalis latifolia
Trillium ovatum
Tsuga heterophylla

Urtica dioica

Vaccinium alaskaense
Vaccinium membranaceum
Vacciniu m ovalifoliu m
Vaccinium ovatum
Vacciniu m parvifolium
Vancouveria hexandra
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Veratrum viride
Vetch sp.
Vicia sp.
Vicia americana
Viola sp.
Viola adunca
Viola glabella
Viola sempervirens

Whipplea modesta

Xerophyllum tenax




