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A sustainable resource development plan framework was prepared for the

Neskonlith Indian Band, who are located in the interior of British Columbia, Canada.

The framework intends to address issues involving; integrated resource management,

traditional native land management, ecosystem management, and community-based

resource management.

A soft systems (Wilson & Morren, 1990) methodology was used to work with

the community and help assess the current management state and to begin the process

of determining the desired future condition of their land base and how this can help

build the community. However, the band was prepared only to work through the first

two (out of seven) stages of the methodology. The study area used was 4259 ha in

size, of which 1316 ha was reserve land. A good portion of this area is forested

(52.4%), primarily with interior Douglas-Fir (Pseudotsuga menziesii var, glauca).

The study area is also represented by 13.9% open range, 8,2% cultivated land and a

large lake (11 %) . Current and past resource management activities on this area

include; forestry, mining, agriculture, range, recreation, and parks. The band is

interested in how the land base can be managed from an integrated resource

management perspective and in learning how non-consumptive uses of the forest can

be further explored. This framework attempts to answer the questions and provide



the band with a working Geographic Information System database and some

management alternatives to examine.

A Terrasoft GIS was used, which allowed for both vector and raster

processing. Data layers were compiled and assembled for a variety of resource

values. These data layers were analyzed using models which produced three

management alternatives. These alternatives included the following emphases:

economic; ecological; and balanced. The economic alternative focused solely on

resource extraction. The ecological alternative focuses on protection of the

environment as the main emphasis, and large parcels of land are excluded from any

resource development activities. The balanced alternative offered a balance between

the first two alternatives, allowing for a reasonable level of resource management

activities, while protecting important ecological components across the landscape.

The trade-offs expected to be encountered with each management scenario were

discussed with the community and the balanced alternative was resolved as the

preferred choice.

This framework is expected to be used by the band to help construct a

comprehensive integrated resource management plan. Recommendations are provided

with the third management alternative to assist the band with integrated resource

management planning. It was concluded that although the band has much information

available on resource management, they still have a great deal of work left ahead of

them to become fully involved in a functional, integrated resource management

program.
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A SUSTAINABLE RESOURCE DEVELOPMENT PLAN FRAMEWORK
FOR THE NESKONLITH INDIAN BAND, B1UTISH COLUMBIA

INTRODUCTION

Concepts of new forest management practices now face managers across the

world, and growing public awareness, combined with demands by other resource

users and recommendations to maintain ecological components throughout landscapes,

pose a new challenge to all land managers. The Neskonlith Indian Band, a member

band of the Shuswap Nation Tribal Council, located near Chase, British Columbia,

Canada is interested in developing a management regime that grows from their

community and wise use of the resource base to integrate all resource and cultural

uses.

My objectives in this work were to: 1) spend time with the Shuswap people

to understand their woridview; 2) work closely with the band and community to

determine how they would like their land base managed; 3) gather all relevant

resource information and place it in a Geographic Information System (GIS); 4)

develop three management models (hypotheses) based on analysis of data compiled in

the GIS; 4) test these hypotheses against the Shuswap's woridview; and 5) present

these models to the community for input. I used a soft systems methodology (Wilson

& Morren, 1990) to work closely with the band to assess their current management

status and to help determine the desired future condition of their community and land

base. Through working directly with the Shuswap people, at both the band and tribal

council level, I was able to gain a good insight into their worldview. Further detail

of this methodology will be discussed in the upcoming section.
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A 4259 hectare (ha) study area, of which 1316 ha is Indian reserve land, was

chosen and all resource management information available for these lands was

collected. I then compiled the information into a Geographic Information System and

three different management alternatives were generated. The three management

alternatives included the following: Economic; Ecological; and Balanced. These

management alternatives consisted of three separate hypotheses which were tested

against the Shuswap's woridview by presenting them to the community.

Resource inventories were ranked according to type of analysis and between

10-25 various resource/cultural layers were analyzed to complete the three scenarios.

The tradeoffs encountered with each management scenario were discussed with the

community. They seemed to prefer aspects of the balanced alternative over the other

alternatives.

This framework will used by the band to construct a comprehensive integrated

resource management plan upon which they may base strategic management decisions.

The band is also interested in developing off-reserve stewardship agreements with

various provincial government agencies and believes that a study of this nature may

provide them with some direction in this regard.

OVERVIEW OF THE SOFT SYSTEMS METHODOLOGY

The soft systems approach will be used to work closely with the native

community studied to help determine resource management policies. The soft systems

approach is a methodology developed in 1965 by the Checkland group in the

Department of Systems at the University of Lancaster, England (Mills-Packo, 1989).

The group was interested in identifying key system concepts which could be applied

to solve complex social problems. Soft system developers determined a new

technique to deal with perplexing problem situations. Former methodologies focused



on examining system components and then developing experimentally testable

hypotheses. The soft system methodology is based on action research, where

researchers "accept the fact that they become part of the problem under examination

as well as actively involved in facilitating change" (Wilson and Morren, 1989).

Soft systems methodology consists of seven stages (Table 1). It assists

researchers in accounting for worldview differences by: 1) Defining the problem

situation; 2) Envisioning improved states; and 3) Proposing, debating and

implementing change strategies (Mills-Packo, 1989). The final outcome of this

methodology is the development of a strategic plan of action which implements the

agreed-upon vision. The emphasizes that the role of a researcher in this process to

best act as a facilitator rather than an expert during the process. The process focuses

on synergy, where parties involved agree on the improved state of affairs they desire

and on the procedures amenable to achieve it.

Because soft systems is a new methodology developed in well-defined business

situations, its application in natural resource management problems is relatively new.

One known exception exists, which consists of a dissertation done through the

University of Hawaii at Manoa (Mills-Packo, 1989). The focus of that study was to

improve the agro-technology transfer process responding to tree crop farming

concerns in Kona, Hawaii. The major conclusions of the study were positive, such as

an improved agro-technology transfer process which benefitted the whole community.

3



Table 1. The seven stages of the Soft Systems Methodology displayed in a Community-Based land management context.

STAGE PRIMARY TASKS RESULTS SOUGHT

1 - Becoming
Acquainted with the
Situation

Gathering background information about the
community's past involvement with land
management.

Collection of all information present and
involvement of the community in the
process.

2 - Describing the
Situation

Synthesize community's accounts of current events
and past history and their opinions regarding
people, tasks and processes.

A synthesis report fully describing the
situation.

3 - Envisaging
Improved Situations

Work with the community to determine a vision of
what they would like a future state to look like,

Community definition of a human activity
system which can meet their needs for land
management.

4 - Developing
Improved Situation
Models

Develop conceptual models with community to
reflect future desired conditions,

Community involvement in development of
models and consensus decision-making.

S - Comparing Models
with Present Situation

Converge models with real world situation and
determine proposals for change.

Involve the community in determining the
significance of various conceptual models.

6 - Debating Proposals
for Change

Work community through the process of discussing
certain changes proposed to occur by using
conceptual models as guides.

Have the community understand w1at is
really taking place and have them envisage
ideas regarding problems and
improvements.

7 - Implementing
Changes

Design an implementation plan and communicate it
to those involved so the key aspects of the plan
can be carried out.

Have the community work towards their
desired future condition of land
management.



DESCRIPTION OF STUDY AREA

The study area is comprised of Indian Reserve (I.R.) #1(1316 ha) and a 2943

ha parcel of crown land, for a total of 4259 ha. It is located approximately 5 km

southwest of Chase, British Columbia (Figure 1). Elevations range from 365 m (1200

feet) to 1250 m (4100 feet), with open range occurring in the lower 200 meters on

south-facing slopes and the remainder of the land primarily being forested. Figure 2

provides a glimpse of the current land classification, based on 1987 data provided by

the B.C. Ministry of Forests.

The area is physiographically located within the Shuswap Highland, which is a

subdivision of the Interior Plateau (Lloyd et. al., 1990). The Interior Plateau

constitutes a large area of the B.C. interior (approximately 900 km in length and 376

km at its maximum width) (Valentine & Dawson, 1978). The plateau lies in the rain

shadow of the coast mountains, but precipitation increases as the Shuswap Highlands

are reached. The topography has been described as rolling with some high peaks.

Most of the parent materials consist of unconsolidated materials which were deposited

during the last phase of glaciation. Soil surveys conducted at several locations

throughout the study area revealed soil textures consisting primarily of loamy sand

and silty barns. Drainage ranged from very rapid to well, with soil depths often

exceeding 1.5 m. These conditions provide adequate conditions for tree growth.

The majority of I.R. #1 is underlain primarily by early Cretaceous Nisconlith

plutonic rocks (Okulitch, 1979). These rocks vary from true granites to granodiorite

and quartz dionte. The northeastern section of the study area is comprised of

bedrock of the Cambrian and Ordovician Silver Creek Formation which primarily

5
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consists of metamorphic slates and micaceous schists. There is an occurrence of the

Chase Quartzite Member in the center of I.R. #1. Rocks from this member range

from quartzite and marble to schists and limestone. Geology of the northwestern

section of the study area consists of rocks from the Mount Ida group, which is part of

the Shuswap terrane (Sprout et. al., 1966). The Mount Ida group includes

sedimentary and metamorphic rocks which have undergone low-grade metamorphism

and includes rock types such as mica schist, green andesite, mica gneiss, agglomerate,

chlorite and slate. A Cordilleran ice-sheet, oriented in a north-south direction,

covered the whole area during the Pleistocene period, leaving a thin blanket of till

which is generally less than six meters in depth. There was only one actively mined

mineral deposit located within the study area, which was located within the Mount Ida

group (located off-reserve) (B.C. Mi EMP, 1988). A small open pit mine was

used to mine silica crystals which were sold to silicon and silicon carbide plants in

Oregon. Few minerals are available on reserve, except for two aggregate deposits

and some silty clay which could be used for local artwork pottery.

The change in elevation, coupled with the geographic position of the study

area, attributes to the unique variety of ecosystems present. Ecosystems have been

classed according to the Biogeoclimatic Ecosystem Classification (BEC) system,

which is unique to British Columbia. The lower elevations primarily consist of very

dry hot grasslands with patchy Ponderosa Pine (Pinus ponderosa) communities

(classed as PPxh2 - Thompson very dry hot Ponderosa Pine variant) (Lloyd et. al.,

1990). Ponderosa pine is the principal species found in this variant, however Interior

Douglas Fir (Pseudotsuga menziesii var. glauca), Trembling Aspen (Populus

tremuloides), Black Cottonwood (Populus trichocarpa), and White Birch (Betula

papynfera) are also found growing in this zone. A detailed forest resource inventory

map is provided in Figure 3 and displays the wide variety of timber types and their

relevant age classes. Due to the complexity of the data provided by the B.C.

Ministry of Forests, species were only assigned as a working group if they constituted

more than 60% of the overall stand composition. Age classes were grouped into the



following three successional stages: 1) Farly (1-49 years); 2) Mid (50-149 years);

and 3) Late (150+ years). Stands with less than 60% composition of one species

were assigned to either a Mixed Conifer working group or Mixedwood working

group. Mixed Conifer stands occur where conifers compose at least 80% of the

stand, and Mixedwood stands occur where a mixed composition of both conifer and

hardwood species exist (and naturally fall outside of other classification criteria).

Areas left blank on the map are not forested.

Interior Douglas Fir communities predominantly inhabit mid-elevations and the

following variants are found growing within the study area: IDFxhla (Okanagan very

dry hot Interior Douglas Fir variant, grassland phase); IDFxhl (Okanagan very dry

hot Interior Douglas Fir variant); and IDFxh2 (Thompson very dry hot Interior

Douglas Fir variant). Other tree species found growing within these variants include:

Ponderosa Pine; Lodgepole Pine (Pinus contorta var. latfolia); Hybrid White

Spruce (Picea glauca x engelmannhi); Western Red Cedar (Thuja plicata);

Trembling Aspen; Black Cottonwood; and White Birch. The study area consists of

abrupt change from a very dry climatic moisture regime to that of a transitional

moisture zone which accounts for the presence of an Interior Cedar-Hemlock (ICH)

unit in the northwest section of the study area. Communities present here primarily

consist of moist cool Interior hybrid white spruce - subalpine fir (Abies lasiocarpa)

types. This variant contains other tree species such as: Douglas Fir; Western Red

Cedar; Lodgepole Pine; Trembling Aspen; Black Cottonwood; and White Birch.

This area has been classed as ICHmkl (Kootenay moist cool Interior Cedar -

Hemlock variant). Detailed information regarding these ecosystems is best consulted

through Lloyd et. al.(1990).

9
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The forests within the study area have been highgraded1 since the early 1950's

and the band placed on 10 year moratorium on logging within reserve forests in 1970

and another moratorium has been in place since 1984 due to local community

concerns. A forest management plan was completed for the band in 1987 and has

recommended that the band wait a minimum of twenty years prior to any harvesting

activities. However, the plan outlines how the band may conduct silvicultural

activities to enhance and maintain their current resource. The forests on reserve

experienced a Douglas Fir Tussock Moth infestation between 1981-82 and Sevin-4 oil

was aerially applied by the B.C. Ministry of Forests. Other insect pests which have

occupied the forest include: Western Hemlock Looper (Lambdinafiscellaria

lugubrosa); Western Spruce Budworm (Choristoneura sp.); Northern Pitch Twig

Moth (Petrova albicapitana) ; Douglas Fir Needle Cast (Rhabdocline pseudotsugae);

Mountain Pine Beetle (Dendroctonus ponderosae); and Terminal Weevil (Pissodes

tenninalis) (Eichel, 1987; B.C. Mm. Parks, 1989). Pathogens are quite frequent

throughout the study area, with species such as Armillaria Root Disease (Armilleria

ostoyae) and Phellinus sp. (primarily Laminated Root Rot P. weirii being quite

common) (Piggins, 1991) and other species including: Black-Stained Root

Disease(Leptographium wageneri); Elytroderma Disease (Elytroderina deforinans);

Douglas Fir Needle Cast (Rhabdocline pseudotsugae); Western Gall Rust

(Endocronartium harknessii); Spruce Broom Rust (Chiysomyxa arctostaphyli); and

Atropellis Canker (Atropellis piniphila) (Piggins, 1991).

The severity of root rots and repeated insect outbreaks has puzzled foresters

and scientists working within the vicinity for some time, but a recent hypothesis has

been that repeated attacks from forest pests can be directly attributed to the

suppression of natural fire patterns in the area, especially in Ponderosa Pine and

1Highgrading is regarded as a poor forest management practice which consists
of only extracting trees exhibiting a high economic value. This practice was common
throughout North America during the early-mid 1900's, but has been gradually phased
out by improved forest management practices.
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Douglas Fir forests with past highgrading practices. It has been speculated that this

would especially promote the spread of root rots (D. Piggins, Pers. Comm., 1991;

D. Lloyd, Pers. Comm., 1991). Dendrochronologists have speculated that local

Ponderosa Pine forests experienced a natural fire frequency of 3-9 years, while

Interior Douglas Fir forests had natural fire frequencies of 14 years. The frequent

periodicity of fires in these forests would primarily help with the following ecological

functions; reduce slash build-up in the understory, keep forest pathogens and insects

in check, help recycle nutrients in the forest floor, and promote natural regeneration.

With the control of wildfire in local forests, ecological processes have been reduced,

often leaving the forests in a "stressed" state. Since the role of any "antagonist" in an

ecosystem is to maintain a healthy population through the "survival of the fittest"

principle, the lack of natural fires in these ecosystems leaves the avenue clear for

vectors such as insects and disease.

The natural cause of fires in the area is primarily lightning. The ignition of

fires in both forests and range by native people across North America is well

documented, especially for the purposes of improving wildlife habitat conditions,

improving conditions for the growth of traditional plants and medicines and also for

driving game out of cover. Although no scientific evidence exists, it is quite possible

that past Neskonlith members burned both forest and range in their traditional

territories. In addition to the forest pest problems within these forests, an interesting

analogy exists regarding the ecology of these forests. It has been speculated that

since fire has been controlled in these systems, that a seral shift has occurred in some

natural Ponderosa Pine ecosystems from pine to Douglas Fir (D. Piggins, Pers.

Comm., 1991). This shift has been speculated to occur primarily due to several

factors: the greater shade tolerance of the Douglas Fir than Ponderosa Pine; pine

survives fire better than fir (especially at a young age); pine is growing at the very

northern limit of its natural range in this area; and that large trees were also

highgraded during the 1950's. Studies in the western United States have also revealed



similar findings, where more shade tolerant species such as Douglas Fir become the

climax species in Ponderosa Pine forests when fire has been excluded (Arno, 1987).

Managers in the United States use prescribed fire as a management tool to:

maintain species composition; thin stands; eliminate thickets; increase forage yields;

encourage sprouting of desirable woody species; and reduce wildfire hazards

(Saveland and Bunting, 1987). Recent efforts by the USDA Forest Service in

Montana emphasize forest management tactics to manage natural ecosystems, where

managers intend to manage Douglas Fir forests back to former Ponderosa Pine

ecosystems through efforts such as prescribed burning (USDA For. Serv., Pers.

Comm., 1992)

The majority of forest management activities on reserve land is administered

through Forestry Canada's First Nations Woodland Program (FNWP), which is part

of the Forest Resource Development Agreement II (FRDA II). The FNWP assists

bands in forest management through: forest management plans; forest inventories;

and silviculture practices. Forests on crown lands are managed by the B.C. Ministry

of Forests. The crown land within the study area is part of the Kamloops Timber

Supply Area (TSA) which is further subdivided into four supply blocks. The study

area falls within the Kamloops supply area (B.C. Mm. For, 1990). These supply

areas are further subdivided into individual timber supply areas which are used by

local forest industry. Federated Co-ops Ltd. is the company which operates on the

TSA in the vicinity of Niskonlith Lake, and the company operates a sawmill near the

town of Salmon Arm at Canoe.

A wide variety of wildlife inhabit the study area, including species valued by

band members, such as: mule deer (Odocoileus hemionus); white-tailed deer

(Odocoileus virginianus); black bear (Ursus americanus); big-homed sheep (Ovis

canadensis); cougar (Felis concolor); snowshoe hare (Lepus americanus); beaver

(Castor canadensis); coyote (Canis latrans); vagrant shrew (Sorex vagrans); ruffed

13



grouse (Bonasa umbellus); blue grouse (Dendragapus obscurus); bald eagle

(Haliaeetus leucocephalus); osprey (Pandion haliaetus); and the common loon

(Gavia immer), to name a few. Although no detailed lists of the wide variety of

wildlife species found in the Kamloops/Chase area exist, a taxonomic list has been

compiled for the province (Campbell and Harcombe, 1985). Traditional usage of

wildlife is now primarily limited to the hunting of ungulates and occasionally

trapping, which has lost popularity recently due to declining fur prices.

The study area contains some valuable fisheries resources, especially in the

South Thompson River, a major tributary of the Fraser River, which feeds into the

Pacific Ocean. The river serves as a very important migratory route for anadramous

fish such as chinook salmon (Oncorhynchus tshawytscha), coho salmon

(Oncorhynchus kisutch), sockeye salmon (Oncorhynchus nerka) and also steelhead

(Oncorhynchus mykiss). Traditionally, fishing has been a very important part of

Shuswap livelihood, however the section of river located on the study site is not used

as heavily as other places, or as in the past. The river is also home to freshwater fish

species such as: rainbow trout (Oncorhynchus mykiss); white sturgeon (Acipenser

transmontanus); carp (Cyprinus carpio); mountain whitefish (Prosopium

williamsonhi) ; and dolly varden (Salvelinus malma). Niskonlith Lake is a large lake

located on the western boundary of I.R. #1 and is approximately 5 km long by 1 km

wide. A piscicide2 was applied to the lake in the 1960's to remove "undesirable" fish

species such as suckers, chub and other course fish and to enhance conditions for

trout. Lake trout (Salvelinus namaycush) were initially introduced to the lake, but

were not successful and Gerrard stock rainbow trout have successfully survived

stocking efforts. The B.C. Ministry of Environment was pressured by the band to

replenish former kokanee salmon populations in the lake, which had been annihilated
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when the lake was treated (kokanee salmon are the freshwater landlocked form of

sockeye salmon).

The lake is primarily fed by two creeks - Niskonlith and Loakin, and several

small unnamed creeks on the west side of the lake. Niskonlith Creek also drains the

lake and is located on the east side of it. Salmon migration was halted during the

1950's in this sector of the watershed when Indian Affairs Canada installed a dam at

the lake to serve for irrigation purposes. Elders of the band say that before this time,

salmon spawned in creeks such as Loakin which drained into the lake. The small

disturbance caused by silica mining activities in the northwest sector of the study area

has left a section of land in need of reclamation efforts, especially since Niskonlith

Creek now runs through a completely altered channel. No data are available which

examine water quality of the watershed. The band completed an irrigation project in

1990, which consists of a flume from when Niskonlith Creek meets the lake.

Archeological evidence suggests that the land base has been traditionally used

by native peoples during the past 4,000 - 5,000 years (B.C. Mi Res. Culture,

1991). Prior to the advance of non-native peoples, local native groups lived a

subsistence-based life which primarily involved hunting, fishing and gathering.

Evidence of habitation exists throughout the area, where summers were primarily

spent down by the South Thompson River, and winter settlements occurred around

Niskonlith Lake. Their lifestyle followed the seasons and what they offered and for

example, groups would leave for periods to gather various traditional food and

medicinal plants where their abundance was known, or travel to favoured salmon

fishing grounds. Some traditional food plants found in the study area include, for

example; saskatoon, arrow-leaved balsamroot (Balsamorhiza sagittata), wild celery

(Loinatium nudicaule), black tree lichen (Bryoria fremontii), indian potato (Claytonia

lanceolata), and soapberry (Sheperdia canadensis). The land was also highly used for

spiritual purposes and petroglyphs on I.R. #1 confirm this use. At present, only the

middle aged and older generation of band members retain fragmented memories of
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living by the old ways. Many younger band members are interested in maintaining

their culture and conserving areas of traditional use by their forefathers.

A large section of the reserve land consists of open range, which is quite

common in the South Thompson valley, especially on south-facing slopes. The area

has been steadilgrazed for many decades, and little or no range management

practices have been implemented. However, the band has regulated cattle movement

over a large portion of the range land during the 1992 season. A great deal of the

range includes the following common vegetation species: bluebunch wheatgrass

(Elytrigia spicata); big sagebrush (Artemisia tridentata); pasture sage (Artemisia

frigida); pinegrass (Calamagrostis rubescens); arrow-leaved balsamroot

(Balsamorhiza sagittata); saskatoon (Amelanchier alnfolia); black hawthorn

(Crataegus douglasii); and trembling aspen. Some problem species occur, such as

diffuse knapweed (Centaurea dffusa) and cheatgrass (Bromus tectorum). Cattle are

owned by individual band members, and are left to graze either on private land

parcels on reserve, or on allocated band range land. The majority of cattle are sold

for beef, while some one-year calves are sold to Alberta buyers. The band formally

burned their range, but have not done so for a number of years and are interested in

resuming this practice. Mismanagement of the range resource has resulted in

problems such as: compacted soils; overgrazing; loss of plant diversity; siltation

and alteration of riparian zones; reduced amounts of traditional food plants -

especially those with edible roots; and introduction of undesirable vegetation such as

knapweed.

The B.C. Ministry of Forests is responsible for range management activities

on crown land, and currently issues grazing permits for interested ranchers. Several

grazing permits are present within the study area, but general observations found that

the cattle tended to primarily occupy the area east of the hydro line down to the lake.

Cattle are permitted to wander through forested area, primarily browsing understory
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vegetation. The main concern from a wildlife biologists perspective, is that it is

critical that cattle be removed from lower elevation sites by the end of September

each year, as they will directly compete with ungulates such as deer and moose for

available browse (S. MacDonald, Pers. Comm., 1991).

A reasonable section of the reserve has been cultivated primarily for the

production of hay, alfalfa and some occasional cereal crops. Much of the land base

in this area has been previously allocated to families constituting as Neskonlith band

members. Thus, the practice of farming has been conducted for many decades, and

the band hopes to improve general conditions for band members, as evidenced by the

installation of the flume. The band would also like to promote the growth of cash

and high value crops, such as ginseng, which can be successfully grown in the South

Thompson valley.

The study area, being situated within the Shuswap Lakes region, is highly

valued for its recreational and tourism values. A park is located on the west side of

the lake and is currently being managed by the B.C. Ministry of Parks. A total of

2,839 parties camped and 10,145 parties used the park for day use activities,

according to 1990 statistics (B.C. Parks, Pers. Comm.). Recreational opportunities

include activities such as: fishing; canoeing; hunting; boating; swimming; hiking;

horseback riding; camping; and cross-country skiing. Tourism opportunities remain

high during the year, with peaks during the summer months.
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LITERATURE REVIEW

The following review will focus on aspects of: community-based resource

management on Native Indian lands and new perspectives of ecological management

concepts applicable to forestry.

Past community-based resource management has mainly considered individual

resource uses (i.e.- forestry) on Indian lands. Forestry Canada, through the FRDA II

program is the main vehicle for funding forestry projects. FRDA funds forest

inventories, forest management plans and silvicultural prescriptions identified in the

forest management plans, on Indian land. Specifically, funds are provided through

the First Nations Woodlands Program, which is a component of the federal-provincial

agreements known as FRDA's (Forest Resource Development Agreement). Each

province in Canada has an individual five year agreement with Forestry Canada.

Current forest management plan guidelines on Indian lands focus on

management of forests for timber production (Hirvonen and Woods, 1986). Reed

(1989) also discusses the lack of balance found in FRDA's, since they focus solely on

timber production, excluding wildlife, recreation and other non-timber values.

However, Woods(1989) discusses the merits of an integrated forest management

approach for managing Indian lands in the future. French (Pers. Comm., 1990)

mentioned that the Bureau of Indian Affairs in the United States has begun shifting its

management emphasis towards an integrated resource management approach. The

Warm Springs Indian Reservation in Oregon is a good example of an American Tribe

which has taken the initiative to follow this approach. A draft integrated resources
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management plan for the forested area of the reservation has been completed

(CTWSR, 1992), but it took the tribe upward of 2.5 years to complete (D. Sehgal,

Pers. Comm., 1992). The process involved a team of ten professionals from various

disciplines, along with the formation of working groups and councils, to collaborate

and come to terms of agreement regarding how the land should be managed.

Warm Springs has decided to reduce its allowable cut by 50% during the next

few years, and emphasize remanufacturing of lumber products rather than the primary

manufacturing process, which has traditionally occurred since the 1940's. This

change, along with the addition of a casino on the reservation are expected to help

offset losses to be experienced by reducing the total allowable cut. Through working

with the integrated resource management planning process, the community has

decided that they value uses other than forestry on their traditional lands, which in

turn has convinced managers to manage accordingly. Other Tribes in the western

U.S. are expected to follow somewhat of a similar approach.

Hanson (1985) discusses the striking heterogeneity of native people in regards

to their identity, needs, aspirations, personal capabilities and socio-cultural orientation

which springs from their various lifestyles. Figure 4 provides an overview of the

major lifestyles of various Canadian aboriginal groups. Each of the native groups

encounters a different set of problems, circumstances and opportunities which cannot

be effectively addressed within the conventional set of developmental policies and

strategies. Hanson (1985) presents the challenge laid for the manager working with

native groups, which is to determine where various groups of native people are in

their relationship to modern day institutionalized life and to understand that each has

various needs, desires, priorities, capabilities and socio-cultural orientation with

regard to their preferred lifestyle.

Natives who live on reserves are less successful economically than other

Canadians (Armstrong, 1989). The numerous factors for this are generally grouped
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under three headings; conventional, cultural and legal. Hanson (1985) presents his

concepts of Dual Realities - Dual Strategies when considering effective programs for

resolving the needs of many native groups. Current initiatives often benefit modern

(change-oriented) native groups, but are relatively inappropriate to the needs,

aspirations and capabilities of groups who prefer a traditional way of life, as

exemplified by their recent ancestors. Figure 5 illustrates this concept when

considering economic development activities on Indian land.

Community forestry has been defined as "community development based on

multiple resources in forested ecosystems" (Duinker et al, 1990). In their study of

community forestry across Canada, the authors found only two "good" examples

which comprised of municipally run forest estates in British Columbia. Many so

called "community" forestry projects examined in Canada did not meet with their

expectations. Overall, community forestry is not widely practiced across Canada, but

is presently becoming a much-discussed form of land tenure and management.

A paucity of published literature on native resource development programs

exists. Literature is also scarce on integrated resource development programs which

are community driven. }{opwood (1988) discusses how significant improvements with

native economic development can only come about with the more complete and

successful utilization of the reserve resource base and a further examination of off-

reserve business and labour markets. Hopwood also mentions that the 1.3 million

hectares of productive forest lands on Canada's Indian Reserve's are the base for

many renewable resources including forage, wildlife, timber, recreation, gathering,

water supplies and fisheries. However, he concludes that these forests have been

severely mismanaged.
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When discussing the future of native resource management programs,

Hermelin (1989) mentions that the interaction of multiple factors is the key variable

which must be understood and incorporated in resource management plans. A wide

variety of factors, from soil and wildlife to recreation and technology, must be

considered in a holistic understanding of the relationship between humanity and

environment. Hammond (1989) insists that current integrated forest management

plans do not meet essential criteria and are timber biased, emphasizing short-term

profits from forest harvesting rather than adhering to sustainable forestry practices.

He speculates that an equivalent number of jobs may be created through holistic forest

use by deriving more products from the forest and through labour-intensive practices.

Canadian native groups were impressed at the 1989 Canadian National Native

Forestry Symposium (held in Vancouver, B.C.) by the integrated resource

management program run by the White Mountain Apache tribe in Arizona, U.S.A.

Stago (1989) recalled when the tribe originally focused on timber production, and

subsequently developed a full scale integrated resource management program.

Annually, this program has revenues of: $30-40 million in timber; $ 10-15 million in

ski resort operations; $1.5 million in recreation; and $5-6 million in livestock

(figures in U.S. funds).

When considering native resource development, Merkel (1989) emphasizes that

a community-based integrated resource management program offers the best

opportunities for long-term success. He provides six reasons to back-up his

statement:

* It ties directly into the traditional natural resource oriented lifestyle of the

Indian society.

* The Indian society has a very strong collective resource management ethic.

* This land ethic is universal, so it is one of the building blocks towards
developing a strong united front.



* The Canadian public wants ecologically sound resource management, and
this initiative can give a role model to take pride in.

* The field is very labour intensive.

* It is an investment in our children's cultural inheritance.

Overall, the field of community-driven, integrated resource development is

relatively new. Little has been published in this field, but provincial agencies such as

the British Columbia Ministry of Forests, Alberta Forest Service and the Ontario

Ministry of Natural Resources are beginning to install programs of this nature. The

Model Forest program, which has recently been put into place by Forestry Canada,

will pilot regional demonstration sites in ten locations across Canada featuring new

and integrated methods of forests management.

Advanced technology and an increased global environmental awareness have

forest scientists and managers evaluating current systems with a new perspective. In

the Pacific Northwest region, the term "New Forestry" has been introduced by

Franklin (1989). This term is intended to "reflect a fresh philosophy... .distinct from

traditional forestry". New forestry incorporates preserving biological legacies in

areas affected by forestry practices (Franklin, 1989). Biological legacies can be

defined as "anything biological or of biological origin that persists, and through its

persistence helps maintain ecosystems and landscapes on a given trajectory" (Perry,

1991). Legacies may include: redundancies (e.g. - the ability of different plant

species to maintain the nutrient cycle); keystones (e.g. - large dead wood);

reservoirs (e.g. - soil organic matter); and landscape patterns.

Current research continues to unravel constituent legacies which exist in forest

ecosystems. The broad scope of sustainable forestry embodies "new forestry" and is

focused on maintaining long-term health and productivity of our ecosystems (Perry,

1988). Perry also reveals that the basic principles of sustainable forestry can apply to
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any renewable resource. Salwasser (1990) discusses how we must broaden the

concept of multiple use to include multiple values in order to extend the concept of

sustained yield to sustainablility of all the values and uses of healthy systems.

Sustainability of an ecosystem consists of factors which contribute stability and

resilience in the system and are divided into three broad groups: 1) Those associated

with soils; 2) Ecological diversity; and 3) Genetic diversity within populations of

single species (Perry, 1988). The U.S. Pacific Northwest has already been

undergoing some drastic changes in their forest management practices and a "new

perspectives" program has been initiated within the USDA Forest Service. The

program will involve demonstrations of new land management practices along with

the development and testing of new approaches to managing national forests and

grasslands (Salwasser, 1990). Salwasser (1990) perceives the evolution of forest

management as having three stages: 1) Regulation of use; 2) Sustained-yield

management; and 3) Sustainable-ecosystem management. The author concedes that

little is defined about what sustainable-ecosystem management is and how it differs

from sustained-yield management, but speculates that the concept will be developed

and tested over the next few decades. Providing an interesting parallel to the

evolution of forest management, the author presents the following three models of

forestry: 1) Tree-crop forestry; 2) Multiple-benefits forestry; and 3) Preservation

forestry. Each model has its place amongst various management settings but has an

important role in reflecting the overall land ethics of today's society. Thus, the

emphasis of this thesis will be somewhat similar to the models Saiwasser presented,

and an attempt will be made to discover what may constitute as a foundation for a

biologically and economically sustainable forest.

The issue of biodiversity has now entered the arena of sustainable resource

management and can be defined as "more than just species diversity or endangered

species the variety of life and its processes" (Noss, 1990). It is anticipated by the
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scientific community that the issue of biodiversity will present an opportunity to

address environmental problems holistically.

Sustainable resource management also incorporates landscape patterns.

Landscape patterns determine "the variety, integrity and interconnectedness of habitats

within a region" (Perry, 1991). Landscape silviculture involves considering some of

the following criterion to integrate into management: correspondence to the

functional roles of pattern in the natural landscape; maintenance of a proper mix of

habitats; and maintenance of landscape that buffer and absorb the energy of

destructive forces. Ecologically sustainable landscapes are critical to our future and

landscape ecology must be applied to help focus on maintaining large heterogeneous

land areas which often contain people (Forman, 1988). If sustainable resource

management is a goal, a landscape ecology plan which incorporates holistic values

associated with the land should be a priority for every natural resource area. It is

therefore clear, that a community-based integrated resource management system

should incorporate aspects of sustainable resource management.
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METHODS

I spent four months in the Kamloops area to gain familiarity with the band and

tribal council, gather background information and work with the soft systems

approach. A wide variety of government and private agencies were visited to obtain

relevant information and to gain familiarity with the community and land base.

Meetings were held in conjunction with those of the band's economic development

committee and the soft systems methodology was integrated in the process.

Resource and cultural management data was digitized and put into a Terrasoft

Geographic Information System. Terrasoft is a Canadian PC-based GIS that provides

for both vector and raster processing. The system is in wide use in western Canada

and to a limited extent internationally. GIS is widely used to store a wide variety of

data ranging from resource management to municipal information. The system is also

a great asset to managers, as it allows for analysis of stored data for a wide variety of

uses.

Since many different GIS software packages are available, terminology

amongst systems can often be confusing, so some brief definitions of terms used in

this project are discussed. GIS works with both spatial and non-spatial databases.

Let us relate the spatial component of a database to a mapsheet and the non-spatial

component to a database management system which stores essential site data not

necessary for viewing purposes. The alliance of the spatial and non-spatial

components of a database is known as a theme. Terrasoft supports four major types

of themes: feature; network; area; and raster. Both area and raster themes were

used for this study. Area themes consist of vector-based polygons which cover closed
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areas, such as forest stands (DRS, 1992). Figures 4 is an example of an area theme

and was made possible through the interactive nature of the database associated with

the GIS. A new field of values had to be created for all the various forest

classifications and then the GIS was queried to determine how they were spatially

arranged. Area themes work well for display purposes, or to simply store map sheets

in a computerized database. Various area themes can be overlayed onto each other,

but do not serve well for analytical purposes. For example, if we overlayed a

geology map onto a forest cover map, the computer would create a new polygon

wherever lines from either map intersected. However, raster themes are available

which facilitate analytical functions. Raster themes segregate a mapsheet layer into a

matrix of small grid cells called pixels. Imagery collected from satellite works along

the same principles. An area theme can be converted to a raster theme which allows

for this process. Pixels can be set at any resolution and a 10 m X 10 m resolution

was used in this study. Layers are individual levels of information found within raster

themes and are primarily used for analytical purposes such as modelling and

buffering.

Raster layers allow certain areas (which were derived from polygons in area

themes) to be assigned with one hierarchial value. This allows the analyst to specify

values for different areas throughout the map. A forester may want to assign prime

Douglas Fir sites with a value of 10 and Aspen stands on poor sites with a value of 2

for example. Once raster layers have been completed for all maps of interest, a

model can be created which overlays all maps and projects end results. In contrast to

area themes, raster themes allow the overlay of several maps, and then generate a

final composite map without a complex of lines on the screen. For example, consider

a map created to reveal various aquatic buffer zones to be protected in forestry

operations and assigned a value of 20. If the forestry map mentioned above was

overlain with that of the buffer zones, using a simple program such as "the highest

value dominates", then the resultant map would exhibit aquatic buffer zones overlain

across forest stands near water. Figure 9 provides an example of this. When raster



Forest Cover
Agriculture
Range
Recreation
Biogeocli matic
Parks
Tô:Kgraphy
Wildlife
Fisheries
Cultural Sites
Traditional Usage Areas
Geology

Table 2. Resource/Cultural information compiled into the GIS for research.
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analysis is complete, the map can be converted back to an area theme (primarily for

display purposes - also the case of Figure 10). Buffering is another analytical process

used with raster analysis and has been popular with tasks such as; determining rate of

spread in oil spills, determination of road and stream buffer zones, and hazardous

waste disposal area location.

A wide variety of data was collected from the Neskonlith Indian Band, the

Tribal Council and various government agencies. However, a parameter had to be set

regarding how much data could be compiled into the GIS, as only so much

information would be useful for analyzing resource management applications. Table

2 lists all the various layers of information compiled in the GIS during the course of

the study. The following digital layers were obtained through the B.C. Ministry of

Forests: forest cover; agriculture; range; biogeoclimatic; and parks. Information

compiled for forest cover was based on 1987 inventory and contained more
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data than necessary for the purposes of this study. Information present in the range

and agriculture layers was quite limited and further details had to be injected through

consultation with the band and field visits. Biogeoclimatic information consisted

solely of boundary lines, but data relevant to the study was transferred from regional

handbooks available to the working database. This information primarily consists of

data relating to; climate, growth and yield, understory vegetation and soils.

However, the GIS facilitates as a storehouse for data which usually is obtained from a

wide variety of sources. The province has been active in updating all their digital

information into a new format known as TRIM ('Terrain Resource Information

Management) which includes topographic data. However, TRIM data was not ready

for the Kamloops District during the past year.

Recreation maps were collected through the Recreation Branch of the B.C.

Ministry of Forests and were digitized into the GIS. Topographic maps were

compiled through the National Topographic Survey (NTS) of Energy, Mines and

Resources Canada. Contour intervals were 100 ft. (33.3 m) and this information was

digitized into the GIS. No actual wildlife habitat maps were available for the study

area, so the regional biologist recommended that I assemble a map based on

biogeoclimatic zones. I also created fisheries maps based on information gathered

through the band, tribal council and government agencies. Information on cultural

sites were collected through the B.C. Ministry Responsible for Culture and digitized

into the GIS. Traditional usage areas were mapped out by a staff member of the

Adams Lake Band. Neskonlith Band members also shared knowledge when

compiling this map and information was digitized into the GIS. This map delineates

areas traditionally used by native people for various purposes, including: hunting;

fishing; trapping; gathering of food plants and medicines; spiritual sites; travelling;

meeting; habitation and other uses. By no means can this layer of information be

considered complete, but should rather be seen as a start for the band. Surficial

geology data was obtained through the Geological Survey of Canada of Energy,

Mines and Resources Canada and digitized into the GIS.
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Once maps were digitized, area themes were created for all layers of

information to be used in analysis. Values were assigned to all polygons for each

map, and were based on importance to that particular resource. Most polygons in the

geology map, for example, received a low ranking due to the poor mineral occurrence

and potential for the area. These values were then carried over into raster layers,

having been originally placed in area themes. A raster theme was then created which

contained a host of data layers ready to analyze. Three distinct models were created

from this information and procedures used will be discussed in detail through the

upcoming sections.

Once the alternatives were complete they were presented to the band to

stimulate discussion. Recommendations were then provided for the band to follow.

These recommendations are intended to provide the band with a clear direction of

where to proceed once a management framework is in place. The band may want to

proceed to design and implement an integrated resource management plan through this

framework and will have the database capability required to work on upcoming

management concerns.

SOFT SYSTEMS METHODOLOGY

The soft systems methodology was used as a suggested tool to begin a

community-based approach to resource management planning. Stage One of the

process, Becoming Acquainted with the Situation, began in July 1991, once research

commenced in the Kamloops area. Time was spent actively researching processes and

perspectives within both the Shuswap Nation Tribal Council and the Neskonlith Indian

Band. A great deal of this time involved learning who the Shuswap people are, their

cultural heritage, worldviews and present situation.
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Since becoming acquainted with the situation involved much more than dealing

directly with the First Nations groups, much time was spent with various government

and private agencies and learning as much as possible about the prescribed land base

and the various stakeholders involved with it. A great deal of literature and maps was

obtained through these visits which was thoroughly reviewed to help become

acquainted with the "big picture". A series of meetings were held coincidentally with

the band's economic development committee and the community was well informed of

these and encouraged to attend. Individual band members were also visited to help

obtain information and mind maps were often used to put results of discussions and

meetings into a display reflecting their ideas and input. Working with the community

through this process helped me start to understand their values, beliefs and visions.

Much of what I found is discussed in the Introduction. Time was also spent working

with the Chief and Council regarding the research project and attending Council

meetings.

Stage Two of the soft systems methodology involved Describing the Situation,

which involved synthesizing information gathered in Stage One, describing the present

and necessary structures and processes of a situation and depicting the principal

themes of concern and primary tasks associated with the current situation. The

process of Mind Mapping is suggested as a valuable technique when undertaking

Stage two and involves organizing information collected into a holistic form. An

example of a Mind Map has been provided in the Results. This information was

condensed into a report which was then presented to the band and tribal council for

review. This report appears in the introduction of this thesis and is entitled Overview

of the Neskonlith indian Band.

Stage Three of the methodology, Defining Human Activity Systems, was begun

with the band, but progress was halted simply because the community was not at the

stage where they wanted to develop this. The same applies to the remaining stages
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(4-7) and the band will be encouraged to follow through with the methodology when

they are fully prepared to take it on. Working through the remainder of these stages

will assist the band develop priorities, restrictions and plans regarding resource

management activities.

DEVELOPMENT OF MANAGEMENT ALTERNATIVES

Three different management alternatives were generated in order to provide

band members with clear options as to how their land could be managed. These three

alternatives were described as: economic; ecological; and balanced. The emphasis

of the economic alternative was strictly focused on maximizing short-term profits

from the land base. This was accomplished through examining current land use

patterns, determining land use options that provided the highest dollar returns and

managing accordingly. In contrast, the emphasis of the ecological alternative was to

manage for ecological processes, threatened or endangered plant or wildlife species,

maintenance of long-term site productivity, maintenance of biological diversity,

retention of natural landscape patterns, and protection of ecologically sensitive areas.

The study area was examined for these characteristics and qualifying areas were

removed from an active resource management base. The procedure for this will be

discussed later. Management practices which were determined to damage the

environment or cause excessive disturbance were avoided. This alternative can be

considered somewhat extreme, but was drafted to reflect possible future conditions

which could be expected with increasing public and ecological demands with forest

management. The balanced alternative is a compromise between the first two

alternatives that seeks to maintain an economically and ecologically sustainable land

base.

The methodology used to analyze various data layers used in the three

alternatives consists primarily of raster analysis techniques, which is one of the

primary applications of GIS analysis used for land management. A reasonable
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amount of literature exists on this topic, and Ripple (1987) provides a good

compendium from which to begin. Raster layers were analyzed using a grid cell

overlay (Dangermond, 1984), which is described as developing Boolean type map

overlays necessary to create composite maps. This process involves the weighting of

certain classifications for multiple map layers, which typically results in a numeric

surface of composite data (stored in pixels), thereby expressing the users

interpretation. Classification files were used to achieve this process using Terrasoft

and involved grouping different sets of criteria within a classification into classes

(DRS, 1992). Each of these classes has a numeric expression associated with it,

along with a set of filter conditions based on the pixel values of one or more layers

within the theme. Table 3 presents all the layers used in each of the alternatives,

along with the relative weightings assigned to them. Environment Canada (1984) uses

a similar process to analyze ecological land data known as weighted-factor analysis.

This process weights variables according to their relative importance in the analysis.

Battad and Loh (1993) also use a similar process to analyze various data layers to

produce hydrologic response units, which are in turn used to determine soil erosion

simulation models.

A classification file was written for each alternative, and several test runs were

conducted for each. These test runs allowed for examining how various weightings

amongst layers affected the final outputs. This provided a fine tuning of results, and

more importantly, the presentation of scenarios to the community for input. These

test runs did not produce any significant effect in my output, but the final weightings

were ranked in a scientific manner which reflected both what the band/community felt

important and the alternative being conducted. This practice could prove useful when

presenting graphical results to an interactive audience who may arbitrarily demand the

switch of weightings used for forestry values, to that of cultural sites, for example.

This can be accomplished in a relatively short period of time by an experienced user,

who must simply reprogram the classification file and run the analysis again.



Table 3. Weightings assigned to data layers of three management alternatives analyzed.
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LAND USE DATA LAYER ALT. ONE ALT. TWO ALT. THREE

Riparian Areas NA (Not Applicable) 25 22

Golf Course/Resort 9 NA 16

Protection Areas/Parks 8 24 21

Cultural Sites NA 23 20

Old-Growth Forests NA 22 NA

Wildlife Corridor NA 21 18

Flammulated Owl Habitat NA 20 NA

Long Term Productivity Islands NA NA 19

Fisheries 6 19 17

High Value Multiple Use Areas NA 18 12

Med. Value Multiple Use Areas NA 17 11

Low Value Multiple Use Areas NA 16 10

Traditional Usage Areas NA 15 8

Nonproductive 1 14 15

High Value Recreation NA 13 7

Medium Value Recreation NA 12 6

High Value Alt. Plant Areas NA 11 5

Medium Value Alt. Plant Areas NA 10 4

High Value Wildlife Areas NA 9 NA

Medium Value Wildlife Areas NA 8 NA

Forestry 7 7 9

Cultivated 2 6 14

Open Range 3 5 13

Tourism NA 4 NA

High Value Geology NA 3 3

Medium Value Geology NA 2 2

Low Value Geology NA 1 1

Aquaculture 4 NA NA

Shrimp Production 5 NA NA



Management Alternative One

The initial management alternative focuses on a traditional economic

perspective of resource management which strictly considers profit maximization. I

do not want to imply that all "traditional" resource management practices exhibit

characteristics as these discussed in this scenario, but would rather have this

alternative display a "worst case scenario" to the band. Thus, I have assumed that the

levels of resource use are quite high and operational guidelines and standards are

poorly developed. Nine data layers were identified and prepared for analysis (Table

4). This process involved examining and weighting data layers to reflect the land use

which generated the highest rate of return. Table 4 reflects the weighting order used

in analysis. Data were stored as area themes (vector) and were then converted to

raster themes to facilitate analysis. All nine data layers were overlayed onto each

other and the resultant layer was assigned as the management alternative. Geology

was not analyzed since no prospects for profitable mining exist. The park and lake

were assumed to provide plenty of recreational opportunities, hence the recreation

layer was disregarded from analysis. Tourism opportunities, such as the golf course

and resort proposed by the band were also reflected in the analysis and were

considered most valuable due to their potential economic contribution. Parks and

private land parcels were also viewed as quite valuable in economic terms, especially

if managed in conjunction with the golf course and resort.

Forestry was viewed as a substantial economic contributor to the band, with

the emphasis of management based on a traditional timber management perspective,

which is not too concerned about forest regeneration, harvest regulation or site

degradation. Aquatic systems on the study area were allocated to profitable fisheries

ventures, primarily being sport fishing and aquaculture in this case. Range and

agriculture programs were geared towards maximizing economic production and

running at full capacity where possible. Non-productive lands were given low value

since they weren't capable of producing marketable values.
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Table 4. Data Layers used in Analysis for Management Alternative One.

Overall, the basic approach was to maximize productivity out of every situation

possible and generate plenty of short-term profits to directly benefit the community.

Potential trade-offs or risks to these activities would primarily consist of a

disturbed and degraded environment which would most likely be unable to sustain

production of this nature on a long-term basis. Reforestation would not be promoted,

and areas incapable of natural regeneration would be left as is. The aquatic systems

would be deprived of natural fish stocks after a certain period of time, which would

most likely alter these ecosystems in the long-term. The range and agricultural areas

would most likely suffer from overgrazing and soil degradation, respectively.

Management Alternative Two

Management alternative two involved an ecological approach to determine

appropriate land uses. A total of 25 raster layers were created and overlayed. Data

layers used in analysis for this are listed, in respectively weighted order, in Table 5.

A thorough attempt was used to locate protection areas, which primarily zoned areas

with steep slopes greater than 30%, and to exclude them from any resource
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Riparian Zones
Protection Areas/Parks
Cultural Sites
Old-Growth Forests
Wildlife Corridor
Flamrnuiated Owl Habitat
Fisheries
Righ Value Multiple Use Areas
Med. Value Multiple Use Areas
Low Value Multiple Use Areas
Traditional Use Areas
Nonproductive
Recreation(High& Med. Value)
Alternative Plant Use(High & Med.
Value)
Wildlife(High & Med. Value)
Forestry
Cultivated
Range
Tourism
Geology(High, Med. & Low Value)

Table 5. Data Layers used in Analysis for Alternative Two.
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management practices. Riparian zones were identified and prescribed the following

size buffer zones: Niskonlith Lake - 300 m; Chee Lake - 100 m; Class II Streams -

60 m; and Class III Streams - 20 m. These values are slightly enlarged buffer

widths, based on figures commonly used in forest management plans in western North

America. The distance used in stream buffers is total width measurement. The GIS

was used to place the buffer zones in their exact place. In addition to ecological

practices, known cultural sites were protected by a circular 200 m buffer zone.

The following sections discuss how management efforts strived to protect certain

values identified for this alternative.



Old-Growth Forests and Flammulated Owl Habitat

The following criterion were used to classify old-growth forests: 1) A forest

growing in a stand greater than 10 ha in size; 2) An average stand age greater than

150 years; 3) Preferably a mixed canopy class; 4) Presence of standing, dead

snags; and 5) Large, dead and downed woody debris. Flammulated owl (Otus

flammeolus) habitat was described in the South Thompson valley by Howie

& Ritcey (1987) where authors found that the birds seemed to prefer the following

habitats: old-growth Douglas Fir forests (200+ yrs.) growing in the dry belt

(specifically the IDFa subzone - very dry submontane Interior Douglas Fir); presence

of cavity-bearing snags; an elevation between 375 m and 1250 m; and past selective

logging practices which lend to an open nature in the forest. Flammulated owls are

small, migratory birds which generally winter in Mexico and Central America and

will often migrate as far north as British Columbia to nest. However, their entry into

Canada is limited to the southern Rocky Mountain trench, along with the Okanagan

and South Thompson valleys. The rationale for protecting owl habitat in this

alternative is to maintain habitat in case the species reaches threatened or endangered

species and to promote biodiversity.

The owl has been found to occupy forest consisting of mature Douglas Fir

(100-200 years) to second growth (<100 years) in the Kamloops Forest Region.

Thus, the GIS was queried to reveal stands which exhibited the major habitat criterion

of the species, as listed above. Prime habitat occurred where forest stands met all the

above criterion, while secondary habitat was assigned to all forest stands meeting the

above criterion, but having a stand age between 50-150 years. Both this alternative

and the balanced alternative focus on preventative management, as opposed to

confrontational management. The spotted owl in the U.S. Pacific Northwest has been

a prime example of confrontational management, for example. Whenever issues

regarding biodiversity, old growth, wildlife and ecology were discussed in band
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meetings, the people's interests were centered on conserving populations and

maintaining critical habitat components of species such as the Flammulateci Owl.

Corridors

A 400 m wide wildlife corridor was strategically located in the study area to

provide wildlife (primarily ungulates) with a long-term travel corridor. It has been

placed to serve as a fall and spring migration route to provide deer, moose and

possibly bighorn sheep concealment when traversing from high elevations (summer

habitat) to lower elevations (winter habitat). All clearcutting forestry practices will be

excluded from this area, but selective logging practices which retain ample hiding

conditions for wildlife could be permitted. Fisheries and forestry areas were selected

as being those offering the best land/water use options for those practices.

Multiple Use Areas

Several GIS raster layers were overlain to produce the multiple use areas,

which simply are areas which have a high demand amongst various resource users.

The following resource uses were included in the multiple use analysis: forestry;

recreation; alternative plant production; and wildlife. All GIS layers compiled were

assigned various classifications, in this case all polygons in each resource layer were

ranked from low to high value. High value multiple use areas were zones where all

four (high value) resource practices coincided. Medium value multiple use areas

occurred where all four (medium value) resource management practices coincided.

Low value multiple use areas were zones where all four (low value) resource

practices coincided. Areas not meeting these criterion were ignored by the computer

as having potential for allocation.
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Recreation, Alternative Plant Production and Traditional Use Areas

Recreation areas were ranked according to the value prescribed in the area

theme. Areas receiving highest values, for example, were located around Niskonlith

Lake and the southeast facing slope west of the lake. Alternative plant production

areas were areas deemed appropriate for the production of understory food or

medicinal plants. Areas suitable for yielding profitable crops were given higher

rankings than unsuitable areas. Alternative plant production is a growing field of

interest, more common in the coastal region, but quite applicable to an interior

setting, especially where more moisture is found such as in the Interior Cedar-

Hemlock biogeoclimatic zone. Profitable small businesses are in operation on the

coast, where a wide variety of merchantable forest products can be produced without

impairing forested ecosystems. Native people within the Shuswap Nation have

expressed interest in producing traditional food plant crops under managed forests,

and a project of this nature is scheduled to take place during the next year on

Neskonlith Indian Reserve #3 in Salmon Arm (L.Thomas, Pers. Comm., 1992).

Geology was included in this analysis to stay in league with the concept of

integrated resource management, but few economic benefits can be foreseen unless

coming from aggregate or quarry production. However, geology was ranked into the

following classes and weighted accordingly in the analysis: high; medium; and low.

Overall, this alternative resulted being the most complex out of the three alternatives.

Management Alternative Three

The final management alternative was assembled as an attempted compromise

between the first two alternatives. A total of 22 various layers were used in the

analysis and are listed, in order of importance used in analysis, in Table 6.
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Weighting attempted to protect high value ecological features within the area,

such as riparian zones, steep slopes and sensitive sites while also supporting

economically viable practices which could produce a profitable rate of return for the

band, while not impairing the environment or contravening the Shuswap land ethic.

The model for this alternative was created by shifting weights amongst different data

Table 6. Data Layers used in Analysis for Management Alternative Three.

Riparian Zones
Protected Areas/Parks
Cultural Sites
Long-Term Productivity(LTP) Areas
Wildlife Corridor
Fisheries
Tourism
Nonproductive
Cultivated
Range
High Value Multiple Use Areas
Medium Value Multiple Use Areas
Low Value Multiple Use Areas
Forestry
Traditional Use Areas
Recreation(High &
Alternative Plant P h &
Med Value)

n1nv(Hic'h Med & Low Value)

layers in an attempt to balance ecological values with economics. This can be

evidenced by resource values such as tourism, range and cultivation having a greater

value in this alternative when compared to those in alternative two. Since multiple

use areas constituted such small areas, they were not weighted as heavy and did not

carry as much importance as in alternative two. It was also assumed that traditional

usage areas and alternative plant production areas could be managed in harmony with

other resource management practices and therefore these values were weighted low.
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All data layers were encountered in other alternatives, except for the long-term

productivity (LTP) areas. These areas pooled characteristics of both old growth

forests and prime flammulated owl habitat (as defined in alternative two) to produce

long-term productivity areas. This concept is somewhat new in Canada, but has been

practiced in the United States, particularly in the Pacific Northwest. One strategy of

maintaining LTP areas across a landscape is to maintain characteristics of old growth

forests such as: biological legacies - large dead and downed woody debris, snags,

mycorrizhal root mats; biologically diverse ecosystems; ecologically sensitive soil

processes; and maintain sensitive wildlife species which rely on old growth. LTP

areas could also be considered viable for the following reasons: maintenance of a

native species gene pool; and serving as an innoculant (serve as a refugia for the

reintroduction of species into the general forest). These area cannot be considered a

total solution for long-term site productivity but should only be considered a small

part of an overall strategy to manage for ecosystems. LTP areas will not be open to

resource management practices, but forestry activities such as maintenance and

underburning are examples of some tools which could be used to keep these areas

perpetuating.



RESULTS

After spending time amongst the Shuswap people and becoming more familiar

with their culture, values and way of life, it became clear why they (along with many

other Native groups in Canada) were not connected with the "mainstream" flow of

resource management activities in the country. Time spent meeting and gathering

background information at various government, industry, and private interest groups

was well invested and helped provide a "holistic" insight into the situation. It is

obvious that the Shuswap are quite interested in becoming more involved in resource

management planning and activities, especially when non-native operations occur on

their traditional lands. However, a human resource sector must be available to work

with modern technology to begin the planning process and work with current

stakeholders.

The three management scenarios were completed in the summer of 1992 and

presented to the band for discussion. The band preferred what was offered in the

balanced alternative (#3), which tended to balance ecological management principles

with economic development and adhered to the principles of sustainable development.

This alternative can only be considered as a framework for future management

activities, and may serve as the basis for a comprehensive integrated resource

management plan. Since the community favoured management alternative three

(balanced) over the other two, recommendations for future management practices will

be based from this alternative. The following sections provide an overview of results

of the soft systems methodology and the three management alternatives.
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OVERVIEW OF THE NESKONLITH INDIAN BAND

The soft systems methodology is a process that has gained merit in work with

communities and is aimed at assisting them improve their current situation (in this

case, natural resource management)3. The Neskonlith4 Indian Band is located in the

southern interior of British Columbia and hosts a membership of approximately 425

people. The people, known as the Sxstessn, are part of the Shuswap Nation and make

their home in the Shuswap Lake division of the Nation's traditional territory. The

Shuswap people have traditionally occupied a vast territory (Figure 6) constituting

180,000 square kilometers (km) of land, which today hosts 17 separate bands, of

which ten are member bands of the Shuswap Nation Tribal Council (SNTC).

The Neskonlith's land base is divided into three separate reserves: Indian

Reserve (I.R.) #1; I.R. #2; and I.R. #3. The Tribal Council headquarters are

located in the city of Kamloops, situated 55 km west of Chase. The majority of the

population lives adjacent to the non-native community of Chase, which hosts a

population of 2,000 and borders I.R. #1 and 2, while about 50 people live on I.R. #3,

which is adjacent to the town of Salmon Arm, only 52 km south-east of Chase. The

Neskonlith Indian band has two neighbouring bands (Adams Lake and Little Shuswap

bands), which were collectively one band many years ago. The three bands have

recently been working together concerning aboriginal rights and land claims, under

the SNTC.

3This overview corresponds to Stage 1 and 2 of the soft systems (Wilson &
Morren, 1990) methodology, which involve becoming acquainted with the situation
and describing the situation.

4The name Neskonlith belonged to a hereditary Chief of the band and hence
became the name of the band. However, the band changed the spelling to Neskainlith
during the 1960's to facilitate pronunciation. Unfortunately, this change never helped
with pronunciation so the band officially changed the name back to Neskonlith in
1990. You may also see the spelling as Niskonlith where the government has named
the local waterways.
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Figure 6. Traditional Territory of the Shuswap.



Political and Social Organization

The Neskonlith band council consists of an elected Chief and four councillors

who represent the people of the community. The council experiences elections every

two years and this causes some problems, since sometimes it changes management

systems and leads to a short turnover in office, in turn causing difficulties when

carrying out long-term planning. An external democratic system, based on the Indian

Act5, governs the politics and the Chief and council constitute the political power and

administrators of the band. The Neskonlith band also employs people to fill various

administrative capacities and is interested in expanding their current regime.

The band holds two council meetings each month, where key topics are

discussed and motions passed. People from various organizations who are involved in

operations with the band are usually placed on the agenda. Between council

meetings, the Chief usually attends various other meetings and works on current

issues, while the councillors work only part-time and usually hold another local job.

The council holds general community meetings several times a year and will bring

current issues to the peoples attention, especially when important decisions need to be

made. Although the band has interest in managing its natural resources, it has never

had a formal program in place, and management direction usually is provided through

the band council, with support from the community. The band promotes the

formation of committees within the band council, and with the onset of this project

for example, the economic development committee took on the added responsibility of

natural resource management.

The Canadian Indian Act consists of federal legislation formerly developed to
provide native people with a unique set of laws on which to abide. However, many
native groups today are fighting for just changes in the Act and are aimed at self-
government, which may eliminate the Act in the future.
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Council members work well together and make efforts to attain the band's

goals. Meetings often have a loose atmosphere, allowing communication to flow

easily amongst parties. Sometimes a consensus does not occur at community

meetings because of varied interests. Some of these meetings also suffer from lack of

community representation, hence leading to aggravation from absent parties when key

decisions have been made.

Primary Tasks

The band council's primary function is administration, but it is also involved

in economic development, housing, social services, education, natural resource

management, serving as a political voice for the people, and complying with the

Indian Act. The band also works closely with the tribal council and indirectly

through the Union of B.C. Indian Chiefs and the Assembly of First Nations (AFN).

The tribal council, along with the help of bands, is working hard on land claim issues

and self-determination strategies, which have not been fully settled by the Canadian

government in British Columbia.

Identified General Themes of Concern

Land Ethic and Economic Development

Band members are very sensitive to the current treatment of "Mother Earth"

by modern society and feel that their well-being has been affected. They feel quite

concerned in particular about what is happening in their local environment, especially

with regard to effects on their water quality and quantity, natural foods, air quality,

and aesthetics. Cultural disintegration is also another local concern and efforts to

revive culture in the community, especially amongst the young people, has led to

events such as cultural camps held on reserve. Proposed development projects have

also raised many local concerns, especially when the community has not been well
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represented in the decision making process. For example, a local band member has

proposed to have a feasibility study done on his section of land to introduce a large,

modern 18 hole golf course. Community members are confused as to how this

development will impact their land base, especially with it being so close to the lake.

Other members have voiced concern about the amount of water that would be

necessary to irrigate the greens, feeling that enough water is being drawn out of the

lake for irrigation. Some band members would like to complement this course with a

large modern resort, however many people are not fully behind this process.

Large forest management projects have never been popular with the

community, and the band has imposed logging moratoriums during the past twenty

years because band members did not want to see their forests depleted and felt that

enough logging had already occurred. A common opinion expressed was that if a

project could be deemed sustainable, did not threaten the environment, and benefitted

the whole community, then it should be pursued. Concern exists regarding the

quality of water emitted from any small local industry that may develop. Currently,

no internal regulations exist that may prevent pollution when local landowners on

reserve want to start small scale industries. Local towns, such as Chase, often have

strict bylaws on zoning, which pressure non-native entrepreneurs to lease unzoned

Indian land, causing concern within the community. Some of the elders feel a

concern that current range practices lead to overgrazing, which in turn alter former

grassland ecosystems that once contained many traditional food and medicinal plants.

When these sites are now visited, the quality and quantity of traditionally used plants

is distinctly impaired. This is especially evident when one considers the soil

compaction and heavily grazed pasture encountered in areas such as Skunk Hollow,

where various plants were traditionally gathered for their edible roots and berries.

Traditional native land ethic implies that native people have an inherent

stewardship responsibility over their lands. A genuine concern is present in the

Neskonlith community about the long-term impacts of certain practices on the
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environment, especially where these practices affect future generations. There are

currently no hunting regulations in effect on band land and many people (including

biologists) feel that overhunting has severely reduced local deer and moose

populations and that it is necessary for certain regulations to be put in effect. It was

mentioned by a community member that a long time ago their people followed tribal

laws, which primarily resembled nature's law. However, due primarily to

administrative constraints and lack of human resources, long-range natural resource

management planning does not receive proper attention. The band is currently

involved in agriculture, range, recreation and small business operations but would like

to further diversify to best utilize local resource potentials.

Over the past few decades, the band has had many different studies conducted

for them. Unfortunately, none of these studies are integrated into a long-term,

community-based, strategic framework and are now viewed as having little value.

Today, band members are interested in an integrated resource management approach,

especially one that maintains their traditional ways and can be used strategically to

achieve sustainability. It is also felt that integrated resource management is the key

towards effective community economic development.

Many native groups, especially in British Columbia, are quite active today

pursuing unresolved aboriginal land claim issues and attaining self-government,

primarily due to lack of treaties. They have been left out of resource management

planning on crown lands since contact and in many cases these are the very lands that

they claim as theirs traditionally. Native issues have only recently been in the

limelight of the national political agenda, and it is anticipated that many land claims

will be settled in the next decade. The Neskonlith Indian Band does not consider

integrated resource management as their primary emphasis. However, the Shuswap

Nation Tribal Council is quite interested in developing an integrated resource

management framework which cannot only be applied to Indian lands, but also to off-

reserve steward ships, which will perhaps constitute a good proportion of land



settlements in the province. However, they are somewhat skeptical of current

provincial approaches to resource management practices and feel a definite need to

develop their own holistic approach. Their has been a current shift in resource

management philosophy within Shuswap country, where non-consumptive use is

preferred over resource extraction.

Socio-Economic Concerns

The band is interested in resolving local unemployment problems (reaching as

high as 80%) and providing local work to their members. They are currently active

in locating funds for their people to obtain higher education. Band members feel that

involving the young people in natural resource management will encourage them to

obtain a relevant education and show them there is more local career potential than

working at the band office. Much enthusiasm was generated by a recent cultural

camp, and plans are being made to have this activity become an annual event.

Woridview of the Shu swap People

The woridviews held by the local people have many commonalities with those

held by aboriginal peoples across North America, even throughout the world. Native

people believe that all life is sacred and that the Creator placed us humans here to

respect and care for the Mother Earth, taking only what is necessary for survival and

living in harmony with nature. Each tribe has its own unique worldview and the

following is adapted from the Shuswap Cultural Series: Book 1 (SCES, 1986).

"In the traditional Shuswap view of the world, the earth was a place made

good for them to live in. They believed that they should respect the things of

the earth and each person found something of the earth and drew from its

strengths, as it became his guardian spirit. The Shuswap people found order

in the world, and used their knowledge of it to help them create a successful

lifestyle. They regarded their success as a people as a credit to the good will
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of the creatures of the earth, which they praised in songs and dances. They

showed their appreciation for their bounty by sharing their goods with one

another."

However, as previously discussed, recent exploitation by non-natives has

resulted in the wide variety of beliefs and values currently present amongst

community members. Many of the old people, known as elders, possess knowledge

of former culture and freely share it in their community. Many people still carry

native values within, beholding a land ethic. Unified Native North Americans

strongly believe in the Hopi vision which envisioned the eagle landing on the moon,

which correlates the landing of the first American spaceship of the moon to a new,

revived beginning for their people and culture, ending centuries of despair.

Propositions for Improvement

Band members in the economic development committee and the band council

believe that analysis of the potential for sustainable resource development will help

improve community economic development. An approach based from the community

outward is believed to best suit local interests. Once a study is done which identifies

which resource uses can be practiced on a sustainable basis, efforts can be expanded

to have small businesses operating, employing people from the community. A need

also exists to have formal training for some of these ventures. Tourism has been

identified as having a huge potential to the local economy (TNRD, 1991) and some

people have proposed projects such as the golf course mentioned earlier. The

community of Chase lies in the western edge of the Shuswap Lakes region, which is

quite popular with vacationers throughout the year. However, Chase has not yet

explored the tourism potential fully. A need is felt to integrate development projects

amongst local Indian bands in order to complement each other and to help solve the

land claims issue. The band council hopes to have the community more involved in
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helping this become a reality and feel that community-based efforts such as the

aforementioned cultural camp will bring people closer together.

RESULTS OF SOFT SYSTEMS METHODOLOGY

The results of the first two stages of the Soft Systems Methodology are best

summarized in the previous section entitled Overview of the Neskonlith Indian Band.

Overall, the methodology was useful throughout the conduct of this research,

especially when determining how the community valued their resources. It also

helped with the assembly of the three management alternatives and presenting them

with the community.

Although the emphasis of the thesis did not circle around the soft systems

methodology, its merit for such a potential long-term process should not be short

examined. However, resource management is not the current priority of the band or

community and under the present circumstances, it would be difficult to see the full

implementation of such a process occur within a one year period, although some

communities (especially those with well-established economic bases) would have no

problems. Figure 7 provides an example of a mind map derived at a community

meeting, illustrating general concerns of band members. The map highlights concerns

held by band members through centering them around the main discussion topics -

resource management and community economic development. It is anticipated that the

community can continue to resolve current issues and strengthen its political and

economic powers through the negotiation of the land claims question. It will be

through the proper conduct of self-determination that the band will be able to work

through the full cycle offered in the soft systems methodology to develop a

management regime which will work for them and also prove compatible with non-

native management regimes.
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It had been originally anticipated that the whole soft systems methodology

could be worked through during the conduct of the research and that the goals and

objectives for all the various resource management practices could be determined

through this process. However, anticipated results do not always come as planned,

especially with research. Thus, management direction will lack clear direction

without defined goals and objectives, but recommendations of how this framework

can best benefit the band will be offered in the third management alternative. This

alternative will provide recommendations of how the band can continue to improve

resource management practices.

MANAGEMENT ALTERNATIVE ONE

Since only nine data layers were used in analysis, the outcome was not

complex and provided a large land base for management activities, such as forestry.

Figure 8 displays the results of GIS analysis for the study area. Since the emphasis

of this alternative is to maximize production of natural resources and develop

economically sound businesses, the trade-offs anticipated with such practices were

discussed with the community. Table 7 presents the statistical results of the GIS

analysis, with the breakdown of land base by specific resource use. These figures are

based on raster analysis results.

Forestry

The main resource uses in this scenario are: forestry; range; and fisheries.

If management were to proceed in this fashion, long-term strategies (20+ years)

would have to be designed to manage these resources. Forestry would require the

determination of an Annual Allowable Cut (AAC), which has been traditionally based
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on the sustained yield principle6. AAC's are based upon species rotation ages and

with the specific yield (growth) experienced on various sites. In short, the entire area

allocated for forestry would be cut at some point or another over a period between

70-120 years. Harvesting systems would primarily consist of clearcutting, with little

consideration for other resource values, unless designated accordingly in the

alternative. Specific trade-offs that could be experienced may include: little

Table 7. Statistical Results of Management Alternative One.

incorporation for ecological management (j)ossibly threatening long-term site

productivity); poor wildlife habitat management; potential elimination of threatened

or endangered species; potential extensive damage to forests by forest insects and

pathogens; poor watershed management; poor landscape design; potential

destruction of known and unknown cultural values and areas of traditional use;

6 Sustained yield refers to a policy, method or plan of management implying
continuous production with the aim of achieving, at the earliest practical time and at
the highest practical level, an approximate balance between net growth and harvest,
either by annual or longer periods. (British Commonwealth Forest Terminology)

LAND USE AREA(Ha) % of Total

Golf Course/Resort 59.84 1.40

Parks/Private Land 393.12 9.20

Forestry 2231.10 52.40

Fisheries 503.93 11.85

Shrimp Production 0.63 0.01

Aquaculture 4.2 0.09

Open Range 591.03 13.95

Cultivated 350.19 8.2

Nonproductive 123.84 2.9

TOTALS 4257.88 100



growth alteration (or elimination) of traditional plants and medicines; and loss of

recreational and aesthetical values.

Range

The impacts of projected range management may not be considered as severe,

but may definitely incur long-term impacts to overall ecosystem health. In this

scenario we assume large-scale range operations, aimed at maximizing short-term

profits for the band. Potential trade-offs which may be experienced through

traditional range practices may include: overgrazing; alteration of natural ecosystems

(resulting in loss of specific plant or grass species or change in overall species

diversity and abundance); invasion of foreign weed species (such as knapweed); soil

compaction and erosion problems; damage to growing timber stocks; competition for

wildlife feed; destruction of riparian zones; and reduction in forage.

Fisheries

Fisheries management would consider programs that could generate high

revenues, such as sport fishing and aquaculture. Little emphasis would be placed on

managing for the entire aquatic ecosystem, but rather on fish production. Biomass

would be the emphasis of an intensive aquaculture program and trophy rainbow trout

would be the highlight of an intensive fisheries program. This scenario has slotted

several ponds in the southern portion of the study area as aquaculture ponds, with

rainbow trout as the preferred species. Chee Lake has been chosen for Gammurus

shrimp production due to its high elevation, which favours shrimp production. These

freshwater shrimp are often a primary staple of rainbow trout in the B.C. interior and

lend themselves to the delicious meat and red colour found in local fish. Major trade-

offs which could be experienced with this type of program include: potential

alteration of aquatic ecosystems (possible loss of native species); large numbers of

anglers visiting the lake throughout the year; changes in water quality over time;
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contamination of soil and water (if piscicides are used); and possible exclusion of

waterfowl and pelagic mammals from aquaculture ponds.

Agriculture

Agriculture programs would aim at maximizing cash crops on the available

land base, and increasing it wherever feasible. Since the majority of cultivated land is

habituated by band members, an intensive agriculture/horticulture program could be

implemented. Examples of this may include: ginseng production; hydroponic

operations growing vegetables and flowers; and cash crops such as alfalfa, oats and

barley. Although the latter two crops are uncommon in the South Thompson valley,

irrigation could be assumed to maintain the crops. Potential trade-offs which may be

experienced with an intensive agriculture/horticulture program may include: loss of

natural diversity in local grasslands; loss of traditional plants and medicines; decline

in wildlife habitat (especially those dependant on grassland ecosystems); change in

soil chemistry; introduction of insects and pathogens; and decline in available water

resources due to necessary irrigation.

Tourism

Although occupying a relatively small area, tourism can be expected to

generate some of the highest revenues throughout the study area. Tourism

opportunities identified in this scenario include an 18 hole golf course located near the

lake and a resort built on top of a hill overlooking both Niskonlith Lake and Little

Shu swap Lake. Target audiences are visitors from the lower mainland who regularly

visit the B.C. Interior for golf or ski vacations. Accommodations would be set up for

relaxing conditions, offering a pool, spa, sauna, and jacuzzi to name a few luxuries.

Part of the experience could be that of a "guest ranch", which has exhibited an

expanding market throughout the interior. Golfers would be encouraged to book 3-5

day packages at the resort and enjoy fishing for trophy rainbow trout or perhaps
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visiting the scenic Shuswap lakes. Visitors would also be encouraged to view the

spectacular Adams River sockeye salmon run which peaks every four years. During

the off season, guests could be shuttled up to Todd Mountain Ski Resort via the

McGillvary Lake road.

Small business activities which take advantage of the beautiful landscape could

also be developed in conjunction with the resort and could cater to outdoor

recreational activities such as: camping; canoeing; hiking; para-sailing; mountain

biking; sailing; cross-country skiing; hunting; and horseback riding, to name a

few. Trade-offs which may be experienced with these recreational activities could be

considered marginal, but the golf course and resort may contribute to the following:

loss of traditional plants; high demand on the Niskonlith Lake water resource (for

irrigation of the greens); increased human activity (especially by non-natives) around

reserve lands - distracts from natural serenity now experienced in area; decline in

both open range and cultivated land; and decline in wildlife habitat.

Parks

The concept of parks can be correlated with the above tourism section and

activities can be directly related to those listed above. The current Niskonlith Lake

Recreation Area, administered by the B.C. Ministry of Environment, Lands & Parks

would be enhanced to attract a greater number of visitors annually. The sector of

private land, located north of the recreation area would be purchased to expand the

present park base and would serve as a hub for a variety of recreational activities.

Few trade-offs would be experienced with the inclusion of a park in the management

area, except that access by visitors would have to be regulated to deter habitat

alteration. Land use practices such as forestry and mining would be curtailed in these

areas to preserve its natural state.
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MANAGEMENT ALTERNATIVE TWO

The results of this management scenario are quite different than those obtained

in alternative one. Figure 9 shows the graphical results of the GIS analysis. These

results were largely expected since more values were accounted for in this alternative

(25) when compared to alternative one (9). Table 8 contains the statistical results of

the analysis.

The following five resource values had the highest land base values (in

consecutive order): Protection Areas/Parks (20.72% of total); Forestry (18.48%);

Riparian Areas (13.02); Fisheries (11.84%); and Traditional Use Areas (10.2%).

Although other resource values preceded Traditional Use Areas, results of this layer

appeared where none of the preceding layers existed. A very fragmented pattern

resulted with the other values analyzed and layers such as geology existed, but cannot

be located in Figure 9. It is apparent that this scenario maintains plenty of ecological

components across the landscape.

Tourism/Recreation

Tourism and recreation will be provided the highest land use allocation and

will constitute a variety of values identified in the analysis. Protection Areas/Parks

were considered to have higher value than forestry and that land base will be excluded

from commercial resource extraction. Rather the emphasis will be to manage the area

for non-consumptive resource values, such as; parks, recreation and tourism

(including ecotourism). A relatively high proportion of land was zoned as protection

area, primarily due to the steep slopes, sensitive soils, and aesthetical values (viewed

from the Trans-Canada highway).

Tourism programs, such as a golf course and resort were disregarded in this

alternative with the rationale being that more primitive methods of recreation, such
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as camping and backpacking, would be sought. Riparian areas, cultural areas, owl

habitat, multiple use areas, traditional use areas, recreation, non-productive areas, and

the wildlife corridor could also be utilized for tourism/recreation purposes, wherever

deemed appropriate by the band. For instance, trail construction could be avoided

near known flammulated owl nesting sites. Revenues collected from

tourists/recreationists could help offset losses experienced by the lack of resource

extraction in the study area.

Forestry

Forestry constituted a much smaller fraction of the total land base in this

alternative than in the first one. However, it still managed to rank second highest in

area out of 24 other values assessed. This can most likely be attributed to the wide

distribution of forests across the study area. Although a great deal of forest land was

allocated for other specific uses, a more ecological approach will be utilized to

manage the various forest ecosystems encountered. Clearcutting will be avoided

wherever possible and most systems will employ an uneven-aged management

approach. Protection of forests from insects, disease and wildfire will be given high

priority. Controlled bums will be encouraged wherever possible.

Since such a small proportion of the land base has been allocated to

commercial forest production, the community would be encouraged to purchase wood

from other operators in their locale, if manufacturing was to take place on reserve.

Forests would also be managed for wildlife, where wildlife would have the

precedence over timber harvesting, if a certain situation occurred in the future. The

main trade-offs with this scenario is that an large economic base would be difficult to

establish with such a limited supply of timber. However, a profitable operation

would probably result if wood was purchased from other locales.



Table 8. Statistical Results of Management Alternative Two.
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LAND USE AREA(Ha) % of
TOTAL

Riparian Areas 554.40 13.02

Protection Areas/Parks 882.24 20.72

Cultural Sites 0 0

Old Growth Forests 181.93 4.27

Wildlife Corridor 81.64 1.91

Flammulated Owl Habitat 384.53 9.03

Fisheries 504.05 11.84

High Value Multiple Use Areas 0.90 0.02

Med. Value Multiple Use Areas 29.30 0.68

Low Value Multiple Use Areas 0 0

Traditional Usage Areas 434.24 10.20

Nonproductive 73.69 1.73

High Value Recreation 39.95 0.94

Med. Value Recreation 0 0

High Value Alternative Plant Areas 4.18 0.10

Medium Value Alternative Plant Areas 0 0

High and Medium Value Wildlife Areas 0 0

Forestry 786.63 18.48

Cultivated 196.97 4.63

Open Range 103.12 2.42

Tourism 0 0

High Value Geology 0.05 <0.01

Medium Value Geology 0 0

Low Value Geology 0.06 <0.01

TOTALS 4257.88 100



Fisheries

Management of the fisheries resource will incorporate a traditional native

approach, where the ecosystem will be the focus of attention. A biologically

sustainable harvest quota will be set by appropriate biologists and sport fishing

regulations will revolve around these. Areas which currently suffer from habitat

degradation or poor water quality will be treated accordingly. The rehabilitation of

any threatened salmonid stocks will be encouraged wherever possible.

Traditional Use

Traditional native use of the land, and its resources have invariably been a

highlight of native culture. This value ranked fifth in the overall analysis and

allocated lands are visible on the map. Traditional use areas were initially delineated

by local people and highlight areas of ancestral use by local native peoples. Elders

hold a prominent position within native society, and it is suggested that a council of

elders be formed to assist with management decisions involving traditional use,

including how non-native people will use these resources (e.g- if recreational

opportunities will be permitted in such areas). A small percentage of the land base

has been allocated for alternative plant use and this may be incorporated with

traditional use areas. Alternative plant use areas were initially areas identified for

commercial plant/tree production for alternative forest products. Due to the dry

nature of this interior forest, not much land was identified.

Range

Only a small percentage of the land base (2.42%) was allocated for range

practices. Cattle production would probably be managed by only one rancher in this

instance, possibly causing some problems in a community which has raised cattle for
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many generations. The emphasis in this alternative would be to manage the range for

ecological values rather than for beef. Annual controlled burns, protection of soil

and its belowground processes, along with rotational grazing and management of

foreign weeds would be a priority in this situation.

Agriculture

A somewhat greater proportion of land (4.63%) has been allocated for

cultivation than made available for range. Again, the focus of this alternative will be

to manage the land allocated for cultivation with an ecological emphasis. Protection

of the soil and its belowground processes, cultivation of acceptable species, avoidance

of siltation into aquatic systems, adherence to fallowing procedures, and minimal

impact by heavy equipment could be examples of possible guidelines. Again, the

problem associated with dividing the marginal land base up amongst band members

currently living on reserve must be considered in the overall process.

MANAGEMENT ALTERNATIVE THREE AND FINAL RECOMMENDATIONS

Alternative three offered a balance between the first two alternatives.

Graphical results are presented in Figure 10. Table 9 contains the statistical results

encountered with this alternative. Forestry has the highest land use in this scenario

(34.82%), while protection areas/parks rank second at 16.51% of the land base, open

range third (13.06%), fisheries fourth (11.95%), and riparian zones fifth (8.25%). It

appears that a finer balance exists between economics and ecological values, but

these results can not be held as the solution to present land management concerns in

the area. When results of the three scenarios were presented to community members,

there was a marked preference for this alternative, as it recognized and protected

important values held by band members, while offering economic development

opportunities in the natural resource sector. The recommendations provided in the
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final phase of this study discuss how resources can be expected to be managed and

how the band may proceed with the process of integrated resource management.

Table 8. Statistical Results for Management Alternative Three.
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LAND USE AREA
(Ha)

% of
TOTAL

Riparian Areas 351.26 8.25

Protection Areas/Parks 703.25 16.51

Cultural Sites 56.93 1.34

Long-term Productivity Areas 129.85 3.05

Wildlife Corridor 82.85 1.94

Fisheries 508.73 11.95

Resort 5.72 0.13

Nonproductive 98.89 2.32

Cultivated 247.78 5.82

Open Range 556.21 13.06

High Value Multiple Use Areas 0.90 0.02

Medium Value Multiple Use Areas 0 0

Low Value Multiple Use Areas 31.25 0.74

Forestry 1482.58 34.82

Traditional Use Areas 0 0

Recreation 1.57 0.04

High, Medium and Low Value
Alternative Plant Use Areas

0 0

High and Medium Value Geology 0 0

Low Value Geology 0.11 <0.01

TOTALS 4257.88 100



how the band may proceed with the process of integrated resource management

planning for the area.

The following section presents tasks for each resource sector identified in

management alternative three. In respect of the practices of integrated resource

management, it is strongly recommended that the band take the following courses of

action to complete the integral planning process:

1) Update and revise resource inventories wherever possible and compile the

information into the existing GIS database.

2) Continue to follow the courses of action suggested by the soft systems

methodology.

Through this process arrive at a proposed human activity

system.

Through this process determine goals, objectives and desired future

conditions for all resource values.

Through this process develop models depicting how future desired

conditions can actually take place.

3) Assemble a team of resource management specialists from various disciplines

to prepare an integrated resource management plan, by taking the following

actions:

Determining forest wide standards and best management practices

Determining management direction specific to individual management

areas.

Determining implementation direction and management prescriptions.

Designing a monitoring and implementation program.
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Determining an environmental assessment system.

Determining third party interests and concerns.

4) During this lengthy process, begin resource management activities and training

as recommended in this framework.

Forestry

The balanced alternative offers somewhat of a reasonable compromise between

the first two alternatives. Although it reduces the available commercial forest base by

approximately one-third, a wider variety of ecological values are protected and other

resource values are addressed. Tradeoffs are not as pronounced in this alternative as

expressed in the others, however total fibre revenues from the forest will not be

maximized and with proper implementation of best management practices (BMP's),

standards and guidelines, it is anticipated that the forest will maintain its long-term

productivity. This management framework must be responsive to future conditions,

as forest management still remains in juvenile status for the most part.

Forests have long been part of the local Native culture and lifestyle in the

area, and their use for economic production was never quite understood. Common

concerns, especially by elders, were that current forest management practices: a)

Never informed the native community with planned activities in their traditional areas;

b) Left large unsightly clearcuts; c) Rarely replanted areas with the same tree

species; and d) Provided little or no economic return for native communities.

However, a recent study by the Task Force on Native Forestry in British Columbia

recognized many parallels across the province and has made recommendations to

improve current conditions (Gov't of B.C., 1991).
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It must also be emphasized that we not consider only forestry practices on the

allocated land base, but consider other practices in relation to integrated resource
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management. Integrated resource management involves much more than the zoning

of a land base for various uses and the integration of several practices on a given

parcel of land in a harmonious manner is a key aspect. Another important

consideration is consensus building among all the different resource users. However,

all potential aspects of what can be considered on the land base allocated to forestry

cannot be precisely defined at this stage, as this study is simply a framework of what

could be. A technique which has been used in Canadian communities involves the

following process: community awareness - philosophy -, zoning - procedures

management plans - implementation (G.Merkel, Pers. Comm.).

The analysis has defined areas of high conflict among various resource

practices, but the development of coincidental practices on the land base allocated to

forestry must come from the community. This can only be derived when the band

and its community become more involved in community-based integrated resource

management. Resource values such as: fisheries; wildlife; watershed; soils; long-

term site productivity; aesthetics; landscape; and parks, have been accounted for on

a holistic basis for the prescribed study area, mainly in the form of protection areas,

thus defining areas for reasonably sound forestry practices. However, the success of

forestry activities depends on the actual methods practiced, which is directly related to

the BMP's and their implementation and enforcement.

Thus, it is recommended that for forest management, the following tasks be

carried out in the future:

1) The design of best management practices and guidelines which focus on

ecosystem management. Since the implementation of ecological management

guidelines have not been in practice very long, time should be carefully spent

preparing these. Few native organizations have developed such approaches,

but with the recent announcement by the Canadian government that all native

land claims shall be resolved by the year 2000, the potential of collaborating
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with other First Nations groups on these issues certainly exists. Perry et. a!

(1989) suggest that alternative management programs which: accommodate

early successional species; retain diversity; provide for coarse, woody debris;

maintain mixed stands; protect riparian habitats; and provide for diverse and

operative landscapes, will provide within ecosystems, a better avenue for

maintaining long-term site productivity and buffering against uncertainties.

The authors discuss how long-term site productivity exceeds soil considerations

and how the overall critical issue is the maintenance of resilience in forest

ecosystems and landscapes. The term resilience refers to an ecosystems ability

to absorb stress or change without drastic functional alterations.

Some examples of these guidelines could include:

Retention of at least five hard snags per hectare throughout rotation.

Use green and high-defect trees to manage for future snag recruitment.

All clearcuts, where possible, shall be designed using irregular

lineforms, be located below surrounding ridge lines, and designed to

flow with the natural terrain and slope contours.

Develop particulars of how sustainable multiple use could be practiced on

forested land.

Forest management should be practiced on an uneven-aged basis wherever

possible, except where root rot problems exist. Intense root rot surveys should

be conducted prior to any harvesting or silvicultural activities taking place.

In concert with ecosystem management, wildlife management and traditional

land management practices, underburning should be evaluated as a potential

management tool in appropriate ecosystems.
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5) Consider negotiations with B.C. Hydro which may allow for the establishment

of a Douglas Fir Christmas Tree Farm along the long stretch of hydro line

currently classed as non-productive.

Protection Areas/Parks/Tourism

A substantial amount of land was either allocated or retained in this category

and it is recommended that the band promote non-consumptive uses such as recreation

and tourism in these areas. It should also be noted that riparian zones, located around

the lake especially, be utilized in the same respect. The main trade-offs experienced

in this scenario is that the forest west of the park has been reserved from any

harvesting activities, but important landscape and aesthetic values have been

maintained. The forest should be maintained for ecological purposes, which may

involve the reintroduction of underburning and integrated pest management. Areas

which have been allocated for non-consumptive uses such as long-term productivity

areas and wildlife corridors should have strategies which incorporate non-consumptive

uses within them.

Through an integrated resource management planning process, a good

opportunity exists for the band to make substantial use of designated parks and

develop protection areas. Unfortunately, the band was never granted management

duties at the local park. It is recommended that the band undertake the following

tasks:

Begin negotiations with the local B.C. Ministry of Parks Shuswap zone office

located in Scotch Creek.

Determine what non-consumptive uses would be suitable for these areas and

what traditional land use practices could be practiced in these areas. Perhaps a

tourist package could be developed which integrates aspects of native culture



and is targeted to an international market. The band may also consider

conducting a vertically integrated spring water operation, making use of

several natural springs found on the west shores of Niskonlith Lake.

Conduct a feasibility study for the establishment of a resort in the designated

site on the north section of I.R. #1 using internal feedback processes.

Begin negotiations to acquire the section of private land located north of the

park if the band is interested in retaining the area.

Continue consultations with the Sustainable Development Section of the

Shuswap Nation Tribal Council and the Thompson-Nicola Regional District,

in regards to tourism development, particularly with reference to cultural/eco-

tourism.

Range

A substantial amount of area was allocated as range and the band should

encourage range practices to continue to assist economic development opportunities.

However, the land base should be managed to resemble former natural processes and

diversity, whereby annual burning practices should be encouraged and cattle rotated

regularly. Range practices which restrict growth and production of traditional food

and medicinal plants should be rectified. Practices which allow for the multiple use

of other activities should be encouraged wherever possible and a formal grazing plan,

which accommodates for this, should be developed. It is recommended that the band

undertake the following tasks in respect to range management:

1) Consult a local range manager to evaluate the present condition of range;

draft a grazing schedule which determines the amount of AUM's which the
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range can sustain; and determine how to provide all interested band members

with an opportunity to graze cattle on band land.

Conduct a study which examines the current and potential status of valued

traditional native food and medicinal plants on the range.

Examine prospects of managing range units on surrounding crown lands.

Consider raising exotic animals such as buffalo, llama or ostrich, as examples.

Fisheries

Fisheries received the third highest land use rating, primarily due to the

presence of large water bodies. All aquatic ecosystems should be managed to

promote natural ecological processes and any form of pollution should be avoided.

The lake should be managed for sport fisheries, with an allowance for subsistence

fisheries practices. Attempts should be made to restore former anadramous fish

populations wherever possible, and may require the rehabilitation of former spawning

grounds.

A fisheries program that is consistent with that administered by the Shuswap

Nation Tribal Council could be established. A biologically sustainable harvest quota

could be set for trout in Niskonlith Lake and management regulations should revolve

around this quota. The entire watershed can be managed to preserve ecological

processes and water quality should be carefully monitored near any active resource

management activities. It is suggested that the band undertake the following tasks in

respect to the fisheries resource:

1) Begin restoration efforts to rehabilitate Niskonlith and Loakin creeks. A large

beaver dam, located about 200 m up Loakin creek from the lake, blocks



kokanee and rainbow trout migration for spawning purposes. A small fish

ladder could be placed here to allow spawning fish passage.

Begin negotiations with the B.C. Ministry of Environment, Lands & Parks

(MOELP) to discuss potential co-management ventures, especially in regards

to population management practices and water flow/quality maintenance.

Co-develop with MOELP a set of guidelines and code-of-practices for

maintenance of water quality, stream flows and lake levels for the Niskonlith

watershed. By-laws concerning this regulation may also be drafted.

Further explore aquaculture opportunities in small lakes, ponds and

groundwater sources.

Riparian Areas

Riparian zones surprisingly occupy more area than that occupied by cultivated

lands and should be primarily managed for ecological purposes. These zones should

be clearly marked in the field where operations such as timber harvesting may occur.

Non-consumptive uses such as hiking or birdwatching, for example, should be

promoted where no environmental danger exists.

Agriculture

Areas suitable for cultivation remain in the southeast sector of I.R. #1 and

most of this land is privately owned by band member families. A small section of

land is owned by the band whom are interested in growing cereal and/or vegetable

crops in this area. A portion of land currently being cultivated has been incorporated

either in riparian areas or cultural sites. The band should carefully decide whether

certain activities such as spraying or plowing should be conducted in these areas. It
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is recommended that the band undertake the following tasks in respect to the

agriculture resource:

Consideration should be given to the following systems which can further

diversify and assist agricultural operations on reserve; cash crops, multi-

cropping systems, and horticulture.

Encourage band members to make use of their land, if not already engaged in

operations.

Phase out unsustainable practices, including; utilization of chemical fertilizers,

harmful pesticides, and soil-degrading tilling practices.

Long-term Productivity Areas

A small percentage of the land base was retained for long-term productivity

areas. These areas alone would not constitute sufficient habitat for wildlife species

dependant on old growth conditions, but when managed in conjunction with protection

areas and parks, habitat requirements should be satisfied. Examples of wildlife

species dependant on old-growth conditions within the study area include:

flammulated owl; marten (Martes americana); pileated woodpecker (Dryocopus

pileatus); black-backed three-toed woodpecker (Picoides arcticus); and goshawk

(Accipiter gentilis). By retaining biodiversity, these areas reduce overall forest

fragmentation and serve as a seed and genetic bank throughout the landscape.

Since forestry operations are undergoing tough criticism these days, the

incorporation of LTP areas within any operating unit will most likely do forest

managers more good than harm. However, the wildlife, landscape, and biodiversity

issues play a much more profound ecological role and will most likely be held in
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higher esteem by future generations. It is strongly recommended that the band

conserve these sites for ecological values and possibly introduce nonconsumptive uses.

Non-productive Lands

Only a small percentage of the land base was classified as non-productive and

these areas were excluded from any resource management practices, so no specific

tasks can be proposed. These areas primarily consist of small wetlands, except for

the hydro line. These wetlands should be left alone for wildlife and ecological usage.

However, it can be suggested that the hydro line be managed for Christmas tree

production, along with range.

Wildlife

Wildlife can be expected to benefit from the conditions prescribed in this

alternative, but a great deal of their success will depend on the attention they receive

with management guidelines and best management practices, which are yet to be

determined. Ungulates will benefit from the inclusion of a wildlife corridor providing

year-round access from summer to winter range. LTP areas will benefit many

wildlife species, especially those dependant on old-growth forests.

Wildlife have constituted an important part of native culture and will continue

to do so for generations to come. Therefore, to conserve this resource, the band is

recommended to undertake the following tasks:

1) That a 400 m wildlife corridor be maintained in the study area to provide

ungulates year round access to both summer and winter habitat. Selective

logging practices could be considered in these areas where it does not greatly

detract from the concealment which this forest cover offers.



That LTP areas be maintained where prescribed.

That the band further develop relations with the B.C. Ministry of

Environment, Lands & Parks to co-develop wildlife management strategies for

their traditional lands.

That the band introduce hunting and trapping regulations on traditional lands,

and take a proactive role in managing local wildlife populations.

That if conflicts arise between cattle and wildlife, that cattle be removed from

the area of concern.

That further research and surveys be conducted to quantify wildlife habitat

(such as raptor nests, denning sites, etc.) and provide information regarding

wildlife diversity and abundance throughout the study area.

Cultural Sites and Traditional Land Usage

Cultural sites were located primarily within reserve lands and have been

protected by 200 m circular buffers. The methods by which these sites plan to be

managed lies entirely with the band. A great deal of these sites most likely remain

"undiscovered" throughout the study area and surveys could be conducted in the

future to locate these areas. Consultation with the elders regarding these sites may

help uncover more information. Although no traditional use areas were identified in

the analysis, it is expected to occur throughout much of the land base. Areas

managed as protection zones or parks for example, may contain an abundance of

traditional food and medicinal plants. The band may want to further engage in studies

which more precisely identify and map these areas for further management

considerations.
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It is recommended that the band undertake the following tasks prior to

engaging in any resource management activities:

That detailed inventories be conducted throughout the study area and

information collected be stored in a GIS and used in integrated resource

management planning.

That sites containing any precious archeological materials be given serious

consideration for protection.

That any resource management practices be excluded from the buffer zones

placed around these sites.

That agreements be made with the Ministry Responsible for Culture to assist

with inventories, research and training.

Multiple Use Areas

Only a small fraction of the land base was identified as being quite valuable

for a variety of resource management practices. Multiple use sites are important

areas for management considerations and should be managed through using

appropriate mitigation techniques which involve all resource users. Since the concept

of multiple use is not limited to these areas, it is strongly recommended that these

areas be used as model sites to help determine how the remainder of the study area

could be managed in a similar manner.
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Geology

Since such little area has been identified as being valuable for mineral

development purposes, all that can be recommended is that the band make use of

existing sand and gravel quarries for local construction and building purpose
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SUMMARY AND CONCLUSIONS

A sustainable resource development plan framework was prepared for the

Neskonlith Indian Band, whom are located in the interior of British Columbia,

Canada. The Neskonlith Indian Band is a member band of the Shuswap Nation Tribal

Council. The band was interested in having a study conducted which amalgamated

former resource management studies and examine management alternatives from an

integrated resource management perspective. The band is also interested in

community-based management which incorporates their culture and traditional values

I used a soft systems methodology to work with the community and help assess

the current management state. The methodology involves working closely with a

community through seven stages which helps them determine the desired future

condition of their land base and how the community can become involved. However,

the community was only prepared to work through the first two stages of the process,

as resource management is not a major concern of the band at present. The band

values the land differently than non-native stakeholders in the vicinity, and because of

this, there is no formal resource management program in place. However, the band

has been involved in forestry, range, agriculture and small business development

activities in the past. The themes of concern identified by the band helped provide

direction to the weightings used in the raster analysis. An example of this would be

where riparian areas and cultural sites received high weightings in alternatives two

and three. Three hypotheses were formed and then tested against the Shuswap's

worldview.
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I used a study area of 4259 ha in size, of which 1316 ha was reserve land

(I.R. #1) and the remainder were provincial crown lands. The band considers this

section of crown land as part of their traditional land base. The majority of the land

base is forested, with a large lake in the center of the study area and a significant

occurrence of open range and cultivated lands also exist. The area has been occupied

by Shuswap Indians for at least 4,000-5,000 years and traditional usage of the area

consists of hunting, fishing, trapping and gathering. Logging and mining have been

undertaken on the study area during the past and a park is also located on the lake.

The band is also interested in developing an off-reserve stewardship agreement with

the provincial government, primarily to expand opportunities and to become involved

with management activities on their traditional lands.

A Terrasoft GIS was used to compile and analyze data layers and allowed for

both vector and raster processing. Data layers were assembled for a variety of

resource practices which include: forest cover; agriculture; range; recreation;

biogeoclimatic information; parks; topography; wildlife; fisheries; cultural sites;

traditional usage areas; and geology. These data layers were then analyzed using GIS

modelling techniques which were based on three management alternatives. These

alternatives were based on the following emphases: economic; ecological; and

balanced. The number of data layers analyzed in each scenario varied, depending on

management priorities. The economic alternative was primarily based on "worst case

scenario" traditional resource management practices, with no attention paid to modern

operational guidelines. Forestry received the highest land base allocation (at over

50% of the total), while open range and fisheries ranked second and third,

respectively. GIS analysis proceeded in all alternatives by converting the vector data

sets to raster format and then creating classification files which assigned various

weights to the data layers. These classification files allowed for the overlay of

resource information, providing end models of the various scenarios. Test runs were

conducted to provide a perspective of how results appear when the weightings were

shifted around. These weightings varied among alternatives and the themes of



concern held by the community provided a basis of how these values were assigned,

especially in alternatives two and three.

The ecological alternative is based on protecting the environment and all its

values. A total of 25 layers were created and analyzed by the GIS. A wide range of

areas were withdrawn from any resource management activities, and these included

the following: protection areas; flammulated owl habitat; old growth forests;

wildlife corridor and riparian zones. Resource values analyzed in the economic

alternative were included in analysis, as were other values including: multiple use

areas; cultural sites; traditional use areas; recreation; alternative plant use areas;

and wildlife. Results of this model had protection areas/parks ranking highest, with

forestry and riparian areas ranking second and third highest, respectively.

The balanced alternative was based on integrating aspects of both the economic

and ecological models to produce a compromise. A total of 22 data layers were

compiled and analyzed for this alternative. All these data layers were present in

alternative two. However, the model used to produce this scenario was quite different

than that of the other two scenarios. Forestry received the highest land use

allocation, with protection areas/parks and open range ranking second and third

highest, respectively.

The results of each scenario were presented to the community and were

discussed in detail. The trade-offs expected to be encountered with each management

scenario were addressed and the community preferred the balanced alternative over

the other two. Therefore, it can be concluded that the balanced alternative is most

consistent with the Shuswap people's woridview. It is recommended that the band

follow the tasks prescribed with various resource values in the balanced alternative to

follow in the direction of integrated resource management. Although, the amount of

work presented by the tasks seems enormous, the benefits will obviously be much

greater to future generations. The database compiled for this research should be
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updated and expanded sometime in the future to best suit the band's needs. This

database can also accommodate any cadastral information the band may gather from

other sources, which would be useful when addressing community development plans

with natural resource management. More detailed topographic information could be

obtained when TRIM data is available, which would be useful when working with a

Digital Terrain Model.

This framework can now be used by the band to help construct a

comprehensive integrated resource management plan. How and when the band arrives

at this stage lies entirely with the band. A host of recommendations have been

provided to assist the band begin the long process of integrated resource management

planning. Although the concepts of community-based, integrated resource

management are still relatively new, it is presumed that many native groups in Canada

will be quite active in this process by the end of the decade.
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