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FOREWORD 

The Government of Canada and the Department of Fisheries and Oceans have made 
commitments towards achieving sustainable development of the fisheries· resources. The principles 
that will guide DFO are those popularized by the 1987 World Comlnission on the-Environment and 
Development.- Our Common Future. However, it is difficult to take global concepts and apply 
them effectively in smaller geographic areas. This is our first attempt to establish a relevant 
fisheries data base to better allow multi-disciplined sustainable development discussions to take 
place in the Fraser ~ver Basin. 

In 1990, DFO established a small Task F?rce to address this challenge. The initial task of 
this group was to devise and complete a habitat management plan for the Fraser River. It was 
recognized that salmon habitat has been significantly degraded in the Fraser River Basin over the 
past 100 years. Despite that, the salmon stocks are being actively rebuilt towards historic levels. 
Obviously a link between the capability of the habitat to produce fish and· stock rebuilding goais 
had to be established. Also, we must begin the process of·better protecting existing habitat and to 
restore and enhance what is desirable within a plan involving more than DFO habitat and harvest 
~anagers. 

To address this overall task a Habitat Planning Unit divided the Fraser River Basin into 
15 Habitat Management Areas. This division was based on major river systems and salmon 
stocks. The Stuart/l'akla report is the first of 15 Fish Habitat Management Plani;. It.is DFO's 
attempt to define salmon habitat status, stock status and habitat restoration and protection 
priorities. It is a first step towards establishing a data base for long-term environmental 
sustainable development discussions with other stakeholders in the basin. 

Although the stock rebuilding initiative began several decades ago, it received greater 
priority after the 1985 Canada-U.S.A International Agreement. Serious attempts to include 

habitat considerations into the process began in late 1988. In 1990, the initiative was incorporated 
intO the National Green Plan's Fraser River initiative. It is now called the Fraser River Action 
Plan and is under the general guidance of the newly formed 
(Canada/B.C./Municipal/aboriginal/p~lic) Fraser Basin Management Board. 

As part of our commitment to sustainable development and Canada's Green Plan we have 
defined specific go8.Is for sustainable fisheries development. The Fish Habitat Management Plan 
and associated DFO decisions and activities. are guided by the goals of sustainable~development. 
The two basic principles of sustainable development are: 

.. to maintain ecological diversity of the basin; and 
• to maximize the net economic benefits that cari be derived from the resource. · 
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. . ' 
DFO has defined the following seven measurable and achievable goals for sustainable 

fisheries development. They are as follows: 

1; Avoiding ii-reversible man made changes to fish producing habitats~ 
Alterations to fish habitat that reduce its capacity to produce valuable fish populations and 
cannot be reversed within a human generation will be avoided. · 

2. Maintaining the genetic diversity of fish stocks. 
No fish stock, however small, will be arbitrarily written off and, where possible, efforts to 
conserve and rebuild small and remnant st;ocks will be made. · 

3. Maintaining the physical and biological diversity of fish habitats. . 
Physical and biological diversity of habitat provides fish with an opportunicy to adopt 
alternative life hi~tory strategies, hence providing protection from natural variation. 

4. · · Providing a net gain in productive capacity by habitat management. 
Ecological limits control prpductive capacity. Natural and self-sustaining production 

·systems are preferred over semi-natural and artificial or non-self-sustaining systems. 

5. · .Maximizing the value of commercial, sport, and aboriginal fisheries. 
Consideration of both tangible and intangible market and extra-market values measured in 
a way to permit comparison of competing users of the fisheries resources. 

6. MaximiZing the non-consumptive v~ues of fishery resources. . 
Intangible and cultural values associated with fishery resources must be given due 
consideration in decision making. 

7. Distributi.Dg fishery net benefits in a fair and equitable manner. 
Local communities must be involved in th~ decision-making process with respect to habitat 
conservation, enhancement, and.restoration,_and particularly to who benefits and who 
pays. 

It is hoped that this report will provide the basis for discussion resulting in the 
development of a more effective land use planning process that will better protect aquatic 
environments. The end product should be the application of this HMA plan. The end product will 

be the application of a higher level of environmentally sustainable development. 

viii. 

OTI'O E. LANGER 

Head, Habitat Planning 
Fraser River ESD Task Force 

June 25, 1992 
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PREFACE 

. . 
DFO PLANNING ACTIVITIES LEADING TOWARD A PLAN FOR ENVIRONMENTALLY 

SUSTAINABLE DEVELOPMENT IN THE FRASER 
BASIN. 

Fish Habitat Management Plan 

'Ebe FHMPs a~e currently being prepared by DFO as a first step to d~cum~~ting the status 

for fish and fish habitat salmon resources in each designated Habitat Management Area (HMA) 

within the Fraser Basin. These plans provide a comprehensive documentation of salmon species 

life histor?-es, stock abundance and status, as well as information on spawning and rearing 
habitats. The HMA is described in geomorphological terms, including physiography, soil 

landscapes, hydrology and stream channel stability. Other land and water uses are described and 
projected into the future and impacts of the salmon· resource are documented. 

The most important component of the FHMP is the plan for action which includes a habitat 

management strategy encompassing research direction and plans_ for monitoring and evaluation. 
. . . 

Habitat restoration and enhancement plans are part of the habitat plan (Fi~e 1). 

Salmon Production Plans 

DFO is currently developing plans to llicrease the production of five species of salmon in 
the Fraser River Watershed. The Fraser River Sockeye Production· Plan has progressed the 
furthest and includes the following components: 

• Stock Status including information of life histories, catch and escapement figure, 

and exploitation rates. 

( 

• . Rebuilding Potential, incorporates data on historical catch levels, habitat capacity 

estimates and resulting rebuilding goals. 

. • Fisheries Management, a section describing the fisheries employed in catching a 
particular species and the current management practices. 

• Future Management Options, details the recommended management options and 

provides information on the impacts to other species. 

ix 
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• Enhancement Options, i~ a presentation of preferred strategies for enhancement 

runs and stocks to augment the recommended management approaches; 

• An Evaluation and Consultation Process will also be. described. 

Harvest Management Plan 

Fisheries are managed on a yearly cycle which documents last years escapements, catches, 

run sizes and exploitation rates and an evaluation of management strategies (e.g., openings, 

restrictions, etc.) based on this analysis and stock assessment information, expecta~ons are set for 

the next fishing season and discussed with various fishing advisory groups. This process results in 

a fishing plan to harvest the allowable catch. 

Fraser River Salmon Management Plan 

It is at this stage that all the DFO planning activities will come tQgether, including 

incorporation of estimates of habitat capacity, stock management options, harvest strategies and 

stock enhancement approaches. The Fraser River Salm.on Management Plan will be DFO's 

contribution towards the preparation of a truly Environmentally Sustainable Development Plan for 

the Fraser Basin, which will result from integration with other federal and provincial agencies, 

municipalities, aboriginal and other public groups~ 

. ' 

With the release of the Stuartll'akla Fish Habitat Management Plan, DFO has embarked 

on the ~volving process towards truly integrated ESD Planning .. Over the nest few·y~ars, the Task 

Force will continue to develop FHMPs for the remaining HMAS integrating these with the 
. . . 

Production Plans, currently under development, for the other five species of salmon. 
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PLAN FOR ENVIRONMENTALLY 
SUSTAINABLE DEVELOPMENT 

OTHER GREEN PLAN .._ __ __. RESOURCE SECTORS 

FRASER RIVER SALMON 
MANAGEMENT PLAN 

PROVINCIAL FISHERIES 
MANAGEMENT PLAN 

SALMON 
PRODUCTION PLANS 

HARVEST 
MANAGEMENT 

STRATEGIES 

------~LAN I 
FISH HABITAT MANAGEMENT PLAN 

./ PRODUCTIVE CAPACITY ESTIMATES 
~ PROTECTION PLAN 
" RESTORATION PLAN 

Figure 1. Outline of the Fraser River Sustainable Development Plan. 
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The overall task of developing a comprehensive Fraser River Salmon Habitat and 
Production Management Plan, to be eventually incorporated into a Environmentally Sustairiable 
Development (ESD) plan, will require that the initial task be subdivided into a number of 
component parts. They can be summarized as follows: . 

( 

1. Subdivide the Fraser River watershed into manageable geographic areas (HMAs). 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Determine the status of the various stocks and habitat base within each HMA 

Determine the productive capacities of the various habitats and determine 
escapement targets using habitat capacities, historical catch and escapement 

records and, for some species, stock recriritment analysis. 

List the various habitat restoration and development options that exist in a 

particular watershed. 

Establish a comprehensive habitat protection plan for a particular watershed. 

Develop a final production strategy for each area, including protection, restoration 

and enhancement. 

Develop a management support package for each HMA. 

. I 

Evaluate the completed pilot HMA plans and modify and upgrade as required. 

xii 
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- ' \ In 1988 the Department of Fisheries and Oceans initiated the development of salmon 

habitat and production management plans for the Fraser River. Central to the procedure was the 

subdivision of the Fraser River into 15 manageable geographic salmon production units called 
Habitat Management Areas (HMA). The boundaries for these areas. were largely determined by 

the salmon stock management realities that govern how the department must manage the fisheries 

resources. In this context, watershed and physiographic boundaries rather than administrative 
ones have greater use and significance'. 

The 15 Habitat Management Areas, shown in Figure 2., are as follows: 

Upper Basin 

1. Upper Fraser 

2. Stuarttrakla 

3. Nechako 

4. West Road 

Middle Basin 

5. Quesnel 

6. Chilcotin 

7. North Thompson 

8. Seton-Bridge 

9. Thompson-Nicola 

10. , Shuswap-South Thompson 

11. Middle Fraser 

12. Harrison 

Lower Basin 

13. Chilliwack 
14.· Pitt-Stave 

15. Greater Vancouver 

In January 1989 work on the habitat management plan for the Stuartll'akla was initiated. 

This report presents that plan. 
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Greater Vancouver: 

Figure 2.- Fraser River Habitat Management Areas. 
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1. INTRODUCTION 

The StuartJTakla Habitat Management Area (HMA) covers approximately 18,000 km2 or 

about 7% of the Fraser River basin. The HMA consists of a major river system draining from the 
north through the three major lakes (Talda, Trembleur and Stuart) and entering Nechako River 
near Vanderhoof (Figure 1.1). The upper watershed consists of Driftwood River, which drains into 
Takla Lake and includes approximately 32 tributaries to the river and lake. Takla Lake, 

aP,proximately 85 km long and 2 to 3 km wide, is connected to Trembleur Lake by the Middle 

River, which flows soµthward from Talda Lake for approximately 23 km and is fed by six 
tributaries. Trembleur Lake is approximately 31 km long with an average width of 4 km and is 

fed by five major tributary systems. Trembleur Lake is connected to Stuart Lake by the Tachie 
River, which is approximately 25 km long. The only tributary is the Kuzkwa River. Stuart Lake 
has four major tributaries and is approximately 75 km long by 4 km wide. Stuart Lake drains into 

the Nechako River via Stuart River. Stuart River flows for approximately 112 km between Fort 
St. James and the Nechako River confluence near Vanderhoof. 

· The StuartJTakla HMA is known to produce sockeye salmon (Oncorhynchus nerka 

(Walbaum)) and chinook salmon (Oncorhynchus tschawytscha (Walbaum)). Despite consisting of 

oi:ily 7% of the overall Fraser River Basin area, sockeye salmon escapement from this HMA 

accounts for 24% of the entire Fraser River Basin spawning population, and both species are 
harvested in commercial fisheries along the Pacific Coast from Washington to Alaska. The 
dominant resident fish species found in the HMA include: rainbow trout (Oncorhynchus mykiss), 

which is divided into two distinct populations, a very large race of up to 10 kg, and a smaller race; 

lake trout (Salvelinus namaycush (Walbaum)); kokanee salmon (Oncorhynchus nerka); lake 
whitefish (Coregoneus clupeaformis·(Mitchill)); and Dolly Varden char (Salvelinus malma 

(Walbalim)). 

The major fish habitat types in this HMA are the spawning streams and associated lake 

rearing areas for sockeye salmon, kokanee, rainbow trout, lake trout and lake whitefish, and the 

streams that serve in a dual spawning/rearing facility for chinook salmon, rainbow trout and some 

Dolly Varden char. 

The Stuarttrakla HMA consists of watersheds that are largely covered by light to heavy 
forests and wetland areas. The area was exposed to logging throughout the HMA with t~e 
development of B.C. Rail in the early 1970s. Due to massive cost overruns, changing world-wide 

resource markets and declining revenues, the provincial government decided to abandon this 

· project in the mid-1970s. With abandonment of the railway, several small-scale forest sector 

initiatives were also suspended. However, during the late 1980s it became apparent that the 

forests within this HMA were one of the prime timber supply areas remaining in the 
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central interior. Other than logging, associated road construction and the reactivation of the B.C. 
rail extension north of Fort St. James, other local developmental threats to fisheries habitat 
appear minimal. However, watershed changes outside of the HMA do pose a long-term threat to 

l . 

fish stocks. These include the diversion of the Nechako River, water quality due to proposed and 
existing pulpmills, other industrial and domestic discharges, and climate change. ~l these 
concerns have complex interrelationships and can have far reaching implications for salmon 

production. 

Report Organization 

This, HMP report is organized as, a quick reference document addressing issues of direct 

concern to continuing fisheries production in the HMA; however, more detailed information is also 

provided. 

Section 2 is the actual Habitat Management Plan, which provides an overview of the 

fisheries resource and resource development issues in the HMA. Summary recommendations are 

provided for the i~plementation of fisheries production and habitat management plans. Section 2 
also provides descriptions of seven sub-units, which comprise biophysically discrete sections of the 
HMA, and in which specific habitat protection and management prescriptions apply. 

I 

More detailed information on all aspects of the resources and physical conditions found in 

the HMA are provided in the following sections: 

• Section 3 is a complete discussion of all the fisheries resources, 

• Section 4 describes the existing physiographic features, 

• Section 5 defines the hydrologic and climatic conditions, 

• Section 6 provides an overview of interacting land and water uses, 
• Appendix I is a stream-by-stream summary detailing fish production (chinook and 

sockeye), resource use status and resource use conflicts, and 

• Appendix II is a table providing sensitivity ratings for all the known sockeye and 

chinook salmon spawning and rearing streams. 

This overview provides a variety of perspectives of the fisheries resources of the 

Stuartll'akla HMA to the various managers and habitat biologists as a tool for further developing 

the fisheries resources of the HMA. 
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2. FISH HABITAT MANAGEMENT PLAN 

The Fish Habitat Management Plan (HMP) is a fish production and fish habitat protection 
plan created from specific information gathered from various management and habitat biologists 
and Fisheries Officers. Much of the detailed information used in th~ Habitat Management Plan is 
presented in Sections 3, 4, 5, and 6 of this report. The Habitat Management Plan is org~ed in 
the following manner. 

• 

• 

e 

• 

Section 2.1 provides a summary and assessment of the fisheries production plans and 
recommendations for fish and fish habitat protection for proposed logging developments; it 
also outlines other significant land use issues and briefly discusses some concerns about 
possible changes in climate. 

' The standard in-stream construction timing requirements are outlined in Section 2.2 . 

Water extraction approval requirements are outlined in Section 2.3.' 

The majority of the HMP is· a detailed assessment of fisheries and lan_d management issues_ 
discussed in terms of seven sub-units (Section 2.4). These sub-unit plans are condensed 
overviews of all the resources and pertinent issues in regard to the sub-wtlt. For each sub­
unit, physical conditions such as precipitation, run-off, water temperatures, geolJgy, terrain 
stability and stream channel stability are homogenous. Hence, in most cases one 
management prescription can apply to all streams in the sUb~unit. 

2.1 Fish Habitat Management Plan Summary 

2.1.1 Fish production plans 

The StuartlTakla Habitat Management Area (HMA) is known to produce sockeye salmon 
(Oncorhynchus nerka) and chinook salmon (Oncorhynchus tschawytscha). Of the two species the 
sockeye, with total stock size numbering up to 4.3 .million (1989), are by far the most abundant. 
Both species are harvested in commercial :fisheries along the Pacific Coast from Washington to 
Alaska. The dominate resident fish species found in the HMA include: rainbow trout · 
(Oncorhynchus mykiss), which is divided into two distinct populations, a very large race of up to 10 

kg, and a smaller race; lake trout (Salvelinus namaycush); kokanee salmon (Oncorhynchus nerka); 

lake whitefish (Coregoneus clupeaformis); and Dolly Varden char (Salvelinus malma). 
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Sockeye Salmon 

The c~tch of Early and Late Stuart sockeye .during the period 1952 to 1990 has ranged 
from a low of 14,000 in 1963 to a high of 3.3 million in .1989. Escapements of early and late 
sockeye to the HMA range from a low of 7,829 in 1963 to a high of 960;496 in 1989. 

The key habitat management considerations are: 

· • that there is sufficient spawning area available to support· approximately 2 million sockeye 
spawners, to date the largest escapement r~corded was 1 million (1989), and no stream was 
at its spawning capacity, and 

• Stuart, Takla and Trembleur lakes are collectively capable of supporting fry produced from 
approximately 11 million sockeye spawners. 

The present Department of Fisheries and Oceans (DFO) management strategy is to develop 
increasing interim escapement goals for all cycle-years by reducing the exploitation rate of the 
commercial fisheries. Interim escapement goals of 1.0 million.fish· on a dominant year to 250,000 
fish on the lowest off-cycle year were to be,achieved by 1995; they were achieved in 1989. These 
improvements ensure that there can be a less restrictive approach to managing the aboriginal 
fisheries and to providing a commercial opening for the Early Stuart. At the same time, DFO 
biologists are monitoring fry emigrations and adult returns (fence counts) on several streams to 
assess egg and fry survivals. These data will be used to help set escapement levels and desired 
spawning densities. 

Enhancement of Early and Late Stuart stocks is under consideration. A spawning channel 
proposed for the Tachie River will not be required until the total escapement is increased by an 

' additional one million fish. However, because it is estimated that the three large lakes (Stuart, 
Takla and Trembleur) could support the fry from 11 million spawners, there is renewed interest in 

developing a pilot hatchery on Ti:ikla Lake. Two other possible enhancement options· are to 
increase lake productivity by fertilization, most likely in conjunction with a hatchery program, and 
to improve spaWning conditions in the Kazchek and Kuzkwa systems by water storage and timely 
water releases. 

Chinook Salmon 

The majority of the chinook salmon escapement and spaWlli~g occurs in the Stuart.River. 
Escapements for the entire HMA have ranged from a fow 10-year average of 509. fish (1961~70) to a 
high of 2,447 fish (1981-90). From 1986 to 1990 the average escapement increased to 3,864 fish. 

These increases are a direct result of the imposition of catch quotas on chinook for all fisheries 
from southeast Alaska to Puget Sound. 
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Since 1982 the enhancement facility at Fort St. James has provided for the introduction of 
100,000 chinook presmolts each year. However, the actual contribution of these fish to overall 
chinook production appears minimal with the hatchery survival rate estimated at 0.2%. This 
reflects a concern that stocking strategies for stream rearing chinook populations are generally not 
effective, and that more research on stream stocking methodology is required. 

Rainbow Trout 

There are twQ distinct races of rainbow trout in the HMA. The large (10 kg average) race 
is found in Stuart and Trembleur lakes and is a much sought after sports fish. AS reflected 

through the sports catch the abundance and size of these fis~ is declining. At present there are no 
estimates of the size of the spawning population or the life history; hence, management targets are 
not available.· 

The smaller rainbow race, found throughout the HMA, are abundant and no stocks are 
presently at risk. However, when fishing pressure on a previously unexploited rainbow stock 
increases -- usually due to improved access -- the largest fish are usually harvested immediately, 
resulting in a drop in the overall size. 

Lake Trout 

Lake Trout are present in the three major lakes (Stuart, Trembleur; Takla) and in many of 
the smaller lakes throughou~ the HMA. Lake Trout up to 23 kg have been caught, but based on 
sports catches, most fish average from 7 to 11 kg and the overall population is exhibiting a 
downward trend. At present there are no population estimates and knowledge of spawning areas 

. ' 

and specific life histories are lacking; hence, management targets are not available. 

Kokanee 

Kokanee are present in the three large lakes and in most of ~he smaller lakes throughout 

the HMA. These fish are smaller than the kok8:11ee found in adjacent systems such as the Babine. 
Although this reduces their desirability.as a· sport fishing species, kokanee are the major food item 
for the large rainbow trout and lake trout. Recent work has suggested that the adult population of 
kokanee in Takla Lake could range from 100,000 to 500,00 fish. However, there are no estimates 
of the total population for the HMA or the size of the individual stream spawning populations; 
hence, management targets· are not available. 

La,ke Whitefish 

Lake Whitefish are present throughout the HMA and. an.important species in aboriginal 

fisheries. Again there are no population estimates and spawning sizes are not known. 
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'FISH PRODUCTION ISSUES 

Sookeye salmon enhancement and resident species interactions 

The potential exists for a significant increas.e in both early and late sockeye salmon 
production in this HMA by both hatchery introductions and continued management of commercial 
interception. However, to date these proposed enhancements have not been considered in the light 
of possible interactions between sockeye and the resident fish populations. 

/ 

• Kokanee and sockeye lake rearing competition 

Produci;ion estimates for sockeye lake rearing capability have not considered the present or 
potential levels of kokanee populations .. A recent study suggests that Kokanee comprise 
30% of the salmon population- in Takla Lake. However, the size of the kokanee population 
in the rest of HMA is not known. Hence, it is not known ifkokanee levels will curtail . .-­
projected sockeye production levels, or if increased sockeye densities .could adversely affect 
kokanee production. 

• Kokanee production influence on rainbow and lake trout production 

• 

If sockeye production could, in fact, curtail kokanee production, then there are 
ramifications on the large race of rainbow trout and lake trout populations. The larger 

· kokanee in the three large lakes are the main food supply for these two sports fislting 
species. 

Sockeye, lake trout and rainbow trout. production 

Concerns have been expressed in the sockeye production plan about, the effects of rainbow 
and lake trout predation on sockeye salmon fry, and predator control plans have been 
suggested. 

Kazchek and Kuzkwa water storage proposals 
L 

The proposals to improve sockeye spawning in the Kazchek and Kuzkwa systems by water 

storage could have impacts on the existing resident fish populations in these systems. As well, it 
has not yet been shown that additional water storage can aid in increasing winter flows or 
controlling ~ummer water temperatures. 

' 
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• 

.. 
• 

• 

• 

RECOMMENDATIONS 

Estimates of the size of the kokanee spawning population and the resultant lake rearing 

populations are required for areas where increased sockeye production could affect kokanee 

production. 

Research on the interaction of lake rearing populations of kokanee and sockeye fry 

is required. 

Work by Wood and Foote (1991) suggest that adult kokanee are smaller in Takla lake than 

Babine lake, suggesting some sort of production constraint. It is suggested that sockeye 

carrying capacity of these lakes be re-assessed in light of this work.( 

Research is required to assess the feeding patterns and diets of lake trout and large 

rainbow in the sockeye lakes to determine the impacts of :i,ncreased sockeye 

production. 

Estimates of populatio_n size and location of spawning areas for lake trout and large 

rainbow trout are required. 

Additional inventory of available and useable spawning area for sockeye is needed for the 

Driftwood Riv~r because at present it is known that the amount of spawning gravel in the 

Driftwood has been underestimated, due to concerns over dewatering during the winter. 

For both production and habitat management purposes, the location -of all existing and 

potential sockeye and chinook spawning areas should be mapped. - ,..._ 

The propose_~ use of Kazchek and Kuzkwa lakes for water storage for enhancement of 

sockeye spawning downstreal!l requires inventory of, the fisheries resources in these 

systems and analysis of the actual benefits to sockeye production. Included in a cost 
' . 

benefit analysis must be an analysis of additional available water and the potential for 

stream temperature modification. 

• There are known barriers on Sakeniche, Kuzkwa, Kazchek and P~chi rivers. These 

barriers should be re-assessed for possible sockeye enhancement opportunities, and cost 

benefits compared to hatchery and spawning channel production. 

• Additional work is required on stream stocking strategies for chinook salmon, and net 

contribution to the chinook fishery. 
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2.1.2 Forestry development 

In the past 10 years forestry ·development has spread throughout the entire HMA, and 

many new areas are under initial development plans. Forest harvesting and road construction can 

have a major impact on fish producing streams, but impacts can vary greatly as the stability of 
hillslopes, vall~y. walls and stream channels vary. A series of seven habitat sub-units for the HMA 
were created, based mainly on terrain and channel stability factors. An analysis of these sub-units 
is presented in Section 2.3. However, several key forestry concerns arise as a consequence of this 
sub-unit analysis. 

• The Lower Takla/Middle Mountains sub-unit (Figure 2.3) is the most unstable of the seven 

units. Stream channels are steep and laterally unstabJe, valley walls and hillslopes are 

unstable, and landslides deposit materials directly into fish bearing streams. This sub-unit 
supports 40% of the total sockeye escapement for the HMA and contains 51 % of the total 

spawning area in the HMA. It is apparent that, due to the significant stability problems in 

the sub-unit, logging could have a serious impact on sockeye production within the entire 
HMA. 

• The Takla/Driftwood Uplands (Figure 2.3) supports 30% of the sockeye run for the HMA 

and will in the ~ext 10 years be developed for logging. Lateral channel stability and valley 

wall stability are of great concern. 

RECOMMENDATIONS 

It is strongly suggested that logging be deferred from the Lower Takla/Mid~e Mountains 

sub-unit. At present the risks to the Early Stuart run and Late Middle River run are too 
. . 

high to allow logging to continue. 

• In the Takla/Driftwood Uplands and Mountains units logging and road construction should 

be set back from valley walls and floodplairis. This is not a simple prescription to adopt 

since there are extensive floodplain areas with high tiinber values throughout the 

Driftwood River. 

• Generally, one should avoid logging on fans offish bearing and, in particular, sockeye 

spawning streams. As well, logging should not occur on valley walls adjacent to fish 

bearing streams, since, for the most part, they are unstable, and materials from landslides 

can move directly into stream channels. 
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• 

• 

If logging is to occur in drainages where instability may be a problem, an· inventory is 

required to map areas of streams where logging unstable channels, valley walls and 

hillsiopes could impact on fisheries resources. 

Detailed mapping of actual spawning areas is also required throughout the HMA in order 
to create detailed logging plans. 

2.1.3 Other land-use issues 
•, r, 

• Upgrading of the B.C.Rail through the Driftwood River valley will require a great deal ·of 

attention by fisheries managers, due to the potential impacts of construction on important 

spawning and rearing streams. 

• Acid riiine and heavy metal runoff into Pinchi Lake from the Cinnabar Mine is still an 

issue, since the fish in Pinchi Lake are considered unsafe to eat. 

• Recreational property and village development are of general concern. In particular, 

sewage and waste disposal in Fort St. James should be monitored. 

2.1.4 Climate chang~ 

Long-term climate analysis shows that there have been increases in annual precipitation, 

annual snowfall, average mean temperature and average August temperature over the period of . -~ 

record (Section 4.2). Concerns have been expressed over water temperature increases in the Fraser · 

system which·could affect sockey~ migration. It is".r~commended that these climate changes be 

considered as how they may relate to the enhancement strategy. For instance, the potential for 

continuing temperature increases in the Kazchek and Kuzkwa systems could negate proposed 
· · water storage proposals for this system. 

2.2 Timing of In-stream Construction 

The time period permitted for work in and ar.ound streams, the in-stream construction 

timing requirements, are shown in Figure 2.1. The general timing for in-stream work is from 

July 1toSeptember1. However, timing in or around an Early Stuart spawning_ stream is from 

June 7 to July- 15, arid work around a Late Stuart Sockeye stream is from June 7 to between June 

30 and July 31. Specific timings and project approvals must be obtained from DFO for work on 

Stuart, Takla and Trembleur lakes. 
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2.3 Water Extraction .Ai>proval Requirements 

Water extraction restrictions are summarized in Figure 2.2 and the stream classification 
.· definitions are as follows: 

1. Water Extraction Prohibited 

These watersheds have high salmon values and are already constrained in some way 
(beaver dams, dewatering, obstructions, low winter flows/survival concerns, temperature, 
etc.) by existing flow regime. Water extraction may not be permitted by DFO on these, 
watersheds. Timing constraints may apply. 

2. Limited Water Extraction 

Limited extraction of water may be permitted, but each request will be assessed on both an 
individual and a cumulative basis. Cumulative extractions may result in a deterioration in 
fish habitat. Consequently, DFO may reject a request by an individual if the amount 

proposed for extraction is deemeci to cause cumulative concerns. Jn addition, water 
extraction requests will be assessed on a site-specific basis. Requests for water removal 
from a headwater lake may be less of a concern than removal from a tributary adjacent to 

a spawning area. · Timing constraints may apply. 
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Figure 2.1 

Site. specific 

June 7 - July 31 
· (Sowchea C.) 

lnstreom. construction timing requirements 
for the HMA. 

·STUART - TAKLA 

HABITAT MANAGEMENT AREA 

10 0 10 20 ~ 40 ~ 

KILOMETRES 

General timing (unless otherwise noted) 
· July. I - September I · 

s 

Site specific = Must obtain a specific timing 
· approval from the Fisheries Agencies 

for work in Stuart, Tak/a and Tremb/eur 
lakes. 

S = Specific timing for early .sockeye spawning 
streams June 7 -·July 15 

June 7 - July 31 
(Kuzkwa R.) 

June 7 - June 30 
(Tachie R.) 

June 15- June 30 
(Stuart R. and tribs) 



STUART - TAKLA 
·HABITAT-MANAGEMENT AREA 

KILOMETRf:s 

All water extractions require a water I icence 
approval from 8.C. Environment. However 
addi~ional restrictions are applied to specific 
streams in the HMA. · · 

P = Prohibited: water extr.action may not be 
approved due to existing low 
flow conditions. 

L = Limited: water extraction may be 
subject. to Ii mitations. 

L 

L 
,~ 

. L:------.---i:-­
(lake + tri bs) 

Figure· 2.2 .. 
Water extraction approval requirements. 
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2.4 Habitat Sub-units 

The StuartJTakla HMA (Figure 2.3) contains a wide range of physiographic conditions 
(Section 4) in which lakes and streams are subject to a variety of terrain and stability conditions, 
depending on the system's location in the HMA. The habitat sub-unit classification is described in 

Section 4.5, and the sub-units are shown in Figure 2.3. 

The creation of the sub-units was based on lumping together streams that were controlled 
by, or exposed to, similar physical conditions, such. as: 

• all streams within similar terrain units, (i.e., plains, plateaus, foothills or mountains), 

·all streams exposed to sim1lar levels of terrain stability, (i.e., landslides, no landslides, 

extensive bedrock, or predominately unstable fine grained materials)~ 

• all stream channels of similar channel morphology, (i.e., steep and confined, meandering 
with wide floodplains, or extensive fans at stream mouths), and 

e all streams having similar water supplies, although usually taken into account within 

similar terrain units, (i.e., no lakes, numerous lakes, wetlands, glaciers and or differences 

in snow-pack). 

Because terrain, water sources and terrain stability factors are similar for each sub-unit, 

micro-climates, water temperatures, periods of run-off, and fish population life histories are also 

similar. Hence, it is possible to apply specific habitat protection or fisheries production 

prescriptions to each sub-unit. These prescriptions can deal with forestry and land development 
concerns, and provide a suitable base for analysis of fisheries production issues and conflicts. 
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TAK LA/DRIFTWOOD 
MOUNTAINS 

--, 
\ TAKLA/DRI FTWOOD 
\ UPLANDS 

STUART - TAKLA 

HABITAT MANAGEMENT AREA 

KILOMETRES . 

LOWER TAKLA/MIDDLE 
MOUNTAINS 

Figure 2.3. 
Habitat sub-units in the Stuart /Tokio HMA. 
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For each habitat sub-unit the following issues are discussed. 

General Description The location of the sub-unit, streams present and main 
physiographic features are described. 

Fish Production The status and management objectives for sockeye, chinook 
and kokanee salmon, and lake trout, rainbow trout and lake 
whitefish. 

Watershed Sensitivity The· land and channel stability of each unit is discussed as well 
as concerns, if any, over water temperatures.· 

Present and Proposed Land Use The known plans and objectives for forestry, mining, and B. C. 
Rail. 

Fish Production Objectives , Based on the Fisheries Production Plan (Section 3) the key fish 
production objectives for the sub-unit are described. 

Habitat Management Fisheries management is discussed in terms of land use issues 
as well as in 1;erms of competing fisheries species management 
objectives. Basic working requirements such as water 
withdrawal and timing of in-stre.am construction are also 
outlined. 

Action Required This is a series of recommendations for action based on an 
analysis of fisheries values and proposed land uses for the sub­
unit, that will protect existing fisheries resources or advance 
fisheries management objectives. 

Site-specific information is available for all the known salmon spawning streams. 

Appendix I provides a summary of the values and concerns for each stream, and Appendix II 

provides a summary of stream sensitivities. 
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· STUART/TEZZERON PLAIN 

General Description 
Stuart~Tezzeron Plain (Figure 2.3), ~hich covers 

half of the HMA from the southern shore of Trembleur 
Lake to the Stuart-Nechako confluence, is a broad, low 
lying area characterized by low gradient, relatively stable 
streams. The large streams in this sub-unit include the 
Stuart and Tachie rivers. The Middle River has been 
included in the ''Middle River LQwer Takla Mountains SUb­
unit" because land-use in that sub-unit. will have a more 
significant effect on the Middle River. The other major 
systems include the Kazchek, Kuzkwa, and Pinchi river 
systems. Stream reaches adjacent to Stuart Lake are 
down-cut, leaving unstable valley walls as the primary 
source of sediment to streams. Hillslope stability is not a 
major factor. The Stuart and Tachie rivers are the largest 

streams in the sub-unit, and most of the salmon streams in this sub-unit are lake fed and have 
stable .hydrographs. The larger streams, Stuart and Tachie rivers, have relatively low 
susceptibility to land use impacts. Land use -- forestry, placer mining and linear development -
have affected the Tachie ~ver, Middle River, Kuzkwa River ~d Kazchek Creek, but the impacts 
have been minor and restricted to site-specific locations. 

Fish Production (See Section 3 for greater detail.) 

Sockeye Salmon 
Tachie River supports the main late Stuart sockeye run, but significant runs are also found 

I 
in Kazchek and Kuzkwa rivers, with minor runs present in Pinchi and Sowchea rivers. 

rrotal sockeye escapement for the dominant cycle-years for all streams in the StuartlTezzeron Plain Sub-unit. 

rrotal escapements for dominant cycle-years, late runs for Kazchek, Kuzkwa, Pinchi, Tachie and Sowchea Rivers. 
- ' 

195:1 1957 1961 1965 l96S 1973 1977 19,81 1985 1989 

Late - 124,196 194,237 232,377 75,746 95,72:1 121,811 65,621 122,736 160,220 299,566 

Average escapement for the 1953 to 1989 period: 149,223 Total HMA: 29.3% 

Average escapement for the 1973 to 1989 period: 153,991 Total HMA: 29.2% 
. . " 

Number of sockeye spawning streams in the Sub-unit: 5 Ti>tal HMA: 10.0% 

r!'otal available spawning area in the Sub-unit (m2
): 271,800 Total HMA: 26.4% 

Estimated total spawning capacity(# of fish): 502,500 Total HMA: 25.9% 
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Chinook Salmon 
The Stuart River, below Stuart Lake, supports the main chiri.ook population in the HMA, 
with small populations in Pinchi Creek, Kuzkwa River, Kazchek Creek, and Tachie River. , 
From 1981 to 1988 this sub-unit had an average run size of ~,078 chinook, most of which 
are concentrated in the Stuart River downstream of the Stuart Lake outlet. In 1991 an 
escapement of 7,000 chinook was recorde_d in the Stuart River, the maximum recorded for 
this stream. 

Lake Trout 
Significant populations of lake trout are found in Stuart and Trembleur lakes and as well 
as in a number of the smaller lakes. Of the smaller lakes, Cunningham Lake is of 
particular note as a significant producer of larger, trophy sized lake trout. Most of the 

. ' 

other middle sized lakes, such as Pinchi, Tezzeron, Inzana -and Kazchek, also have 
populations of lake trout. 

Rainbow Trout 
All of the lakes and most of the streams within this sub-unit have substantial populations 
of rainbow trout, and most of the larger lakes, such as Pinc~i, Tezzeron, Kazchek and 
Inzana, are popular rainbow fishing lakes. Stuart and Treiii.bleur lakes also have sports 
fisheries for rainbow, but in Stuart Lake there is a race of large rainbow (up to 10 - 15 kg) 

. which provides a prized trout fishery. 

Kokanee 
Kokanee are found in all of the large and moderate sized lakes, and provide not only an 
important sports fishery, but also the main food source for 18.ke trout and rainbow trout. 
Kazchek Creek supports an extremely large spawning run of kokanee. Other major 
kokanee spawning streams include Pinchi, Tachie and Kuzkwa rivers .. 

. \ . 

Lake Whitefish 
In some lakes, such as Inzana, the lake whitefish provide an important aboriginal food 
fishery. 

Watershed Sensitivity 

Lateral stream channel stability 

j 

The streams are low gradient and meandering, with· little· e'.vidence of lateral instability. 
The· streams are generally low energy and are not capable <?f flows that would cause 
significant lateral instability. Generally, the most unstable. areas withµl this region are 
the fans, which also show :relatively little evidence of lateral chanriel shifting. 
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Valley wall stability 
Where streams have down-cut, the valley walls are unstable. Numerous old revegetated 
and some recent slope failures indicate that the valley walls are unstable throughout this 

sub-unit. If slope failures occur in the Sowchea or Pinchi Creek valleys it is very likely 
that material would enter the creeks. Lacustrine deposits are up to 30 m -thick in this sub­
unit and create a general hazard due to the high erosion potential. 

Hillslope stability 
Hillslopes are not a significant feature in this sub-unit. 

Water temperature concerns 

The streams in this sub-unit are subject to significant increases in temperature during the 
summer, due to the early loss of snow pack,.the large number of lakes and wetlands in the 
headwaters, and the low gradient nature of the stream channels. This is particularly true 

in the larger systems such as the Kuzkwa, Kazchek and Pinchi rivers. 

Present and Proposed Land Use 

Forestry 
A large proportion of this area has been logged, and emphasis is now on the Upper 

Kazchek drainage area, particularly the Kloch, Kazchek and Inzana lakes area. Also of 

. concern is proposed logging in the Lower Stuart River Drainage in areas adjacent. to known 

chinook spawning and rearing areas. 

Mining 

New mining activity is not has not been proposed. However, effects of mining in the 
Pinchi drainage are still of concern. Placer mining is permitted within the three 
designated placer mining areas in this sub-unit (Figure 6. 7). 

B.C. Rail 

This section of the railway is operational, and no significant additional upgrading is 
expected. 

Fish Produ~tion Objectives 

Salmon production 

Based on the sockeye production plan (Section 3.1), the present spawning capacity is 

under-utiliZed for sockeye s~lmon. Long-term plans for water storage on the Kazchek and 
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Kuzkwa have been developed to improve their spawning capability, and a spawning 
channel is also proposed for the Tachie River. 

Resident species 
·I 

Maintenance of rainbow and lake trout production in Stuart and Trembleur lakes is of the 
utmost importance. As well, the health of these stocks depends on the health of the 
kokanee population. For the numerous lakes in this section; tl;ie management objective is 
to maintain existing stocks in order to support the growing sports fishery. 

r : 

Habitat Management 

Forestry management 
Due to the structure of the terrain adjacent to streams, it is ipossible to identify areas of 
potentiaily high impact and to mitigate potential effects. At fish bearing streams, logging 
should not be permitted within stream floodplains, on strea~ fans, and on or adjacent to 
the valley walls of the streams. !flogging is set back from the edge of valley walls, impacts 
to streams from mass wasting and erosion will be minimize~. These concerns are 
particularly important in the Kazchek, Kuzkwa, Pinchi and .Sowchea rivers. 

Water temperatures are also of concern, particularly in l~e1 headed sys~ms, and stream­
side vegetation management is required to mitigate temperature concerns. This issue is 
related to the rate of cut, which is most likely the key to miµgating this concern. 

Fisheries management 
Stucpes are required to determine the impacts and benefits of sockeye enhancement on the 
productivity of Stuart and Trembleur Lake and in particular impacts or benefits to 
kokanee, lake trout and rainbow trout production in these lakes. As well, the effects and 
impacts of proposed water storage on lakes in the upper K~kwa and Kazchek systems, 
suggested for sockeye spawning enhancement, must be evaluated. 

Timing of in-stream work 
In an attempt protect fisheries resources from the direct effects. o'f development, it is 
expected that all in-stream work be done from July 1toSeptember1. However, for the 
Tachie and Stuart rivers, the timing is from June 7 to June' 30, and for Kuzkwa, Kazchek, 
Pinchi and Sowchea the timing is from June 7 to July 31. The·only other exception is for 
Stuart and Trembleur lakes, where timing is site-specific filid must be negotiated with the 
Department of Fisheries and Oceans and B.C. Ministry of Environment, Lands and Parks. 
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Water extraction prohibited 
Due to high fisheries values and limited water supply, the Department of Fisheries and 
Oceans may not permit water extractiQn from the Sowchea River, Stuart River tributaries 
and Tachie River tributaries. 

. Limited water extraction 
Due to high fish values, the Department pf Fisheries and Oceans requires that their 
approval be obtained, and limitations set before water extraction proceeds on the Stuart _, 

River and Stuart Lake tributaries, Trembleur Lake. and south side TremQleur Lake 
tributaries, Necoslie River, Pinchi River, Kazchek River, and Trembleur Lake. 

Action Required 

/ 

Inventory 
J?ue to the proposed logging and water storage development in the Kazchek and Kuzkwa 
drainages, inventory of the fisheries resources should be conducted in order to address 
these specific concerns. Stability analysis of stream channels and valley wall slopes and 
the present fisheries value of streams (spawning and rearing) and lakes that could be 
affected 'by water storage should be considered. The engineering requirements for such a 
water storage project must, therefore, be provided. 

Monitoring 
It is important to monitor the effects of logging in the Kazchek and Kuzkwa drainages to 
determine whether logging is having a marked effect on stream temperatures. 

Due to the extensive area open to placer mining and concern about the effects of placer 

operations on Sowchea and Stuart rivers, the effects of placer developments should be 
monitored. 

An assessment of the residual impacts as a result of the construction of the B.C. Rail 
should also be compiled, to aid in future development projects with the company. 

Research requirements 
Studies are required on enhancement of sockeye stocks in Trembleur and Stuart lakes, 
specifically the effects this will have on rainbow trout, lake trout and kokanee production 
and the effects these species could have on sockeye production. 

The potential benefits to sockeye production from the water storage proposal on Kazchek 
and Kuzkwa rivers must be analyzed, particularly in terms of temperature concerns, 
increased production and the benefit-cost. 
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FLEMING LOWLANDS 

General Description 
Fleming Lowlands (Figure ·2.3), which drains into 

Trembleur Lake, contains only Fleming Creek and the 
lower end of its main tributary, Tildesley Creek. Fleming 

Creek has relatively little lateral instability due to the 

swampy, meandering nature of the stream. Unstable valley 
walls are set back from the stream and present little 
danger to the watercourse. The Fleming Creek drainage is 
presently in an undeveloped state. 

Fish Production (See Section 3 for greater detail) 

Sockeye Salmon 
Fleming Creek supports an early sockeye run; however, most of the spawning occurs in its 
tributary, Tildesley Creek. 

Total sockeye escapement for the dominant cycle-years for all streams in the Fleming Lowlands Sub-unit. 

rI'otal escapements for dominant cycle-years, early runs for Fleming Creek. 

1953 1957 1961 1965 1969 1973 1977 1981 1985 1989 

Early 2() 0 14 9 598 3,211 616 343 1,687 8,699 

Average escapement for the 1953 to 1989 period: 1,520 rI'otal HMA: 0.3% 

Average escapement for the 1973 to 1989 period: 2,911 Total HMA: 0.6% 

Number of sockeye spawning streams in the Sub-unit: 1 Total HMA: ·2.5% 

rrotal available spawning area in the Sub-unit (m2
): 5,000 Total HMA: 0.5% 

Estimated total spawning capacity (# of fish): 9,500 Total HMA: 0.5% 

Chinook Salmon 
Chinook salmon are not present in this area. 
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Lake Trout 
Lake trout are present in'Trembleur Lake.· 

Rainbow Trout 
It is suspected that rainbow spawn and rear in Fleming Creek, and it is known that 
Trembleur Lake supports a race of large rainbow trout. 

Kokanee 
Kokanee are present in Trembleur Lake, but spawning has not been identified in this sub­
unit. The key spawning stream is in the Kazchek River. 

Lake Whitefish 
Whitefish are. present in Trembleur Lake. 

Watershed Se11$itivity 

Lateral stream channel stability 

Fleming Creek and the lower sections of the tributary stream meander through swamps 
and meadows in the valley bottom: Channels are relatively stable, with the exception of 
lower Fleming Creek below Tildesley Creek. Channel instability in this area is the result 
of sediment input from Tildesley Creek. 

Valley wall stability 
Old instability features are evident along the valley walls throughout this sub-unit. 
However, since the valley walls are generally set back from the streams, risk of a landslide 
entering the stream is low. 

Hillslope stability 
HilJslopes are not present in this unit. 

Water temperature concerns 

Remova~ of vegetation from the stream channel and wetlands could affect the water 
temperature regime of Fleming Creek, particularly upstream of the Tildesley confluence. 
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Present and Proposed Land Use 

Forestry 

-Mining 

Fleming Creek, upstream of Fleming Lake, has been logged extensively, but the lower end 
is unlogged. No logging has been proposed for this lower area, but there is a joint proposal 
by the B.C. Ministry of Forests and the B.C. Ministry of Environment, Lands and Parks to 
establish a wilderness area over the lower end of this drainage. 

.·, 

Mineral claims are present, but there are no active develop~ents. This area is in a "No 
Staking Placer Reserve". 

-Fish Production Objectives 

Salmon production 
It is intended tO increase sockeye production by management of escapement levels to effect 

I 

greater utilization of available spaWlling and reaijng areas. . 

Resident species 
I 

It is intended to maintain existing stocks and populations to: support the existing sports 
fisheries. 

Habitat Management 

. Forestry management . ~ 

The key to protection of fisheries resources is to avoid road and logging development on the 
floodplain, wetlands, or valley walls of Fleming Creek. Tildesley Creek has the potential to 
be _affected by present standard rates of cut. 

Fisheries management . 
Studies to examine the impacts and the benefits of sockeye enhancement on the 
productivity of Trembleur Lake and, in particular, the relationship to kokanee, lake trout 
and rainbow trout production are required. 

·Timing of in-stream work 
In an attempt to protect-fisheries resources from the direct effects of development it is 
expected that all in-stream work be done from July 1toSeptember1. However, time for 
Fleming Creek is specified as June 7 to July 15. If work is to be done on Trembleur Lake, 
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an appropriate work period must be negotiated with the Department of Fisheries and 

Oceans and B.C. Ministry of Environment, Lands and Parks. 

Water extraction prohibited 
Due to high fisheries values and limited water supply, the Department of Fisheries and 
Oceans may not permit water extraction from Fleming and Tildesley creeks. 

Limited water extraction 
Streams are not specified for 'this sub-unit. 

Action ReqUired 

Inventory 

Assessment should be made of the relative importance of Fleming and its tributary 
Tildesley creeks to sockeye spawning. There is some indication that Tildesley Creek is the 
main spawning stream. 

Monitoring 

Water temperature conditions should be monitored in Fleming Creek, producing baseline 

information, to ensure that logging does not dramatically alter downstream water 

temperatures. 

Research requirements 
In the Trembleur Lake system, the effects of the proposed sockeye enhancement on 

kokanee, lake trout and the larger race of rainbow trout should be studied. 

A rate-of-cut analysis may be required for Tildesley Creek, and the reasons for such 
concerns should be further analyzed. At present this area has been included in a proposed 

wilderness area and, hence, such studies may not be required if the area is protected. 
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- TREMBLEUR.UPLANDS 

General Description 
Trembleur Uplands (Figure 2.3) encompasses a transition 
between the plateau and mountainous zones located on the 
north side of Trembleur Lake. This sub-unit includes all 
the streams on the north slope of ·Trembleur Lake, we~t of 
the Middle River, and includes Tildesley Creek (Fleming 
Creek tributary), Paula CreeJc, Sidney Creek and Baptiste 
Creek. Streams in this sub-unit are actively downcutting 

· and have steep slopes and unstable valley walls. Laterally 
unstable fans emphasize the extremely sensitive nature of 
these watercourses. 

Fish Production (See Section 3 for greater detail.) 

Sockeye Salmon 
Early run sockeye are present in Tildesley, Paula and Sidney creeks. Tildesley Cr~ek 
totals are included in Fleming Lowlands. 

!Total sockeye escapement for the dominant cycle-years for all streams in the Trembleur Uplands Sub-unit. 

rrotal escapements for dominant cycle-years, early runs for Paula and Sidney creeks. 

195::l 1957 1961 1965 196S 1973 '1977 1981 1985 1989 

!Early. 2,211 14,99S 4,497 1,483 6,673 10,215 .3,016 7,818 23,825 22,986 

!Average escapement for the 1953 to 1989 perfod: 9,772 Total HMA: 1.9% 

!Average escapement for the 1973 to 1989 period: 13,572 · Total HMA: 2.6% 

Number of sockeye spawning streams in the Sub-unit: 2 Total HMA: 5.9% 

Total available spawning area in the Sub-unit (m2
): 15,000 Total HMA: 1.5% 

!Estimated total spawning capacity (# of fish): 32,300 Total HMA: 1. 7% 

Chinook Salmon · 

Chinook salmon are not present in this area. 

Lake Trout 
A significant lake trout population is present in Trembleur :Lake. 
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Rainbow Trout 
A significant rainbow trout population is present in Trembleur Lake, including a race of 
large rainbow, and it is expected that most streams in this sub-unit support spawning and 

rearing for rainbow. 

Kokanee 
A kokanee population is found in Trembleur Lake and it is known that spawning occurs in ' 
Paula and Sidney creeks. 

Lake Whitefish 
Whitefish are present in Trembleur Lake. 

Watershed Sensitivity 

Stream channel stability 

Paula and Sidney creeks have formed large fans iri their lower 4 km that display features 

indicating lateral instability within the active channel. There are no indications of old 
channels across the historic fans, suggesting that the channels have shown relative 

stability in recent times. 

Valley wall stability 
Valley walls are unstable, with numerous old and recent failures evident. Failures on the 
valley walls will result in direct input of materialto the stream chann,els. 

Hillslope stability 

Hillslopes are not adjacent to the stream channels in this sub,unit, and adequate buffering 

between streams anP. hillslopes is present. 

Water temperature concerns 

There are no known water temperature concerns in this sub-unit. 

Present and Proposed Land Use 

Forestry 

A forestry access road to Baptiste Lake exists, and there is active logging in the Baptiste 

Creek watershed. Logging has not yet occurred in Sidney or Paula creeks; however, 5 

· cutblocks are proposed in Sidney Creek from 1994 to 1996. 
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Mining 

Mineral claims are present. However, there ~re no development plans. This area is within 
a "No ·staking Placer Reserve". 

Fish Production Objectives 

Salmon production 

At present, the only objective within this sub-unit is to increase present prod~ction through 

management of escapements of the Early Stuart run. If the 1985 and 1989 sockeye 
escapement figures (Table 3.3, Section 3) are any indication, this management approach 
has been successful. 

Resident species 

The present objective of the B.C. Ministry of .Environment, Lands and Parks is to maintain 

present production levels for the existing sports fisheries in Trembleur Lake. 

Habitat Management 

Forestry ~anagement 
There is high potential for major impacts to the high capability sockeye spawning streams 

in this sub-unit due to logging of the floodplains, in particular the fans and valley walls of 
these stream channels. These unstable features should be delineated, and proposed logging 
examined and possibly deferred in areas of high risk. 

Fisheries management 

Studies to examine the impacts and the benefits of sockeye enhancement on the 

productivity ofTrembleur Lake and, in particular, the relationship to kokanee, lake trout 

rand rainbow trout production are required. 

Timing in-stream work 

In an attempt to protect fisheries resources' from the direct effects of development, it is 
expected that all in-stream work be done from July 1 to September 1. However, a specific 

. regulation of June 7 to July 15 is in place for early sockeye streams (Paula ari.d Sidney). 

Trembleur Lake timing is site-specific and must be negotiated with the federal and 
provincial fisheries agencies. 

Water extraction prohibited 

Due to high fisheries values and limited water supply, the Department of Fisheries and 

Oceans may not permit water extraction from Tildesley, Paula, Sidney and Fleming creeks. 
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Limited water extraction 
No streams are present in this class. 

Action Required 

Inventory 
It is suggested that a stability inventory of the hillslopes, valley walls and stream channels 

of Sidney and Paula creeks be undertaken, in order to develop a logging protection plan for 

this system. 

Monitoring 

Some monitoring of the effects oflogging on Baptiste Creek should be undertaken, in order 
to prepare for possible logging in Paula and Sidney creeks. 
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LOWER TAKLA/MIDDLE MOUNTAINS 

General Description 
The Lower Takla/Middle Mountains sub-unit (Figure 2.3) 

includes the Middle River and all the tributaries to Takla 
Lake found in the lower two-thirds of the system. The 
known fish producing Takla Lake tributaries range in size . 

from 13 km2 to 250 km2
, with Sakeniche River the 

exception. ·Streams in this subdivision are steep and the 
entire dre!nage system is influenced by mountainous 
terrain. The streams are high energy systems capable of 

moving significant volumes of sediment. ':these water 
courses have large unstable fans at their mouths, 
particularly those along the west side of Middle River and 
all of Talda Lake. Valley walls and hillslopes are highly 

unstable and provide significant volumes of sediment to 

stream channels. All streams in this subdivision are small 

and extremely sensitive to damage from naturally occurring terrain instability. Middle River has 

been included in this sub-unit because of its susceptibility to the downstream impacts of terrain 

instability on the tributaries on its west side. 

Fish Production (See Section 3 for greater detail.) 

Sock.eye Salmon 

This sub-unit contains 53% of the sockeye spawning streams, and 50% of the total 

spawning capacity of the HMA. Middle River, which has been included in this HMA. has a 

Late Stuart sockeye run. The Early Stuart sockeye salmon spawning streams in this unit 

include Middle River, Van Decar, O'Ne-ell, Bivouac, Sakeniche, MacDougall, Sinta, Crow, 
Hooker, Point, Blanchet, Fifteen Mile, Shale, Twenty Five Mile, Narrows, Sand Point, and 

Leo creeks. 
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rrotal sockeye escapement for the dominant cycle-years for all streams in the Lower Takla and Middle River 

!Mountains Sub-unit. 
. ' 

rrotal escapements for dominant cycle-years, early and late runs. 

195a 1957 1961 1965 1969 1973 1977 1981 1985 1989 

Early 107,668 134,169 65,742 12,074 39,120 93,llp 26,384 55,134 89,49a 68,410 

Late 244,334 336,279 177,416 139,186 111,291 91,862 80,381 126,439 114,115 276,131 

Tota1 . 352,002 470,448 243,158 151;260 150,411 184,977 106,765 181,573 203,608 344,541 

~verage escapement and percentage for the 1953 to 1989 period: early = 69,131 (13.6%), 

~ate= 169,743 (33.4%), total= 238,874 (47%). 

!Average escapement and percentage for the 1973 to 1989 period: early = 66,507 (12.6%), 

late= 137,786 (26.1%), total= 204,293 (38.8%). 

Number of sockeye spawning streams in the Sub-unit: 18 Total HMA: 52.9% 

Total available spawning area ~ the Sub-unit (m2
): 530,900 Total HMA: 51.5% 

!Estimated total spawning capacity (# of fish}: 973,300 Total HMA: 50.2% 

Chinook Salmon 
A small run of chinook salmon (maximum· escapement of 25) is found in Middle River. 

Lake Trout 
Lake trout in Takla Lake provides the primary sports fishing species in this sub-unit. 

Rainbow Trout 

Rainbow trout present in Takla Lake are a component of the sports fishery, although the 
race of large rainbows found _in Stuart and Trembleur lakes 'are not found in Tak.la Lake. 
Rainbow are present in most of the streams, but usually not in sufficient numbers or size 
to have sports fishery value. The exceptions are the Middle and Sakeniche rivers. 

Kokanee 
There is a large kokanee population in Takla Lake and the majority spawn in the 
Driftwood River. Kokanee spawning populations are found in the majority of the sockeye 

spawning streams. 

Lake Whitefish 

Lake whitefish are present in Takla Lake. 

Watershed Sensitivity 

Stream channel stability 

The presence of large fans at. the mouths of these streams indicates a high energy nature 
capable of moving large volumes of material. The largest fans are evident on the streams 

2-29 



\ 

' along the west side of Middle River and Tak.la Lake. · These fans appear particularly 
unstable, and in many instances relic channels are still visible on the fans, indicating that 
maJ~r shifts in channel locations are still occurring. 

' . . 

Valley wall stability 
All valley walls throughout this sub-unit are very unstable, ~th numerous revegetated and 
more recent failure.s evident on most of the slopes. Due to the. close proximity of the 
stream channel to the valley wall, slope failures on ·the valley walls will likely result in 
direct input of material into the stream channel. 

Hillslope stability 
Hillslopes within this sub-unit exhibit instability features such as old slides and gullying, 

I 

suggesting extremely unstable conditions. In many instance~ the hillslopes are adjacent to 
the stream channel; so that material may enter direc_tly into the stre~ms. 

Water temperature concerns · 
Due to the mountainous terrain, which provides a longer snow pack, heavy stream 

• f . 

vegetation cover, and streams shaded by the terrain, increases in water temperature are . 
not a significant issue. 

Present and Proposed Land Use 

Forestry 
Limited forest harvesting took place along some streams in the early .1980s (Leo Creek, 

' 
Rosette Creek, Bivouac Creek, Sakeniche River, MacDougall Creek) .. Most areas have 

l 

revegetated. Up to 1991 harvesting occurred in Dust Creek and Narrows Creek, and the 
forestry access road on the west side of Middle River has been extended to Baptiste Creek. 
The original logging schedule for Bivouac, Gluskie and Forfar creeks was deferred, in order 

.... 

to conduct an effects-of-logging study on these watersheds. Forest harvest plans for 1993 
to 1996 call for some forest. harvesting in the area between l\ilacDougal and Bivouac creeks . 

. Some harvesting will be done in the O'Ne-ell and Van Decar watersheds in 1994 to 1995. 
These cuts are done in conjunction with the effects of logging research study. 

Mining 
Numerous mineral claims are found scattered throughout the sub-unit, and there has been 
active mineral exploration on the west side of the Middle River. This sub-unit is in a "No · 
Staking Placer Reserve". 
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B.C. Rail 
This section of the B.C. Rail, along the east side of the sub~unit, is operational; minimal 
additional upgrading is anticipated. 

Fish Production Objectives 

Salmon production 
The streams in this sub-unit support 40% of the entire sockeye run for th,e HMA and have 

50% of the total available spawning area. The maintenance of this area for the production 
'. ' 

of the Early Stuart run is critical. 

A pilot sockeye hatchery has been proposed for either Gluskie or Leo creeks. 

An effects-of-logging study has been initiated on Bivouac, Gluskie and Forfar creeks. 

Resident species 
At present, the objective of B.C. Ministry of Environment, Lands and Parks is to maintain 

·existing stock levels in streams and, in particular, Talda Lake, in order to maintain the 

existing sports fisheries. 

· Habitat Management 

Forestry management 
The stream channels, valley walls and hillslopes are very unstable throughout most of this 

area. In the majority of situations, hillslope and valley wall failures will result in direct 

input of sediment into these streams. Because of the value· of these streams and the 

sensitivity of the entire area, all areas to be logged reqwre a detailed review of stability 

issues and, where required, logging should be deferred. 

Fisheries management 

Studies to examine the impact of sockeye enhancement on the productivity of Tak.la and 

Trembleur lakes and, in particular, the inter-relationship of sockeye production to kokanee, 
lake trout and rainbow trout production are required. 

Timing of in-stream work 

To pro~ct fisheries resources from the direct effects of development, it is expected that all 

in-stream work be done from July 1toSeptember1. However, all sockeye spawning 
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streams have a specific timing of June 7 to July 15. In-stream work in Talda Lake 
requires special approval from both the Department of Fisheries and Oceans and the B.C. 

• I 

Ministry of Environment, Lands and Parks. 

Water extraction prohibited 
Due to high fisheries values and limited water supply, the D,epartment of Fisheries and 
Oceans may not permit water extraction from Bivouac, Crow, Fifteen Mile, McLaing, . ' 

Forfar, Gluskie, O'Ne-ell, Leo, MacDougall, Sinta, Van Decar, Sandpoint and Point creeks. 

Limited water extraction 
Due io high fish values, permission of the Depart~ent of Fisheries and Oceans is required 

I 
before water extraction proceeds on Dust, Hooker, Twenty-fiye Mile, Narrows and Shale 
creeks. 

Action Required 

Inventory 
Slope and stream channel and streambank stability mappin~ is required to identify the 
potential impact of logging on streams and fish habitat. 

Monitoring 
Impact assessments logged should be conducted on areas already logged. 

Research requirements 
. An effects-of-logging study has been proposed for Bivouac, Gluskie and Forfar creeks. This 

study includes biological and physical data collection, including gravel sampling, large 
organic debris surveys, suspended sediment, spawning and fish production studies of 
resident and salmon species. These sorts of studies should be approached with caution 
because of the relative value of the streams and the potential for major loss of fish habitat,· 

• . I 

as has occurred ~s a result of the forest harvesting that occlirred during the 15 year study 
· at Carnation Creek. · · 

I 

Impact assessments usually have not considered what should be done if a landslide or 
major bank erosion occurs. ·Development of a set of conting~ncy plans, including an 
immediate halt to logging and stabilization and clean up requirements, should be included 
in the research proposed for this submunit. 
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NATOWITE UPLANDS 

General Description 
The Natowite Uplands sub-unit (Figure 2.3) encompasses 
the upper Sakeniche drainage, including Natowite, 
Tochcha, and Nakinilerak lakes. Streams in this sub-unit 
are laterally stable, but unstable valley walls could result 
in significant input of sediment into stream channels. 

Fish Production (See Section 3 for greater ~etail.) 

Sockeye Salmon 

Sockeye salmon are not present in this sub-unit, but are found in the Sakeniche River in 

the Lower Tak.la/Middle Mountains sub-unit. 

Chinook Salmon 
Chinook salmon are not present in this sub-unit. 

Lake Trout 
Lake trout are known to be present in Nakinilerak and Friday lake's. 

Rainbow Trout 
Rainbow trout are abundant throughout the lakes and streams in this sub-unit, providing a 

large and valuable sports fishing resource. 

Kokanee 
Kokanee are present in the lakes of this sub-unit. 

Lake Whitefish 
Lake whitefish are present. 
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Watershed Sensitivity 

Stream channel stability . 
Streams in the lowland areas are stable, altho~gh the meandering nature of some stream 
channels suggests that over time the channels will move. In' the upland section the 
streams are well entrenched, and hence, stable. 

Valley wall stability 
' ' 

In the upland· areas the valley walls are unstable, and faili.ires from the valley walls will 
I 

likely result in the direct input of materials to the stream channel. 

Hillslope stability 
Hillslope concerns are not an issue in this sub-unit. 

Water temperature concerns 
Due to the amount of lake and wetland area in this sub-uni~, warmer summer water 
temperatures already exist. Additional vegetation removal c;ould cre~te an additional 
increase in water temperatures, causing some concern with management of the Early 
Stuart sockeye run in lower Sakeniche River. · 

Present and Proposed Land Use 

Forestry 
Extensive logging has occurred in the upper watershed, in particular, in the N atowite and 

Tochcha lake area. Logging has commenced and will continue in the lower Sakeniche 
drainage for the period from 1992 to 1996. 

r 
( 

D 

D 

D 

D 
D· 
D 

Mining D 
The lower watershed is in a "No Staking Placer Reserve" fill;d numerous mineral claims are 
found throughout the sub-unit. The upper watershed is in ~ designated placer mining area o . 
(Figure 6. 7).- '> 

Fish Production Objectives 

Salmon production 
' ' 

No salmon production actually occurs within this sub-unit. :TJ:ie primary objective for the -
lower Sakeniche River is to maintain existing production leyels, and to increase them by 

' ' 

control of habitat quality and maintenance of the early run escapements into the HMA. 
. i 
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Resident species 
Because of the significant amount of trout production for sports fisheries, maintenance of 
existing stocks is a key management objective. 

Habitat Management 

Forestry management 
Sakeniche River has one of the few favourable incubation/flow ratios (Section 3.1.4). All 
logging development should be assessed as to its effect on stream flows and water 
temperature as it relates to sockeye production. Generally, logging should be deferred from 
steep slope areas and from unstable fans, in order to protect the rainbow spawning and 
rearing streams. 

Fisheries management 
Additional inventory for this area is required in order to determine the use and value of 
the various streams for rainbow spawning and rearing. A few streams could be responsible 
for much of the trout production in the area. 

Timing of in-stream work 
In an attempt to protect fisheries resources from the direct effects of development, it is 
expected that all in-stream work be done from July 1 to September 1. However, for the 
Sakeniche River, downstream of Natowite Lake, the timing restrictio~ is from June 7 to 
July 15. 

Water extraction 
No streams are listed under this category. 

Limited water extraction 
Due to high fish values, the Department of Fisheries and Oceans' specific approval is 
required before water extraction proceeds in Sakeniche River and tributaries. 

Action Required 

Inventory 
It is suggested that a hazards inventory of hillslope, valley wall, and stream channel and 
banks be undertaken in order to assess potential fisheries impacts of logging. 

Monitoring 
Extensive logging has occurred in the upper part of this watershed. The effects of such 
logging should be examined, with particular emphasis on the impacts on water 
temperatures, and channel and bank stability. 
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TAKLA/DRIFTWOOD UPLANDS 

General Description 
The Takla/Driftwood Uplands (Figure 2.3) sub-unit includes 
all the streams draining into :the upper third of Takla Lake, 
as well as the Driftwood River and all tributaries to it. The 
extreme upper ends of the Driftwood tributaries and the 
mid and upper reaches of the Takla Tributaries are· found 
in the Truda/Driftwood Mountains Sub-unit. The lower 

' ' 

Driftwood River exhibits a moderate degree of lateral 
instability but the fans of Driftwood River tributaries and 
Takla Lake tributaries exhibit a very .high degree of lateral 
instability. Valley walls are iilso very unstable and 
potentially can contribute large volumes of sediment to 
streams. 

Fish Production (See Section 3 for greater detail.) 

Sockeye Salmon -
. ' 

Driftwood River, which supports the largest portion of the Early Stuart sockeye run, and 
siX small but productive tributaries which support Early Stuart sockeye runs are found in 

this sub-unit. 

Total sockeye escapement for dominant cycle-years for all streams in the T8kla/Driftwood Uplands Sub-unit. 
' . 

Total escapements for dominant cycle-years, early runs for Driftwood, HudsQn Bay, Frypan, ·Forsythe, Ankwill, French and 

Bates creeks. 

1953 195? 1961 1965 1969 1973 '1977. 1981 1985 1989 
' 

Early 40,562 79,61(] 125,926 9,439. 62,120 189,598 86,239 65,462 118,441 267,926 

Average escapement for the 1953 to 1989 period: 104,532 Total HMA: 20.6% 

Average escapement for the 1973 to 1989 period: 145,533 Total HMA: 27.6% 

Number of sockeye spawning streams in the sub-unit: 7* 

• Does not include Driftwood River tributaries ' · Total HMA: 20.!;>% 

Total available spawning area in the sub-unit (m2
): 207,600. % of total HMA: 20.2 

Estimated total spawning capacity (# of fish): 420,300 i % of total HMA: 21.7 

Chinook Salmon 
A small run (average escapement of 20 fish) of chinook sal~on is found in the Driftwood 
River. 
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Lake Trout I Dolly Varden Char 
A significant sports fishing population of lake trout is present in Takla Lake, and Dolly 
Varden char are known to be present in Driftwood River. 

Rainbow Trout 
Rainbow trout are known to b~ present in Driftwood River, which includes a large resident 
population in Leo Creek. 

Kokanee 
Driftwood River has ~ extremely large escapement of spawning kokanee, and it is 
estimated ·that the majority of the kokanee production for Takla Lake comes from the 
Driftwood. 

Lake Whitefish 
Lake whitefish are present in Takla Lake. 

Watershed Sensitivity 

Stream channel stability 
Meander patterns in Driftwood River indicate a gradual lateral shifting in the lower 
reaches with a moderate degree of instability. Lateral instability is substantially higher in 
the fans of the tributaries to Driftwood River and upI>er Takla Lake. The fan of Kotsine 
River, tributary to the Driftwood, exhibits a very high degree of lateral instability and is 
heavily utilized b:y sockeye for spawning. 

Valley wall stability 
Valley walls within this sub-unit show numerous old revegetated slope failures and, in 
many cases, numerous recent failures. Slope failures from the valley walls in this section 
will likely result in direct input of material into the stream channel. Valley wan instability 
was most noticeable in the Kastberg Creek valley in the upper Driftwood system. This also 
appears to be a major source of sediment for the upper Driftwood River. 

Hillslope stability 
Because the upper mountainous areas have been classified in the Upper Takla/Driftwood 
~fountains sub-unit, hillslope stability. is not applicable to this sub-unit. 

Water temperature concerns 
None have been reported. 
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Present and Proposed Land Use 

'Forestry 

Mining 

. 
Limited forest harvesting has taken place in French, Hudson Bay and Ankwill creeks, and 

in the Driftwood River valley. The majority of the sub-unit remains unlogged, although 

significant forestry activity is planned in the upper·Driftwood River (above Lion Creek), 

Hudson Bay, Frypan, Forsythe and Ankwill creeks for the period 1992 to 1997. 

There are a few mineral claims in this area, but at present rio potential developments. 

This area is within a "No Staking Placer Reserve". 

B.C. Rail 

B.C; Rail is proposing to re-open this area by 1993, or earlier if required for forest 

harvesting. To make this section of the rail line operational i will reqUire re-construction of 

several b~dges and extensive work on floodplains at Azukoltz .and Bird creeks. 

Development of mitigation for these proposed developments is of prime importance. 

Fish Production Objectives 

Salmon production 

Driftwood River, as a single stream, has tlie largest run of Early Stuart sockeye, and is key 

to the maintenance of the early run. The overall sub-unit accounts for 27% of total sockeye 

production in the HMA and 21% of the total spawning capacity. At present, the key 

objective is to increase production by control of the downstream fisheries. 

Resident species 

·The Driftwood is the key kokanee spawning stream in Takla Lake and maintenance of this 

stock is essential for the overall kokanee production in Takla Lake. 

Habitat Management 

Forestry management 

To protect fisheries resources, logging of flood plains, streambanks and valley walls should 

be carefully considered. If long-term impacts are predicted,: logging should be deferred. 

B.C. Rail 

Re-opening of the rail line through the Driftwood Valley will require the development of 

specifications for design and the creation of construction mitigation procedures. 
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Fisheries management 
Key to sockeye management is the mainten~ce of existing runs and increased control of 
escapements into. the HMA If sockeye stocks are to be enhanced the effect on kokanee 
stocks must considered. 

Timing of in-stream work 
-In an attempt to protect fisheries resources from the direct effects of development, it is 
expected that all in-stream work be done from July 1toSeptember1. However, for most of 
the strei:ims in this sub-unit the dates specified are from June 7 to July 15, since most of 
the streams are either sockeye spawning streams or drain into Driftwood River. 

Water extraction prohibited 
Due to high fisheries values and limited water supply, the Department of Fisheries and 
Oceans may not permit water extraction from the Driftwood, Kotsine, Katsberg, Lion, 
French, Ankwill, Forsythe, Frypan, Hudson Bay and McLaing rivers. 

Limited water extraction 
Due to high fish values, the approval of the Department of Fisheries and Oceans is · 
required before water extraction proceeds on Dust, Bates and Takla lakes. 

Action Requir~d 

Inventory 
Identification· of.unstable stream channels and banks, valley walls and hillslopes is critical 
to developing a logging management plan to protect the fisheries in this sub-unit: 

An inventory should be conducted of the present status of impacts, as a result of the 
original B.C. Rail construction on the streams in this sub-unit. Thus, past impacts may be 

mitigated by proposed new co~struction, and potential new impacts can be identified. 

The amount of useable spawning gravel for the Driftwood has been under-estimated due to 
the dewatering problem, and a true estimate of the spawning potential should be 
undertaken. 

The size of the kokanee population spawning in Driftwood River and Dust Creek should be 
estimated, to provide input into the sockeye management plan. 

Research Requirements 

Much has been said about the dewatering problems in the Driftwood and research should 
be applied to this problem. In particular, the actual amount of stream habitat that is 

dewatered and the estimated survival rates in these dewatered areas should be examined. 
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TAKLA/DRIFTWOOD MOUNTAINS , I 

Ge~eral Description 
The Takla/Driftwood mountains (Figure 2.3) surround the 
Takla/Driftwood Uplands. The headwaters of all streams in 
the Uplands sub-unit originate·from this area. The stream 
channels are confined, and valley walls and hillslopes-are 
generally unstable. 

Fish Production (See Section 3 for greater detail.) 

Sockeye Salmon 
The only stream containing sockeye and found entirely in this sub-unit is McLaing Creek. 
The sockeye production in all other streams is accounted for in the Uplands sub-unit. 

rrotal sockeye escapement for dominant cycle-years for all streams in the-Takla/Driftwo~ Mountains sub-unit. 

rrotal escapements for dominant cycle-years, early runs for McLaing Creek. 

1953 1959 l 1961 1965 1969 1973 1977 1981 1985 1989 

Early 2,632 3,821 731 40 902 2,393 907 369 63S 604 

!Average escapement for the 1953 to 1989 period: 1,304 i Total HMA: 0.3% 

!Average escapement for the 1973 to 1989 period: 982 Total HMA: 0.2% 

!Number of sockeye spawning stream in the sub-unit: 1 
l" 

Total HMA: 2.9% 

il'otal available spawning area in the sub-unit Cm2): 100 
i 

Total HMA: .01% 

Estimated total spawning capacity(# offish): 200 % of total HMA: .01 

Chinook Salmon 
Chinook salmon are not present in this sub-unit. 

Lake Trout 
Lake trout are not present in this sub-unit. 
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Rainbow Trout 
Some headwater rainbow populations may be present in this section, particularly in Lion 

Creek. 

Kokanee 
It is suspected that kokanee are not present. 

Watershed Sensitivity 

· Stream channel stability 

Most of the channels are confined, and streams exhibit little lateral instability. 

Valley wall stability 
The valley walls are generally unstable, with numerous old and many recent failures: 

Failures on the valley walls will result in the deposition of material directly into the 

stream channel. 

Hillslope stability 
A few large failures are evident. Because of the more gentle nature of many of these 

slopes, it is likely that most slope failures will not directly enter stream channels. 

Water temperature concerns · 

Water temperature is not of concern. 

Present and Proposed Land Use 

Forestry 

Mining 

All forestry development has occurred in the Uplands sub-unit, and there is no proposed 

development in this area. . 

This area is within the "No Staking Placer Reserve". No other type of mineral development 

is proposed. 

Fish Production Objectives 

Salmon production 

The prime management.objective is to maintain existing production levels. 
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Resident species 
No specific objectives are available for management of this unit. 

Habitat Management 

Forestry management 
Logging, and especially road development, must be undertak~n in such a way as to avoid 
unstable areas that drain directly into streams, in order to avoid downstream effects of 
sediment on salmon and kokanee spawning areas. 

Fisheries management . 
Of key concern is the maintenance of water quality and quantity due to the importance of 
the areas downstream. ' 

Timing of in-stream work 
In an attempt to protect fisheries resources from the direct effects of development, it is 
expected that.all in-stream. work be done from July 1toSeptember1. However, all 
streams with sockeye spawning have the specific timing of J:tine 7 to July 15. 

Water extraction prohibited 
Due to high fisheries values and limited water supply, the Department of Fisheries and 
Oceans may not permit water extraction from the Driftwood~ Lion, Hudson Bay, McLaing, 
Forsythe, and Ankwill creeks. 

'Limited water extraction 
Due to high fish values, the Department of Fisheries and Oceans' approval is required 
before water extraction proceeds from all minor tributaries to the Driftwood River. 

' 

Action Required 

Inventory 
There is a requirement to determine the abundance and dis.tribution of the fisheries 
resources present in these upper watersheds. 

Assessment of the stability of stream channels and banks, valley walls and hillslopes is 
required to properly address the potential impacts of forest :harvesting. 

2-42 

D­

u 

(~ 

0 
u 
·u 
.LJ 

a 
u 



·n 
n 
u 
Q 
n 

n 
n 

3. FISHERIES RESOURCES 

The Stuarttrakla Habitat Management Area is known to produce sockeye salmon 
(Oncorhynchus nerka) and chinook salmon (Oncorhynchus tschawytscha) in economically, socially, 
and biologically significant numbers. Of the two species, sockeye, with total stock size· numbering 
up to 4.3 million, are by far the most abundant;· they are harvested in commercial fisheries along 
the Pacific Coast from Washington to Alaska. Harvest occurs predominately in_Johnstone Strait, 
the Strait of Georgia, and the Strait of Juan de Fuca, as well as in aboriginal river fisheries, which 
extend from the Fraser estuary to upper TSkla Lake. The much scarcer chinook are harvested to 
varying degrees in commercial fisheries, which extend along the coast from southern Alaska to 
Washington, in the Fraser River, and in the recreational fisheries which o_ccur primarily in the 
Strait of Georgia. Sockeye spawning occurs in 34 tributaries to the Stuart/I'rembleur/l'akla Lakes 
watershed, while 'chinook spawning occurs primarily in the Stuart River; although small chinook 

stocks, are found in five tributary streams. 

The dominant resident fish species found in the Stuart!I'akla Habitat Management Area 
include: rainbow trout (Oncorhynchus mykiss) with two distinct popu~ations of very large fish (up 
to 10 kg) and the standard smaller race of rainbow; lake trout (Saluelinus namaycush); kokanee 
salmon (Oncorhynchus nerka); lake whitefish (Coregoneus clupeaformis);. and Dolly Varden char 
(Saluelinus malma). Rainbow trout are found throughout the entire drainage in both lakes and 
streams, with the large race (maximum 10 kg) present in Stuart, Takla and Trembleur lakes. 
Lake trout are also found in the large lakes and in a number of the smaller lakes. Kokanee are 
abundant in the large lake systems and in many of the smaller lakes as well. Lake whitefish are:·. 
present in most of the larger lake systems, whe'reas Dolly Varden are found in stream systems, '( 
most notably the Driftwood River. All these species are common throughout northern British :. 

Columbia; however, lake trout and rainbow trout fisheries in Stuart, Trembleur and Takla lakes 
provide the key sports fisheries in the r.egion. 

3.1 Sockeye Salmon 

In the Stuart/rakla HMA, most sockeye populations are characterized by having one 
dominant year class in which the fish are very numerous, a sub-dominant year class in which fish 
abundance is two-thirds less than the dominant year class, and two smaller year classes. With a 
few exceptions, the dominant cycle for all sockeye populations occurs in the same year -- the 1989 
cycle-year. The sub-dominant cycle occurs primarily in the 1991 cycle-year. With the exception of 
the odd precocious male that may mature at age three and spawn successfully, there is no 
exchange of genetic material between.age classes, so that each year-class within the four-year cycle 
represents, and is considered, a separate population. 
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3.1.1 Life history 

I ' 

The sockeye ·salmon populations of the Stuart/Tak.la HMA, like virtually all Fras.er River 
sockeye populations, reach maturity in four years. They exhibit only one life history strategy. 
After ·spawning in the fall (l~te July to late September) in the gravel beds 0£ th~ streams and 
rivers, the eggs incubate over winter to hatch ·and emerge from the gravel the following spring. 
After emerging from. the gravel, the fry usually migrate downstream into the nearest lake, where 
they rear until the following spring. In this second spring they migrate out of the lakes as smolts 
and move rapidly downstream until they enter the ocean. They reside in the ocean un.til beginning 

. ' 

their seXual maturation process early in their fourth year, when they commence their return 
migration to the stream from which they hatched. The only exception to this may be a small 
percentage of precocious males that return in their third year. 

3.1.2 Tinrlng of migration and spawning 

The Stuart/Takla sockeye populations exhibit two different migrational ~iming patterns 
separated by approximately one month, allowing fisheries managers to regulate the two resultant 

. fisheries differently. The tvJo population groups are called Early .an:d Late Stuart; all catch and 
escapement information presented here will follow suit. Early Stuart stocks enter the lower Fraser 
River between approximately June 20 and July 24, while Late Stua?-t stocks enter between July 28 
and August 2],.. The approximate periods of spawning for Early and Late Stuart populations are 
July 27 to August 23, arid September 10 to September 28, respectively. 

Because there is little overlap in migration timing, Early and Late Stuart sockeye are 
managed separately. Late Stuart sockeye do coincide in migration ?ming with other major Fraser 
sockeye stocks, including Chilko, Horsefly and Stellako, so they mu~t be managed along with these 

other stocks~ 

3.1.3 Catches, escapements and escapement trends 

Sockeye salmon produced in the Stuart/Tak.la HMA are caught primarily in commercial net 
fisheries in Queen Charlotte Strait, Johnstone Strait, the Strait of cJuan de Fuca, the Strait of 
Georgia, the lower Fraser River, and Washington State. In recent rears a significant percentage 
have been caught in commercial troll fisheries that operate in som~ of these areas, as well as off 
the west coast of Vancouver Island. Significant numbers are also tktken by aboriginal fisheries 
that extend the length of the Fraser River from the estuary to Pri~ce George, and in th~ Nechako 
and Stuart Rivers, well into upper Takla Lake. 
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The total commercial catch of Early and ~ate Stuart sockeye during the period 1952 to 
199~_has ranged from a low of 14,000 in 1963 to a high of 3,322,569 in 1989: The annual catch is 
presented by cycle-year in Table 3.1. These figures.clearly demonstrate the cyclical nature of the 
sockeye salmon stocks of Stuart/rakla watershed. 

Table 3.1. Total annual catch by cycle-year·for Stuart sockeye salmon. 

Early Stuart 
Year** Catch Year Catch Year* Catch Year Catch 

1951 1952 158,132 1953 894,484 1954 206,767 

1955 139,342 ·1956 68,366 1957' 313,579 1958 118,866 

1959 23,855 1960 68,026 1961 1,026,751 1962 81,816 

1963 10,347' 1964 44,287 1965 233,280 1966 60,223 

1967 78,479 1968 26,610 ' 1969 323,101 1970 50,423 

1971 230,211' 1972 19,102 1973 1,066,816 1974 147,589 

1975 345,460 1976 32,200 1977 1,216,800 1978 91,300 

1979 130,100 1980 15,274 ' 1981 610,300 1982 54,968 

1983 68,433 1984 6,692 1985 122,212 1986 16,185 

1987 22,520 1988 41,092 1989 841,05i 1990' 56,224 

Average 118,527 47,978 664,837 88,438 

Late Stuart 
Year** Catch Year Catch Year* Catch ,Year Catch 

1951 1952 1,785 1953 1,158,122 1954 31,210 

1955 50,972 - 1956 10,959 1957 1,020,152 1958 115,194 

1959 44,675 1960 12,505 1961 949,291 1962 36,338 

1963 3,843 1964 6,754 1965 558,404 1966 42,050 

1967 12,248 1968 1,677 1969 896,900 1970 78,966 

1971 6,610 1972 31,483 1973' 1,392,827 1974 77,024 

1975 51,298 1976 13,434 1977 458,300 1978 32,900 
1979 165,400 1980 2,763 .:.'· '1981 1,160,600 1982 75,713 
1983 12,273 1984 8,636 1985 1,700,153 1986 71,915 
1987 28,079 1988 93,028 1989 2,481,518 1990 65,693 

Average 41,711 18,302 1,177,627 62,700 

•Dominant Cycle-Year •• Sub-Dominant Cycle 
Catch estimates from International Pacific Salmon Fisheries Commission: I.P.S.F.C, 1983. 
Catch estimates for 1983-1990 (W. Saito, pers. comm.) 

Table 3.2 provides the total annual escapements by cycle~year. With ·few exceptions the 
spawning escapements to the Stuart/Takla drainage basin are highest on the 1989 cycle; the 
escapements for thil!! dominant cycle are presented in Table 3.3. , Escapements for the dominant 

- cycle-year have been used because it is the dominant year class which makes the greatest use of . 
the habitat and, thereby, establishes bounds for habitat management strategies. 

\ 
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Table 3.2. Total annual escapements by cycle-year for Stuart sockeye salmon; 

Early Stuart 
~ear Escapement Year Escapement Year Escapement Year Escapement 

1948 19,979 1949 582,228 1950 59,104 
1951 60,423 1952 30,212 1953 164,036 1964 35,050 
1955 2,159 1956 25,020 1957 2~,850 1958 38,807 
1959 2,670 1960 14,447. 1961 198,921 1962 26,716 
1963 4,607 1964 2,390 1965 23,045 1966 10,830 
1967 21,044 1968 1,522 1969. 199,655 1970 32,578 
1971 95,940 1972 4,657 1973 2~9,892 1974 39,518 
1975 65,764 1976 11,761 1977 117,445 1978 50,004 
1979 92,746 1980 16,939 1981 1?9,457 1982 4,557 
1983 23,867 1984 45,2()1 1985 234,519 1986 28,584 
1987 ~148,194 1988 179,807 1989 384,799 1990 97,034 
1991 140,780 

.Late Stuart 
Year Escapement Year Escapement Year Escapement Year Escapement 

- - 1948 - 1949 107,752 .1950 5,843 
1951 4,364 1952 35 1953 368,634 1954 5,470 
1955 7,582 1956. 913 1957 531,108 1958 23,619 

. ' 
1959 8,225 1960 2,396. 1961 410,887 1962 18,643 
1963 3,222 1964 1,816 1965 214,943 1966 9,027 
1967 1,629 1968 389 1969 ~07,014 1970 "14,978 
1971 1,535 1972 7,341 1973 214,230 1974 14,190 
1975 14,229 1976 2,898 1977 ~46,459 1978 12,738 
1979 31,918 1980 946 1981 249,494 1982 16,758 

1983 2,246 1984 1,228 1985 ~74,621 1986 28,715 
1987 6,472 . 1988 7,117 1989 ~75,697 1990 189,049 

1991 76,999 
I - - - " - -

In order to give ·the reader some perspective on the relative significance of these 
escapement figures, the 1989 sockeye escapement contribution of 9q0,610 from the Stuart/l'akla 
HMA represents 24% of the total sockeye escapement to the Fraser:basin in that year. 
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T.able 3.3. Dominant cycle escapement trends for Stuart sockeye salmon. 

Early Stuart 
s tream p ak f e o soawnmll . 1973 1977 
ANKWILLCR. 07/27. 0818 21,782 6,287 
BIVOUAC CR. 07/27·· 08/8 1,884 941 
BLANCHET CR. 07/26. 0812 603 167 
CROW CR. 07/26. 0812 3,678 650 
DRIFTWOOD R. 07/30. 08/12 130,871 54,568 
BLACKWATER R. 0819. 08112 
KASTBERG CR. 0819. 08112 
UONCR. 0819. 08112 
PORTER CR. 0815. 0819 
DUST CR. 07/25. 0815 17,832 16,200 
FLEMING CR. 07/27. 0813 3,211 616 
FORFARCR. · . 07/26 • 0817 18,887 3,512 
FORSYTHE CR. 07/28. 0816 10,899 3,674 
FRENCH CR. 0811- 0816 2,415 695 
FRYPANCR. 07/28. 0St4 5,799 4,38_3 
GLUSKIECR. 07/27. 08/7 19,411 4,593 
HOOKER CR. 07/26 •.0812 252 
HUDSON BAY CR. LA~JULY 432 
LEO CR. 0812. 0814 1,376 644 
MACDOUGALL CR. 106 400 
MCLAINGCR. 07/29 • 08/14 . 2,393 907 
NARROWS CR. 07/26. 08/5 - 5,707 2,829 
O'NE-ELL CR. 07/26. 0818 22,350 5,729 
PAULA CR. ·07/27 • 08/8 2,770 892 
POINT CR. - 07/28. 08/4 2,180 452 
SAKENICHE R. 07/28. 08/8 4,175 288 
SANDPOINT CR. 07/26. 0815 3,178 i,508 
SHALE CR. 07/29. 0816 3,260 1,667 
SIDNEY CR. 07/27 • 08/15 7,445 2,124 
VAN DECAR CR. 07/27. 08/5 4,098 2,136 
15MILE CR. 07/29 • 08114 1,081 452 
25MILE CR. 07/29 • 08114 1,145 164 
SUB-TOTALS 298 536 117,162 

Late Stuart 
s tream p ak f e o spawninll 1973 1977 
KAZCHEKCR. 09/12 • 09/30 2,908 720 
KUZKWAR. 09/21 • 09/30 20,108 9,013 
MIDDLER. 09/16 • 09/30 91,862 80,381 
PINCIUCR. 09/20 • 09/30 l,27l 1,716 
SOWCHEACR. 09/20 • 09/30 158 
TACHIER. 09/16 " 09/30 I 97,366 54,172 
SUB-TOTALS 213 673 146.002 

HMATOTALS 512,209 263,164 

All information is from the Fraser River Salmon Task Force. 
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1981 1 85 9 1989 
8,497 12,012 10,454 

285 937 2,150 
257 169 314 
804 1,839 1,412 

47,298 93,959 234,127 
1,330 279 912 
1,492 758 1,900 

642 376 3,364 
41013 279 9,998 
5,040 5,459 12,587 

343 1,687 8,699 
12,219 19,430 10,822 
2,386 3,262 5,060 

219 661 268 
1,864 3,044 5,372 

10,741 17,379 9,054 
287 399 868 
158 44 58 
78 29, 0 
11 30 0 

369 638 604 
3,583 4,209 7,836 

13,447 20,345 22,528 
1,624 3,219 7,508 

821 1,999 1,452 
6 2,836 1,328 

1,224 1,577 726 
"1,630 1,678 2,258 
6,194 20,606 15,478 
8,003 15,702 5,474 

8l5 352 1,212 
923 583 978 

136 603 235.776 384.801 

1981 1985 1989 
6,872 1,955 765 

20,520 2,624 4,122 
125,625 114,115 276,131 

1,494 0 7,357 
30 

93,850 . 155,641 287,290 
248 361. 274 335 575.695 

384,964 510,111 960,498 

I 



3.1.4 Spawning habitat 

Virtually all sockeye salmon populations of th~ Stuart/Takla ]HMA spawn in areas 
upstream of their lake rearing areas. The Early Stuart run utilizes 31 different streams for 
spawning purposes (Figure 3.1). Of these 31 streams, Driftwood River, located at the·head'of 
Takla Lake, accounts for approximately 37% of the total run on dominant-run years. No other 
single Early Stuart stream. accounts for more than 10% of the total early run. in the dominant 
cycle. The Late Stuart run utilizes five spawning streams. Two of these populations (i.e., those 
from the Tachie and Middle Rivers) account for 90% of the total Late Stuart run. In terms of total 

' ; 

sockeye escapement (early and late) to the HMA in 1989 of approximately 960,000 fish, over 80% 
spawned in the Driftwood, Middle and Tachie rivers. These rivers are very l~rge compared to 
other spawning streams tributary to these rivers, or ~ Takla, Trembleu'.r and Stuart lakes. . 

The number of sockeye spawners that can be accommodated :in any watershed will be 
governed by the availability of useable spawning gravel, its quality, and the spatial requirements 
for each redd and associated defense area. Once the eggs have ·been; deposited their survival rate 
will depend primarily upon hydrologic conditions, climatic conditions, and human disturbances. 
The Fraser River Salmon Task Force (FRSTF:1990) made estimates.ofuseable spawning area for 
the Stuart/l'akla HMA. These are presented in Table 3.4. 

From these estimates it is apparent that 86% of available spawning capacity is contained 
within the Middle, Tachie and Driftwood rivers, the major contributors to the total sockeye returns 
to the HMA on dominant cycle-years. 

' . 
' 

The habitat type limiting sockeye salmon productive capacitY in the Stuart/l'akla HMA is 
·the availability of spawning habitat (i.e., there is more fry rearing capacity in the lakes than there 
is spawning area to produce the fry). The Fraser River Salmon Task .Force (1990) concluded that 
the Stuart/Nechako sockeye spawning p'opulations would be optimized if a dep.sity of 1 female/m2 of 
spawning substrate were achieved. Assuming a 50:50 sex ratio,. this translates into a spawner 

, density of 2 sockeye/m2
• Using this as the criteria for'establishing the productive capacity for 

sockeye in the watershed, and applying thes~ to the useable area i11;formation presented in Table 
3.4, the productive capacity for each watershed was calculated. These initial. estimates were then· 
scrutinized ·by field staff who, for the past several years, have enuitj.erated the escapements to 
identify those str,eams for which the calculated esc~pement goals w~re unrealistic because of the 
nature of the spawning grounds. 
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Table 3.4. Estimated useable sockeye spawning area in the Stuart/l'akla HMA. 
Rearing Lake/Stock Useable Area (ml) Rearing Lake/Stock Useable Area (ml) 
TaklaLake Trembleur Lake 
Ankwill Cr. 14,000 Kazchek Cr. 19,000 
Bivouac Cr. 3,000 MiddleR. 440,000 
Blanchet Cr. 500 Sidney (Felix Cr.) 9,000 
Crow Cr. 3,000 Fleming Cr. 5,000 
Driftwood R. 165,000 Paula Cr. 6,000 
Du~Cr. 14,000 Van Decar (Rosette Cr,) 6,000 
Forsythe Cr. 5,000 ForfarCr. 10,000 
French Cr. 500 O' Ne-ell (Kynock Cr.): 23,000 
Frypan Cr. 9,000 Trembleur Sub-total IUS,000 
Gluskie Cr. 11,000 , 
Hooker Cr. 200 

. Hudson Bay Cr. 100 
Leo Cr. 
MacDougall Cr. 
Narrows Cr. 
Point Cr. 
Sandpoint Cr. 
Shale Cr. 
McLaing (5 Mile Cr.) 
Fifteen Mile Cr. 
Twenty Five Mile Cr. 
Sakeniche R. 
Takla Sub-total 

2,000 
500 

13,600 
1,000 
9,000 
2,000 

100 
200 
900 

5,000 
259,600 

\ 

Stuart Lake 
KuzkwaR. 
Pinchi,Cr. 
TachieR. 
Stuart Sub-total 

Total useable area for sockeye spawning in HMA: 1,030,400 m2 

32,000 
800 

220,000 
252,800 

According to information obtained from the Sockeye Task F~rce and presented in Table 3.5, 
the combined total spawning capacity for the Early and Late Stuart sockeye tuns is 1,970,500 fish. 

A closer examination shows that the figure might be reduced by approximately 40,000 (Table 3.5) 
but both estimates suffer from an incomplete estimate of available ~apacity in the Driftwood River. 
Available spawning capacity in the Driftwood is believed to be underesti~ated by as much as a 
factor of two (Robin Kent, pers. comm.). The streams which account for the difference between the 
capacity estimates of the groups are identified in Table 3.5. 
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Table 3.5. Carrying capacities of sockeye spawning streams in the Stuartlrakla HMA 

Early Stuart 

Rearing Lake/Stock Estimate Capacity (STF) Adjusted Capacity 

TakJaLake 
Ankwill Cr. 28,600- 28,600 
Bivouac Cr. 5,700 5,700 
Blanchet Cr. 1,000 1,000 
Crow Cr. 6,300 3,500 * 
Driftwood R. 345,700 >345,000 ** 
Dust Cr. 29,500 17,000 * 
Forsythe Cr. 9,500 >9,500 * 
French Cr. 1,000 1,000 
Frypan Cr. 19,000 19,000 
Gluskie Cr. 24,100 18,000 * 
Hooker Cr. 400 400 
Hudson's Bay Cr. 200 200 

. Leo Cr. 4,800 0 *** 
MacDougall Cr. 1,000 1,000 
Narrows Cr. 28,600 20,000 * 
Point Cr. 1,900 1,900 
Sakeniche R. 10,000 7,000 * 
Sandpoint Cr. .19,000 19,000 
Shale Cr. 4,800 3,500 * 
McLaing (5 Mile Cr.) 200 - 200 
Fifteen Mile Cr. 400 400 
Twenty Five Mile Cr. 1,900 1,900 

Takla Sub-total 543,600 >503,800 

Trembleur Lake 
Sidney (Felix Cr) 19,000 19,000 
Fleming Cr. 9,500 >9,500 * 
Forfar Cr. 18,300 18,300 
O' Ne-ell (Kynock Cr.) 47,600 47,600 
Paula Cr. 13,300 13,300 
Van Decar Cr. (Rosette) 12,600 20,000 * 
Trembleur Sub-total 120,300 >12'7,'700 

Early Stuart Grand Total '663,900 >631,500 

Late .Stuart 
• ;.~r,;~ 

Rearing Lake/Stock Est. Capacity (STF) Adjusted Capacity 

Trembleur Lake 
Kazchek Cr. 37,400 37,400 
Middle R. 804,100 804,100 

Trembleur Sub-total 841,500 841,500 

Stuart Lake 
KuzkwaR. 62,000 . 62,000 
Pinchi Cr. 1,600. 1,600 
Tachie R. 401,500 401,500 

Stuart Sub-total 465,100 465,100 

Late Stuart Grand Total 1,306,600 1,306,600 

COMBINED TOTAL (E&L) 1,970,500 >1,938,100 

• Adjusted downwards/upwards on advice of field staff . 
•• Opinion of field staff is that capacity assessment is far too low. 
••• Fie.Id staff advise that stream access is totally blocked. · 
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3.1.5 Incubation fl.ow ratios 

-The sockeye salmo11 spawning streams of the Stuart/Takla watershed can be divided into 
four groups from a hydrological perspective: 

• stabie flow regime, 
• lake-fed systems, 
• streams with numerous tributaries, and 
• small streams with no flow stability features. 

The large river~, which include the Stuart, Tachie and Middle rivers, are characterized by their 
relatively stable flow regime. Only the Stuart River has been the subject of regular and prolonged 
flow monitoring. General hydrologic observations made about this river could be applied to _the 
other two rivers. The mean monthly flow for the month of September, which is the normal 

spawning month for the Late Stuart sockeye run, as well as for the chinook run, is 138 m3/sec. 
March is normally the month which exhibits the lowest mean monthly discharges and the time at 
which alevins and eggs would possibly be most vulnerable to freezing if the eggs were deposited in 
shallow water gravel beds. The mean monthly flow for March in th~ Stuart River is 45. 7 m3/sec. 
The relationship between the flows at the time of spawning and the'. lowest flows during the 

I 

incuba~on period is referred to as the "spawning to incubation flow:ratio". On interior spawning· 
grounds that have been saturated with an abundance of spawners, ~he spawning to incubation flow 

. . ' 

ratio will provide an indication of the vulnerability of eggs and alevins to desiccation in mild 

climates or tO freezing in cold climates. On the Stuart River the average spawning to incubation 
flow ratio for 54 years of record is 3:1. Given the depth of water over the spawriing beds at the 
time of spawning (Hickey and Lister, 1981), this ratio suggests that winter kill problems for eggs 
and alevins are probably not significant. These conclusions apply 1:9 both the Tachie and Middie 
rivers. 

In terms ofhydrologic stability, the second grouping of spawning.streams are those 
lake-fed systems that are tributary to either the large lakes themselves ~r to the Tachie or Middle 
rivers. Like the larger rivers previously described, the Tachie and Middle rivers are characterized 
as having stable flow regimes, but they are much smaller in terms of annual runoff or physical 
stream size. Other streams in this category are Sakeniche River, Fleming Creek, Kazchek Creek, 
Pinchi Creek, and Kuzkwa River. Based on limited flow records a\'.ailable for this category of 
streams, it would appear that the spawning to incubation flow regime approximates '1:1, and it 

> 

follows that overwinter survival of eggs and alevins should not be of concern unless the streams 
are so small that they freeze solid. 

The Drift.wood River is the only watershed in the Stuart/l'1¥da HMA in the third category. > 

Watersheds in this category are characterizeQ. as having many small tributaries with few lakes of·. 
any size; all tributaries feed into a mainstem stream with a significant drainage area. The 
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dominant flow periods coincide with snowmelt runoff in the spring. A much smaller subdoriiinant 
flow peak in· the early fall coincides with the onset of fall rains. The mean August flow ~- the 
month of spawning for the Early Stuart run -- is·3.80 m3/sec, while the mean March flow is 0.77 
m3/sec (11 year record) (Environment Canada, 1991). This indicates a spawning flow to Incubation 

flow ratio of 4.9:1. 

The fourth watershed type includes those small streams which have no flow stabilizing 
features and which flow directly into one of the three large lakes or into the Tachie or Middle 
rivers. None of these streams has been monitored for discharge, but they would be expected to be 
most troublesome with respect to spawning and incubation flows because of their quick response to 
rainfall events and their vulnerability to freezing. These streams could experience low flows at the 
time of spawning, so spawner access may be impaired.· Twenty-six out of 35 salmon spawning 
streams in the Stuart/Takla HMA fall into this category. 

There is one natural habitat factor which may temper the ability of the watershed to 
sustain levels of fish production equivalent to the carrying capacity of the available spawning 
substrate. This is the nature of the hydrologic regime which is being imposed on the vast majority 

. ' 

of Early Stuart populations. Only two minor Early Stuart stocks (the Fleming Creek and 
. '\ 

Sackeniche River populations) account for a spawning capacity of approximately 16,500 fish and 
appear to have favourable incubation flow regimes. The Driftwood River is subject to relatively 
low winter flows and may well expetjence considerable winter kill of eggs in some locations, given 
a spawning to incubation flow ratio in the order of 4.9:1. -This may not interfere with the 
successful accommodation of 345,000+ sockeye spawners because of a possible under-estimation of 
available spa,W'Ding habitat, but it would become a factor if all of the habitat were utilized. The 
remaining 44% of the available spawning habitat for Early Stuart stocks can be found in the 25' 
small streams without headwater storage that drain directly into Takla and Trembleur lakes. 

These streams exhibit the most severe hydrologic r~gimes and are suspected of being subject to 
comparatively poor egg-to-fry survival rates during severe winters, due to freezing of eggs and 

alevins. The authors of this report question whether it is realistic to expect 270,000 sockeye 
spawners to be accommodated in these streams in all years, even though egg-to~fry survival rates 
can be quite high in mild winters (Hickey and Smith, 1990). In the absence of stream flow records 

. for this type of stream, it is not possible to suggest a more· realistic estimate of sockeye salmon 
spawner carrying capacity. 

3-11 

f: '. 



3.1.6 Rearing habitat 

Another element that governs the production of sockeye in the freshwater rearing phase is 
lake rearing capacity.· The ability to produce sockeye biomass in lakes used for rearing is 
dependent on available area, mean rearing temperature, and plankton production (Frasei River 
Salmon Task Force Report, 1990). Smolt size is dependent on the density of fingerlings and the 
number of smolts produced from sockeye biomass, and the number of smolts produced from the 
sockeye biomass .is dependent on smolt size. Based on 30 years of data from Chilko Lake, no 

. ' 
relationship exists between sockeye smolt size and marine survival rates. Data from Cultus Lake 

I 

and Shuswap Lake suggests that returns from pre-smolts (October fingerlings) of less than 2 
' ' 

grams were one standard deviation below average returns for those populations, which indicates a 
threshold level that affects marine survival. With the resultant spring growth, these pre-smolts 

. , ' 

would exceed 3 grams at smolting, which is' considerably larger than smolts from many coastal 
systems. The Fraser River Salmon Task Force determined the canjing capacity for each of the 

. ' 

lakes in the Fraser Basin based on the target size of 2 grams for Ocfober pre-smolts. These results 
were then converted to numbers of effective female spawners and total spawners. 

' ' 

i 
The rearing capacity in terms of total sockeye salmon spawners required to produce enough 

fry to fill the lakes for all of the accessible lakes in the Stuarttrakla: HMA is 11,040,000 adults. Of 
. l 

this total, fry from 6,300,000 spawriers could be accommodated in S~art Lake, fry from 1,34.0,000 

spawners in Trembleur Lake, and fry from 3,400,000 spa~ers in ~akla Lake. 
' 

However, on the basis of the analysis conducted by the Fraser River Salmon Task Force 

using .data originally collected by the .International Pacifi~ Salmon Fisheries Commission, the total 
spawning area available for sockeye salmon is 1,030,400 m2

• On the basis of a spawner density of 
I 

one female/m2 the StuarVI'akla Habitat Management Area should accommodate approximately 
2,000,00Q spawners. With respect to rearing capacity of the three large lakes that comprise the 
sockeye rearing habitat within the HMA, the estimated carrying capacity is equivalent to the fry 

produced from a spawning population of 11,040,000 .. It is apparent: then that the availability Qf 
spawning habitat is the most likely li~it to natural sockeye salmori production from·the 
Stuartlrakla HMA once an escapement of 2 million is achi_eved~ 

With respect to interactions with other stocks or species, sockeye juveniles produced within 
the HMA must compete_ with a large juvenile kokanee population for food and rearing space. It is 
not known what effect such competition has on the productivity of the sockeye or kokanee stocks. 
Work done in 1988 by Wood and Raoke (1991) suggests t~at the sockeye and kokanee rearing in 
Talda.Lake are 11.8 million; 70% of that (8.26 million) are sockeye fry. Although kokanee spawn 
at the same time and in the same streams as many of the so~keye,, they do not appear to utilize 

· the same sp~wning areas (R. Kent, pers. comm.). There is no knoWll interaction between chinook 
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adults and sockeye adults or between· juveniles of the two species withiri the HMA. As well, there 
is no knowledge of a possible iiiteraction between the two salmon sp~cies and lake trout or Dolly 

· Varden char, which are known to inhabit the watershed . 

S.1. 7 Production and management strategies 

The following two factors are of prime significance when discussing sockeye salmon 
production: 

1. even in the dominant cycle-years~ sockeye salmon escapement is well below the 
carrying capacity of the amount of spawning gravel present for most streams in the 
system; and 

2. insufficient spawning gravel is present in the system to provide enough fry to fill 
the existing lakes to their maximum. sockeye fry rearing capacity. 

In recognition of these factors, the DFO has embarked on a two-pronged program to 
increase sockeye salmon, in order to maximize utilization of the known spawning areas in the 
dominant cycle~ and to substantially increase escapements in the other three cycles. Maximizing 

. spawning habitat utilization in the dominant cycle has proven very successful with other Fraser 
stocks, such as the Adams and Horsefly, and increasing escapements in off-cycle years has already_ 
proven successful in the Stuart/l'akla HMA over the past several years. (R. Harrison, pers~ comm.). 
Consequently, the approach taken by DFO involves the establishment of cycle specific "interim" -. 
escapement goals for major-stocks or stock groups. Escapements will be progressively increased 
. I 

and production monitored over several cycles in order to establish the most appropriate spawning 

escapements for each cycle. This will be done for both the Early Stuart and Late Stuart runs. 

Of all Fraser River sockeye, Early Stuart sockeye are perhaps the most highly prized by 

both commercial and aboriginal food fishermen because they are the first of the season and retain 
their excellent quality until far up the river. They are important to the aboriginal people of the 
upper Fraser, particularly in the· Stuart· River _watershed, because they are one of only two sockeye 
stocks to which they have access. Until the present, only the 1989 cycle (dominant) has produced a 
commercially harvestable surplus. In general, limited commercial and aboriginal food fisheries 
have been permitted in most years on this cycle. However, on the other three cycles, because· 
spawning escapements have been increased to sufficiently high levels, commercial surpluses are 
theoretically available from now on (R. Harrison, pers. comm.). 

__,· 
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To increase abundance of Early Stuart sockeye, the following escapement objectives have 
been developed. 

e 

• 

1991 cycle (sub-dominant cycle): increase spawning escapements from 148,000 in 1987 

to 200,000 in two cycles (by 1995). 

1992 cycle: the interim goal of 200,000 was achieved in 1988. This goal may be adjusted 
based on assessment of returns from the 1988 escapements. ~ 

• 1989·cycle (dominant cycle): increase spawning escapements from 385,000 in 1989. to 
500,000 in two cycles (by 1997). 

• · 1990 cycle: increase escapements from 100,000 iii 1990 to 200,000 in one cycle (by 1994). 

Conservation measures applied to Early Stuart sockeye in r~cent years have been 
successful in increasing spawning escapements to record high levels' in most cycles. The interim 
goal has already been exceeded on the 1988 cycle and, With average: retlirn rates, it is likely that 
the goals on the other three cycles will be achieved in only one mor~ cycle. Depending on 
productii:>n from these larger spawning escapements; a decision may! be made to establish goals 
even higher than these interim levels. Since Early Stuart sockeye Spawn in many tributaries, both 
the distribution of spawners, as well as total escapement, must be t~en into account. 

Total production from the.interim spawning levels .will depend on productivity of the 
I. 

stocks, as well as on the size of the spawning populations.' Applying the historical average returns 
per spawner of 5:1 to the interim goals results in total average retu~s ranging from 750,000 to 2.5 

million on the di~erent cycles. Using a more conserv~tive producti~ty assumption of 3:1 returns 
per spawner, the predicted average return ranges from 450,000 to i.5 million. 

If the escapements already achieved from 1987 to 1990 produce at an average productivity, 
harvestable surpluses are expected to occur annually starting in 19~1. Certainly a less restrictive 
approach to managing t~e aboriginal food fisheries is likely and, if abundance is sufficient, 
commercial fishing for Early Stuart sockeye may be possible. 

Information on the magnitude of the spawning area available for Late Stuart sockeye 
suggests that substantial production increases are possible. Furthermore, Trembleur and Stuart, 
the two lakes where the juveniles rear, could potentially -accommo~ate many more sockeye fry than 
the spawning grounds could produce. Interim spawning goals were established for each cycle, but 
recent returns suggest that they may be too fow. The following interim goals for Late Stuart 
sockeye were implemented starting in 1988. 
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• 1991 cycle (sub-dominant cycle): increase escapements from 6,qOO in 1987 to 200,000 

. within six cycles (by 2011). 

• 1992 cycle: increase escapement from 7,100 in 1988 to 50,000 within four cycles (by 2004). 

• 1989 cycle (dominant cycle): the escapement goal of 500,000 was to be achieved by 1997. · 

However, due to a strong return in 1989 the actual escapement was .576,000, which· exceeds 
the goal. 

• 1990 cycle: starting in 1986 with an escapement of 29,000, achieve an interim goal of 
50,000 in two cycles. Due to a strong return in 1990 the actual escapement was 
approximately 190,000, more than three and. one-half times the interim goal. Clearly, the 
goal needs to be reviewed and possibly increased to the· same level as the <}ominant year. 

The total average return expected from interim goals is from 150,000 to 250,000 on the 
1990/91/92 cycles and from 1.5 to 2.5 million on the 1989 cycle, depending on the productivity 

assumed. 

Achievement of the Late Stuart goals depends, to some extent, on the exploitation rates 
applied to co-migrating ·sockeye stocks. In the 1989 cycle, for·example, management during the 
mid-timing period is directed toward the larger Horsefly stock, while in the 1992 cycle · 
management is directed ifward Chilko soc~eye. However, s~nce lower exploitation r~tes than in. 
the past are being advocated as a means for increasing escapements, .Late Stuart sockeye will 
benefit. 

3.1.8 Enhancement/restoration plan 

As has been previously stated in this report, when sockeye salmon escapement in the 
StuartJTakla drainage basin exceeds 2 million fish, spawning habitat will be completely utilized 
(Table 3.5). This situation has precipitated considerable interest on the part of the former 
International Pacific Salmon Fisheries Commission.(IPSFC) and, more recently, the Department of 
Fisheries and Oceans, who are interested in identifying and evaluating the enhancement 
opportunities that would address this limitation (IPSFC, 1972; Vernon, 1982; Lill et. al, 1983). 

The most comprehensive analysis of opportunities by the IPSFC (1972) considered several 
enhancement possibilities for the Stuart/Takla waterslied, including development of spawning 
channels at Ankwill and Sakeniche creeks, Kazchek or Middle rivers, and Tachie River and 
Kuzkwa creeks. However, none of these opportunities had been developed as of 1985 when the 
IPSFC was officially dissolved. 
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Vernon (1982) did not support ·such a large enhancement initiative for the Stuarttrakla 
watershed in the initial stages, favouring, instead, a more concerted ;effort to increase escapements. 
He did, however, concur with the IPSFC recommendation for the deyelopment of increased 
spawning capacity on the Tachie River, recognizing that existing spawning gravels were of poor 
quality.· His suggestion was for the construction of a side channel and gravel importation to 
provide accommodation for 163,000 female sockeye. He also concluqed that an incubation channel,· 
where artificially fertilized eggs or eyed eggs are planted into the. gravel substrate, might be 
feasible at Pinchi Creek. 

The Enhancement Opportunities Committee (Lill et al., 1983) of the Salinonoid 
Enhancement Program re-evaluated the opportunities in the Stuarttrakla watershed. This 
committee concluded that Ankwill Creek was not 8: viable site for a spawning channel because of 
water availability. They concurred with the Vernon proposal for the Tachie River, and further 
recommended evaluation of the Drift.wood River as a potential channel site. The committee also 
recommended that Takla and Trembleur lakes be further evaluated.as enrichment candidates. 
Finally, since both Stuart and Talda lakes have a great abundance of lake trout, large rl;linbow and 
kokanee, a competitor control program or fishery was recommended on a trial basis. 

' 

At the time of writing, none of these· opportunities have been developed, and it has been 
decided to monitor existing production. The Driftwood channel opportunity has been rejected 

' . 

because of low winter flow problems. ·The remainder have been considered by .the Fraser River 
Salmon Task Force and the following projects are currently under review; recommendations will 
likely be developed by mid-1992. Th~ projects under review include: Takla Lake Central Pilot 
Hatchery (for Early Stuart run enhancement), the Kazchek and Kuzkwa Storage Dams, and Tachie 
River Spawning Channel, and a Re-evaluation of Barriers (to spawning for late Stuart run 
enhancement). They are described in detail below. 

i 

Early Stuart Run Enhancement 

Takla Lake Central Pilot Hatchery This hatchery, possibly:to be located at either Kluskie 
or Leo Creek, would be used to rebuild several small Early Stuart runs and to advance the 
state-of-the-art and knowledge of enhancement and rehabilitation techniques. It would . 
operate for a minimum of eight years (two cycles). The capital cost is expected to be 

$950,000. After that period its future would depend on the success. of the project and the 
success achieved through the manipulation of the fishery. Further feasibility work is 
required before a final decision can be made. \ 

Late Stuart Run Enhancement' 

Kazchek and Kuzkwa Storage Dams These,two projects, on tributaries to the Middle and 
Tachie Rivers, respectively, would augment natural storag~ on these lake-fed tributaries 

3-16 

n 
u 
u 
n 
n 
Jj 

·u 
o· 
n 
.LJ 

n 
u 
'(j 

n 
.n 

,LJ 

u 
u 



0 
0 

1J 
n 
n 
n 
n 
n 
n 
n· 
n-

n 
n 
n 
n 
0 

J 

and allow for temperature regulation. Kazchek Creek populations have endured high 
I 

temperature-induced pre-spawning mortalities in the past, and it is believed that both 

streams w~uld benefit from additional flow during the winter months. Further study of 
these populations and streams is necessary before an enhancement strategy can be 
developed. If these projects were to proceed the capital cost would approximate $400,000 

each. 

Tachie River .Spawning Channel, This project, as it is now conceived, entails the 

development of an unstaffed spawning channel adjacent to the Tachie River, which has a 

paucity of qualicy spawning grav~l. It would be sized to produce up to 500,000 fish on the 
dominant cycle-year (that figure has not yet been resolved). The capital cost of the project 
has been estimated at $1.8 million. Considerable pre-approval engineering work is 

required before a decision can be made on this project. 

Re-evaluation of Barriers There are also known barriers to sockeye migration on the 

Kuzkwa, Kazchek, and Pinchi Rivers. These barriers should be re-evaluated as to options 

and potential for development of fish passage structures as an alternative to construction of 

spawning channels. . 

These recommendaQons reflect a justifiably cautious approach to enhancement of the 
Stuart/Takla sockeye populations. The hydrologic features of most watersheds within the drainage 
basin do not lend themselves to the application of conventional spawning channel technology that 
has proven successful elsewhere in the province. There are also many uncertainties associated 

with the use of conventional or modified hatchery technology for the production of sockeye salmon, 
necessitating a step_-by-step and evaluative approach to sockeye hatchery development. The 

uncertainty is compounded by the fact that considerable success has been achieved with other 

sockeye stocks in the Fraser Basin by simply incrE;!l:l,Sing spawning escapements. This was made 

possible by a combination of above average return rates and a reduction of harvest rates. Clearly, 

the merits of any sockeye enhancement strategy must reflect a thorough consideration of the 

effectiveness and costs of further fishery manipulation. 

3.1.9 Habitat monitoring 

Because there have been relatively few human disturbances of the stream habitats, and 

none to date that necessitate remedial corrective action, the bulk of the Stuarttrakla drainage 

basin remains relatively pristine. However, there are some. instances whereby natural factors have 

led to fish habitat loss or degradation. Following the decline of the fur trade, a number of streams 

have been adversely affected by an abundance of beaver. While the presence of beaver dams may 
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often be an asset in terms of flow stabilization; such dams are not be,neficial when they preclude 
salmon access. For example, in· 1989 sockeye salmon were totally prevented from entering Leo 

. •. . ; ! 

Creek to spawn, where there is capacjty for 4,800 spawners. 

' 
Historically, there was a proactive program within DFO whereby such obstructions were 

. ' 

systematically monitored by field staff and reported to district or regional headquarters. Such 
reports were directed to a small group of technically trained specialists. They would inspect these 
areas; determine how best to deal with the matter; and assemble the necessary w:orkforce, which 
might include guardians, Fisheries Officers, or sub-contractors, to alleviate the.problem. In recent 
yea!s, the number of guardians has diminished along with operation.al funds, and Fishery Officer 
effort on enforcement _matters has so expanded that this type of problem either is no longer 
actively pursued, or has been passed on to the divisional or sub-disttjct Habitat Management staff. 
Given these circumstances, it is impossible to ensure that serious natural blockage could be 
detected or that effective removal procedures be initiated before a sockeye run arrives. A 
procedure to provide timely surveys of problem areas and remedial action before a run 'arrives is 
needed. · 

3.2 Chinook Salmon 

The chinook salmon populations of the Stuart/Takla HMA spawn primarily in the Stuart 
River, although chinook have been observed in small numbers in six other tributaries in the 

' . 
drainage basin (Figure 3.2). Their age at maturity range~ from three to seven years, with the 
majority of the populations comprised of four and five-year-old fish. ; As a result of this mix of age 

. I . 

classes, there is no cyclic pattern of abundance as with sockeye salmon. 
' ' 

) 

3.2.1 Life history 

Spawning commences in late August, peaks in mid-Septeml:ler, and ends in early October 
(Hickey and Lister, 1981). Based on scale analysis of returning adults, Hickey and Lister 
estimated that 98% of the population demonstrated a stream-type life history, (i.e., they spent at ,­
least.one winter in fresh water). Few chinook spend two winters i~ fresh water and most enter the 
ocean in their first year of life. Juvenile trapping conducted in 198P in the IOwer reaches of :the 
Stuart River (Lister et al., 1981) indicated that a major downstream movement of fry commenced 
in mid-April, peaked in mid-May, and was reduced to a trickle by 1*id-June and-'continu~d until 
~he second week of September. Only a small number of smolts were captured, suggesting that they 
may have left before trapping began or that the traps were not effective in capturing larger fish. 
Of the small fraction of fry that ~o not migrate downstream to rear, most reside in the tributaries 
to the mainstem. All this demonstrates t!tat chinook salmon of the watershed adopt the whole 
array of freshwater rearing strategies normally available to chinook salmon before they migrate to 
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sea. Although some of the.se smolts will take up residence in the Strait of Georgia, the bulk of the , 
.. population is believed to rear for one or more years in the Gulf of Alaska before commencing their 

return migration to their natal streams. 

3.2.2 Timing of migration and spawning 

· Chinook salmon returning to the Stuarttrakla HMA are classified as 'early timing stocks', 
which means they may enter the lower Fraser as early as March, peak in late June, and cease to 
enter the river in late-July (Fraser et al., 1982). Using available time-of-travel estimates derived 
from tagging data, Fraser et al. deduced it would take early timing stocks 25-40 days to reach 
Prince George. At th~s rate of travel, they would take another two or three days to reach the 
mouth of the Stuart River. 

Spawning may commence as early as late August and extend into the first week of October. 
. Peak of spawning is usually in the second and third weeks of September. 

3.2.3 Catches, escapements and escapement trends 

There are no reliable estimates of the Stuart/Takla chinook catch, although it is generally 
believed the bulk of the catch is taken in the southeast Alaskan and northern British Columbia ' . . 
troll and net fisheries. Some are undoubtedly harvested in the Strait of Georgia commercial and 
recreational fisheries. There are also no estimates of the contributions made by these stocks to the 
numerous aboriginal fisheries of the Fraser River. 

Since 1985 there has been a marked increa~e in the escapements to the Stuart River, a fact 
which has been attributed to the restrictive management measures, arising from .the Pacific 
Salmon Treaty of 1985, placed on many marine fisheries harvesting chinook salmon (including 
those in southeast Alaska and northern British Columbia). A 1991 escapement of 7,000 chinook 
was the highest ever recorded for the Stuart River. 
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Figure 3.2. 

·Location of chinook salmon spawning streams. 
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The escapement trends for each known chinook salmon population in the Stuart/Takla LJ HMA are shown in Table 3.6. 
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Table 3.6. Chinook salmon escapement trends for the Stwirtlrakla HMA 

Stream Escapement Averages 
1951-60 1961-70 1971.SO 1981-90 1986-90. 

Driftwood River 14 22 N/R N/R N/R 
Kazchek Creek 45 25 25 3 2 
Kuzkwa Creek 50 50 110 46 ·78 
Middle River · 25 25 21 2 N/R 
Pinchi Creek N/R 25 25 64 .64 
Stuart River 455 337 618 2332 3720 
Tachie River 31 25 25 N/R N/R 

HMA Total 620 509 824 2447 3864 

N/R = No Record 

3.2.4 Spawning habitat 

The principal spawning areas for chinook salmon are found in the Stuart River; that area 
was estimated by Hickey and Lister (1981) to be 182,400 m2

• Although this estimate was made 
during the second lowest mean monthly flow on record for September, it may be high, because both 
actively used spawning areas and areas of similar character were considered suitable for spawning. 

Hickey and Lister (1981) described the distribution of spawning areas in detail, but the is 
be summarized here. The upper reach of the river from the ·highway bridge at the Stuart Lake 
outlet to 1 km below Bearcub Creek, a distance of 22.9 km, contains five spawning areas, with a 

· total spawning area of 159,400 m2
• The lower reach of the river from Chinohchey Creek to the 

Nechako -River contains seven spawning areas, whose total area is 23,000 m2 scattered over 40.5 

km of river. The 46.6 km of river between these two reaches contains no spawning area (Figure 
3.2). 

Although there obviously is spawning area available for use on the six other streams 
known to contain small chinook populations, no estimate ~f available spawning area has been 
made for these streams. However, the sockeye estimates found in Table 3.3 would be a reasonable 
approximation. 

. ..J 
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3.2.5 Rearing habitat 

The most comprehensive assessment of chinook salmon rearing in Stuart River was 
undertaken by Lister et al. (1981) in the spring, summer and early fall of 1980. The following has 
been extracted and summarized from the original text. 

• Chinook .salmon of Stuart River exhibit the full array of reatjng strategies that 
I 

characterize "stre~ type" chinook. During the period April· 16 to September 9, an 
estimated 1.24 million underyearling fingerlings migrated from the upper 65 km of river. 

Of that total, 90% of the migration occurred between May 9 and June 9. Approximately 
1.8 million were newly emerged fry. An additional 62,000 fingerlings with varying amounts 
of stream growth were enumerated in the period June 4 to September 9 at the cessation of 
trapping. A handful of age 1+ smolts averaging 77 mm in length were also captured. 

• Since trapping did not commence until 11 days after the ice ;left the river, Lister et al.. 
(1981) concluded tliat it is probable that trapping commenced too late to sample anything 

f 

but the final.stages of the smolt migration. Previous experience in the Yukon and 

McGregor systems with age 1+ smolts indicates that smolt ~igration precedes any fry 

migration and may occur as ice is breaking. up. 

• Stuart River contains 112 km of main river and 18 km of tributary streams accessible to 
' ' . 

rearing chinook juveniles. Based on population sampling, it· was estimated that the total 

post-emergent chinook fry population in this area was 206,0:00 and of that total more than 

50% resided in the tributaries. In relation to their length, the tributary streams supported 
. 

six times as many post-emergent fry as the mainstem river .. It was postulated that this 

was generally due to more favourable temperatures, fewer_~redators and higher qu~lity 

hablta~ in the tributary streams. Mainstem temperatures r.anged b~tween 16 and 20 °C 
from mid-Jun~ to the third week of August. · 

. 3.2.6 Habitat production limitations 

The factors limiting chinook salmon production Within the Jfraser River. system are no~ so 

readily quantifiable as they are with sockeye because of the relativ~ paucity of research into the 

life history of the species. 
/ 

With respect to spawning limitations, existing data suggest's that chinook salmon are far 

more selective of their spawning habitats than other members of tqe genus Oncorhynchus 

(McLaren, 1952; Shepherd, 1979; Tutty, 1986; Jaremovic and Rowl~d, 1988; Nicholas and 
Hankin, 1989; and Schouwenburg, 1989). Based on the detailed adult.surveys conducted by 
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Hickey and Lister (19~i) and a close review of the annual spawning survey reports, the chinook 

spawners of Stuart lliver utilize 12· distinct sections of the river for spawning purposes. These 

spawning areas account for·7.15 km of the 110 km length of the Stuart River: 

. On the basis of information obtained and analyzed by Lister et al., it is clear that 

Stuarttrakla chinook salmon juveniles exhibit a wide array of rearing strategies. H~wever, there 
is no information from either the Fraser Basin or elsewhere that would enable an analysis of the 

comparative contribution to the total return from each distinct life history group. As a result, it is 

not possible to assign any rearing-oriented limiting factors to chinook production. Uritil more 

research information on. the significance of rearing conditions to chinook production becomes 

available, chinook production goals will have to be derived from the assumption that spawning 

habitat and factors affecting the survival of eggs and alevins in that habitat are the only 

quantifiable limitations to production. 

. Any estimates of carrying capacity for chinook salmon will have to be based on those 

factors pertaining to the spawning environment. The carrying capacity of the chinook spawning 

grounds will be determined by the extent and quality of the available spawning areas and the area 

normally required fQr construction of a redd plus the area ~round the redd that would be defended. 

In a comparative sense, the information on distribution of spawners and· available 

spawning habitats within the watershed (Hickey and Lister, 1981) appears quite acceptable to. 

fulfil the needs for quantifying the available spawning habitat. The available spawning area in 

the main Stuart River, as estimated by these researchers, is 182,400 -qi
2

• 

The area required per chinook spawner has been the subject of several studies conducted in 

the United States and Canada. Burner (1951), examined several chinook salmon spawning 

tributaries of the Columbia River and reported redd sizes ranging between 2.4 and 6.5 m2
• He 

further reported that the inter-redd space defended by the female was three times the area of the 

redd. These studies were based on wild populations. Neilson and Banford (1982) reported mean 

redd sizes of 9. 7 and 10.0 m2 for two "duned" spawning areas of the N echak.o River in· British 

Columbia. Chapman et al. (1986) reported an average redd size of 17 m2 for a mai!lstem Columbia 

River spawning area. 
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Using the redd size estimates from these three studies and applying the inter-redd defense 
area estimate from Burner to the available spawning area estimates from Hickey and Lister, it is 

possible to bracket the range of possible spawning capacities for the Stuart River. These estimates 
are as follows: 

Using Burner; 

Estimated Spawner Capacity · total estimated spawning area 

arearequired/defendedredd 
x2 

182,400m2 - x2 to 182,400m2 

9.6m2 26m2 

39,000 to 14,030 

Using Neilson and Banford; 

Estimated Spawner Capacity· total estimated spawning area x2 
area required/ defended redd 

182,400m2 

= x2 to 182,400m2 

36.4m2 40m2 

... 10,022 ·to 9,120 

Using Neilson and Banford; 

Estimated Spawner Capacity = 
total estimated spawning area x2 
area required/ defended redd 

.. 182,400m2 
x2 

68m2 

- 5,364 

Close examination of these reports leads to the conclusion that redd size would be governed 
by the size of the fish and the spawning substrate which would, in turn, be governed by the 
hydrology and geology of the watershed. Thus, it would be wise to use stream-specific redd size 

information to derive capacity estimates if it is available. 
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Currently, there is.no redd size information available for the Stuart River chinook 
population. However, there is other information available which is useful-in considering which of 

-these three estimates of spawning capacity has the greatest merit. Recent information obtained by · 
the Nechako Fisheries Conservation Program initiative (Rowland, 1989) indicates that there is 
little difference in fish size between the· Nechako and Stuart River populations. This would 
support the usage of the Neilson and Banford redd size estimate. There is also little difference in 
substrate size between the two rivers. Consequently, the use of Neilson and Banford redd size 
estimates were judged most appropriate. As a result, the spawner capacity for chinook salmon in 
the Stuartll'akla HMA is considered to range between 9,100 and 10,000. No estimate has been 
made for the other six streams, which contain remnant populations of chinook. 

3.2.7 Species manageability and interactions 

Chinook salmon of the Fraser ;River are managed under. the auspices ~f the Canada/United 
.States Salmon Treaty, which was signed in 1985. Under this agreement the parties agreed to 
rebuild chinook stocks so that escapement goals established by each country are achieved by 1998. 

Cana~a's escapement goals are to double the 1979-82 average escapements (or double 1984 

escapements for key streams). The principal tool to be. used to achieve this objective was the 
imposition of catch ceilings for chinook for all fisheries in southeastern Alaska and northern 
British Columbia, the West Coast Vancouver Island Troll Fishery, and the combined recreational 
and troll fisheries in the Strait of Georgia. The Fraser River commercial fishery for chinook has 
been closed since 1990 and recreational fishing has been restricted. Reduced fishing times have 

· been applied to the Lower Fraser aboriginal fishery for sockeye to limit the catch of chinook. 
Enhancement is also being used on some stocks to speed up the rebuilding process. 

Currently, the above noted mechanisms are the only means for regulating the harvest of 
chinook salmon outside the Fraser basin. The escapement average for the Stuart River for the 
1979-82 period is 823 (Farwell et al., 1987) and the goal which would meet the terms and 
conditions of the Salmon Treaty is 1,646. This goal was purely arbitrary and has no biological 
basis. It has, in fact, been exceeded considerably every year since 1985. At the present time there 
is no method for managing this specific stock other than those afforded under the auspices .of the 
Salmon Treaty and the minimization of the chinook catch in the Fraser River fishery. The fishery 
manager does not have the information to manage the stock effectively and cannot ensure that any 
escapement objective can be met from one year to the next. 

Stuart River chinook are considered to belong in the ea_rly timing migration group of 
chinook, which according to Fraser et al. (1982) would migrate·through the lower river beginning 
in March, peaking in the month of June and ending in late July. As a result, they probably 
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coincide with Early Stuart sockeye,. which are now being fished mor~ heavily. · The recreational,. 

catch of Stuart chinook is expected to be very small because of the v~ry low effort expended in the 

early season by recreational fishermen. The bulk of the catch of this stock is believed to occur in 

Alaskan and ~orthern British Columbia waters, but the overall expl~itation rate for the stock is 

believed to be from 25 - 30% (N. Schubert, and R. Harrison, pers. comm.). 

3.2.8 Habitat capability 

The chinook salmon of the Stuart/Takla HMA are found almost entirely in Stuart River. It 

has been concluded that the available spawning area in the Stuart River could support between 

9,100 and 10,000 spawners. 

Within the context of the Canada/United States Salmon Treaty the 'official' chinook salmon 

escapement objective for Stuart River is 1,646. The parties to the tr,eaty recognize the arbitrary 

nature of the chinook objectives; the DFO has, thus,· always express~d the desire to exceed the 

target levels to adaptively establish the lqng-term chinook productioµ capabilities of each chinook 

stream. 

I 

With the signing of the· Canada/United States Salmon TreatY in 1985, chinook escapements 

have exceeded the 'official' target every year and have. averaged 2,900 .. In 1985 the escapement 

was 5,010 -- three times the target. 

The Habitat Manage!Ilent Plan concept was developed to link fish production With habitat 

capability on a sustainable basis; there is now a need to develop an open process to review 

production targets so that they will reflect current knowledge of the, species and the condition of its 

habitat. 

. i 
I 

3.2.9 Production management and enhancement plans 

If salmon production in the Stuartlrakla HMA is to be sustained at optim~ levels, and if 

presently unused or under-utilized areas are to be brought into ·run :production, it is imperative . 
' that strategies be adopted to rebuild depressed stocks and, when appropriate, to enhance 

production by artificial me~s. Without such strategies to increase 'salmon production from the 

available habitat, all the habitat management and protection initiatives described previously Will 

not ensure that optimum production levels are achieved and sustai~ed. Because the Stuart River 
. . . I 

is hydrologically stable there is little likelihood of any significant artificial changes that could 

affect the productivity of the river, there are impediments to steadily inc~~asing escapements · 

towards the suggested carrying capacity of the spawning grounds. ; 
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With respect to chinook salmon, there are no direct stock-specific fisheries on this species. 

The majority of management action is governed by the terms of the Canada/United 'States Salmon 

Treaty where the parties have agreed to rebuild chinook stocks. This has led to an interim 

escapement target of 1,646 chinook for the Stuart River. As a result of the reductions to tlie 

incidental catch of chinook and the imposition_ of quotas in fisheries extending from southeast 

Alaska to Puget Sound, all escapements to Stuart River since 1985 exceeded the interlm target. 

The Salmonid Enhancement Program began operating an experimental chinook hatchery at 

Fort St. James in _1980, and initially water quality problems (high iron content) on the 

groundwater supply had to be resolved. The facility has been operated by the N ecoslie Aboriginal 

Band· since 1982; it is now operating at full capacity _and producing approximately 100.,000 

pre-smolts annually. The survival rate of these pre-~molts is estimated at about 0.20% (W. Saito~ 

pers. ·comm.). Although low, this is similar to survivals obtained at other chinook facilities 

working with Fraser chinoo~_stocks of the 1+ freshwater age class. This indicates that current 

enhancement strategies are not effective, and until the problem is resolved chinook enhancement 

projects are unlikely to be expanded for stream-type populations. 

3.3 Rainbow Trout 

3.3.1 Life history 

Rainbow tr0ut are present in most of the lakes and streams in the HMA. Rainbow spawn 

in streams in the spring of the year, usually betwe~n April and June, with eggs usually emerging 

by early to late July. Unlike salmon, rainbow trout do not die after spawning, ,but return to their 

rearing areas, in many cases lakes, where they con~inue to feed and grow. Young rainbow trout 

from, lake stocks will spend· two to three years in the stream before migrating into the lake; 

resident stocks remain in streams. 

3.3.2 · Stocks 

There are two distinct varieties of rainbow trout in the Stuart/l'akla drainage. There is a . . 
race oflarge rainbow trout and the smaller, usually insect-eating variety . 

The large rainbow, recorded in excess of 10 kg, are present only in Stuart and Trembleur 

lakes. There is no known reason for their absence in Takla Lake, but fish of the same size found 
' '. 

in Stuart and Trembleur are not found in Takla. The population of large rainbow appears low, 

and there are concerns about reductions of the stock .to such an extent that it no longer provides a 

sports fishery. The reduction in the stock of these large fish is most likely directly related to over-
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. fishing, and specific regulations can be imposed to protect them. These large rainbow feed on 
kokanee, and concerns have been raised as to the impact sockeye enhancement may have on 
kokanee, and hence on rainbow production. Studies of similar large rainbow in the Quesnel and 
Shuswap systems have shown their predominant diet is kokanee rather than the anadromous 
sockeye (D. Abelson, pers. comm.). These Shuswap fish do feed on out-migrating sockeye to some 
extent for only a short period of the year. Therefore, it is felt that enhancement programs that 
stimulate sockeye producti~n will compete directly with kokanee stocks and pose a danger of 
depressing the kokanee population. These are key concerns of the B.C. Ministry of Environment, 
Lands and Parks (Fish and Wi!dlife Branch), and should be addressed as part of the sockeye 
enhancement strategy. 

The smaller rainbow stocks are found mainly in smaller tributaries and other lakes 

throughout the entire HMA ~nbow stocks are abundant and at present are not a management 
concern, because stocks appear to be maintained by existing natural spawning and rearing 
production. However, when initial fishing pressure on a previously unexploited rainbow stock, 
increases due to improved access, the largest fish are harvested, and the overall size range drops. 

3.3.3 Spawning 

A large percentage of the larger sized rainbow· trout spawn in the Tachie River, whereas 
spawning runs of the smaller races of rainbow trout· are found throughout the HMA, with no 

particular stream being more outstanding than the others. 

\. 

3.4 Lake Trout 

3.4.1 Life history 

Lake trout are almost exclusively lake dweilers, although some fish are found for periods of 
time in the larger streams systems. Lake trout are fall spawners, usually spawn some time from 

September tO November. They are lake spawners, usually preferring large boulder and rubble bed 
material. Eggs mature over the winter. The fry spend some time along the shallow shorelines of 

lakes then move into deeper waters within a month of emergence. Lake trout are very slow 
growing, with sexual maturity attained in six to seven years, but recorded as late at 13 years. 

(Scott and Crossman, 1973). 
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3.4.2 Stocks 

The Stuarttrakla Habitat Management Unit was historically the heart of lake trout 
production and the lake trout sports fishery in British Columbia. Lake trout of up to 23 kg 

(50 lbs) have been caught, historically; now the odd 18 kg (40 lbs) fish is caught, and generally 
most fish are,in the 7 to 11 kg (15 to 25 lb) class. The larger lake trout appear to be fast 

disappearing, a fact attributed mainly to increased fishing pressure by both sports and aboriginal 
food fisheries. At present the population is depressed and is exhibiting a downward trend (D. 

Abelson, pers. comm.). 

Stuart, Takla, Trembleur, and Cunningham lakes are the main lake trout fishing lakes, 

and Cunningham Lake still has an international reputation for trophy-sized lake trout. The other 

lakes known to contain lake trout are shown in Figure 3.3. 

3.4.3 Spawning 

Lake trout are shore spawners. However, the location of spawning areas have not been 

documented. 
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3.5 Kokanee Salmon 

3.5.1 Life history 

Kokanee are landlocked sockeye salmon but they do not w.ow to the same size as sockeye. 

Kokanee reside in lakes rather than in the ocean and, like sockeye salmon, the adults die after 
spawning. Kokanee generally have a four year life cycle but the cycle can be as short as two years. 

3.5.2 Stocks 

Kokanee are found throughout the HMA and are abundant in most of the lakes. In niany 

cases they_ provide valuable sports fisheries. Large lakes such as Stuart, Takla and Trembleur 
have particularly large populations of kokanee that provide both a sports fishery and· an important 

food supply for the large rainbow trout and lake trout populations in these lakes. Little 

documentation exists on the status of stocks, life history, or population size for the various 

populations of kokanee salmon found in the Stuarttrakla HMA. However, work done on Takla 

Lake (Wood and Foote, 1991) has provided some new and important information. Based on hydro­

acoustic data, it is estimated that the total population of kokanee and sockeye rearing in Takla 

Lake is 11.8 million. The kokanee component is estimated at 30% (C. Wood, pers. comm.), or 3.5 

million. Based on a conservatively low survival rate of 30 to 50% per year, it is estimated that 
spawning escapement to Takla Lake streams could range from 100,000 to 500,000 adult kokanee. 
It was also noted that the size of mature kokanee in Takla Lake are smaller than the size of 
Babine or Shuswap lake kokanee, and has partially been attributed to limitations of food supply 

(C. Wood, pers. comm.). 

3.5.3 Spawning 

Figure 3.4 shows the location of 25 known kokanee spawning streams in the HMA. 
Streams of particular significance for Kokanee ~pawning (in large numbers) include the Driftwood 

River and Kazchek Creek. There is some overlap in kokanee and sockeye spawning, but kokanee 

tend to prefer smaller gravel and lower velocities than sockeye (C. Foote, pers. comm.). 
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3.6 Other Species 

\ 
Dolly Varden Char: Dolly Varden char are present throughout the watershed but are found 
mainly in the larger river systems. There are substantial populations in the- Stuart and 

Driftwood rivers, and some are present in the Tachie River, but the lakes do not appear to 
( . . 

support significant populations. 

Lake Whitefish: Lake whitefish are found in lakes throughout the HMA, and are of great 
importance as one of the target species of the aboriginal food fishery, but they are also an 
important forage species for rainbow, kokanee and lake trout. 

White Sturgeon: White sturgeon (Acipenser transmountanus Richardson) are present in the 
Nechako River and their presence has been reported in the Stria.rt, Takla, and Trembleur 

lakes (D. Cadden, pers. comm;). 
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Figure 3.4. 
Location of known kokanee spawning 
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4. PHYSIOGRAPHIC FEATURES 

4.1 Watershed Description 

The Stuart River watershed co~sists of a major river and lake system which drains from 
the north through the Nechako Plateau, entering Nechako River near Vanderhoof (Figure 1.1). 
The upper segment of the watershed consists of Driftwood River, which drains into Takla Lake, 
and approximately 32 major feeder tributaries to the river and lake. Takla Lake is approximately 

85 km long and 2 to 3 km wide. Middle River flows southward from Takla Lake for approximately 

23 km and drains into Trembleur Lake. Trembleur Lake is fed by five major tributary systems. 

The lake is approximately 31 km long with an average width of 4 km. Trembleur Lake is 

connected to Stuart Lake by Tachie River, which is approximately 25 km long. The major 

tributary to the Tachie system is Kuzkwa River. Stuart Lake has four major tributaries and 

drains into Stuart River, which flows for approximately 112 km between Fort St. James and the 

N echako River confluence near Vanderhoof. 

4.2 Physiography 

The upper Stuart River basin is characterized by four physiographic subdivisions (Holland, 

1976), all of which are part of the interior system of the Canadian Cordillera (Figure 4.1). They 

are: 

• Nechako Plateau 
• Fraser· Basin 

• N echako Plain 

., Hogem Range of the Omineca Mountains 

Nechako Plateau 

Nechako Plateau makes up the largest area within the basin. It is an area of low relief 

generally lying between 1200 and 1500 m elevation. Bedrock dominantly consists of tertiary lava 

flows overlying older volcanic and sedimentary rocks. The. volcanic rock types are comprised 

mainly of ardesite, basalt and associated tuffs and breccias. The sedimentary rocks are 

dominantly chert, pebble conglomerate, shale and sandstone. Bedrock outcrops are uncommon, 
due to the thick cover of glacial drift m_aterial. 

\ 
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Fraser Basin 

Fraser Basin, lying north and east of Fort St. James, is also an area of low relief. It 
generally lies at a lower elevation (below 900 m) than the Nechako Plateau. Bedrock outcrops are 

rare due to the thick glacial drift. 

· Nechako Plain 

Nechako Plain is quite a distinct feature due, to its formation from a glacial lake. These 

ice-dammed lakes formed during the glacial retreat and generally had lake. levels· below 800 m. 
Varved clays were deposited ~n these glacial lakes. They are evident today where streams and 

rivers have dissected the former lake bottom sediments. 

HogemRange 

Hogem Range of the Omineca Mountains is also a very distinct feature in the basin due to 

its relatively high relief. Tsitsutl Mountain is approximately 2500 m elevation. Bedrock is 
predominantly two parts limestone and three parts argillite, with intrusions of granitic rock. 

4.3 Surficial Geology- and Landforms 

During the Fraser Glaciation the entire basin was covered by a· thick glacial ice sheet. 
Glacial till is the most extensive of the deposits resulting from this glaciation. The basin is 
characteristically expressed as a rolling and undulating plain with textures predominantly loam or 

cla:y loam. Where glacial ice did not retreat as an intact mass, but rather abated as a stagnant 

feature, the resulting till is usually coarser and coµ.tains stones and boulders. _This is also true of 

glacial till occurr!ng at higher elevations in the Hogem Range, where the till is often thin over 
bedrock arid of a coarser (sandy loam) texture. 

I 

Outwash materials, resulting from the deposition of glacial materials by glacial meltwater, 
are not extensive. An example of such a feature is the delta at the south shore of Stuart Lake. 
These materials are dominantly gravelly in texture. 

Lacustrine deposits were formed in glacial lake basins during the final stages of glaciation. 

In the Fort St. James area these deposits are at least 30 m thick and are dominantly heavy clays. 

Fluvial materials lrud by present day rivers and streams occur throughout the basi~: Their 

textures are highly variable, but are generally silt loam overlying rocks and gravels. These 

landforms occur as inactive floodplain deposits or as fans at the mouths of streams as they enter a 
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broad valley. In the more steeply sloping zon~s (e.g. Hogem Range), areas influenced by 
mass-wasting have resulted in the deposition of colluvial deposits. These materials are dominantly 
coarse (sand and gravels) with bedrock occurring close to the surface7 

4.4 Soil Landscapes 

Nechako Plateau 

Figure 4.2 provides a schematic illustration of the variety of inaterials found within 
Nechako Plateau. The glacial till materials are· compact, with l_oam and clay loam textures, and 
are usually calCareous. The lacustrine materials range from clay to silty_ clay loam textures. 
Outwash deposits in the form of terraces, deltas and plains are consistently sandy loam and 

: 

gravelly sandy loam. Both the glacial till and, more importantly, th~ lacustrine sediments, are 
considered significant source~ of sediment to river and stream courses. 

Fraser Basin. 

Figure 4.3 is a schematic of th~ common landscapes found i~ the Fraser Basin. The 
distinguishing feature is the occurrence of ablation till overlying bas'al till throughout much of the 
area: The ablation till tends to be loose, with texture ranging from ~avelly sandy loam to gravelly 
loamy sand. The soils are generally acidic and the ablation till is o~en greater than 1 m thick. 
Due to topographic and texture factors th~se soils are not viewed as; significant sediment 
producers. 

Necbako Plain 

Figure 4.4 illustrates a common landscape feature of the N e~hako Plain. The most 
sigmficant feature of this area is the extensive occurrence of lacust~ne clays and silts. The soils 
are dominantly a heavy clay texture at the surface, with silts occurring at 3 to 4 m. These soils 
are considered very significant producers of stream sedimentation. iHowever, due to their low 
relief, erosion does not appear to be a significant factor. 

HogemRange 
I. 

! 
Figure 4.5 is a schematic. of the soil landscapes of the Hoge~ Range. The tppography is 

often steep or moderately steep and soils are often shallow over bedrock glacial till. Colluvium 
tend to be loamy sand to sandy loam textures. These soils are generally considered moderate 
sediment producers but this is very dependent on slope and textural characteristics. 
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Figure 4. 2. Common soil landscape of the Nechako Plateau. 

Figure 4.3. Common soil landscape of the Fraser Basin. 
·~ 

Elevation: 22001
- 3500' · 

Elevation: 3000' - 4000' 

Elevation: 2250''- 2600 1 

Figure 4.4. Coml"flOn soil landscape of the Nechako Plain. 
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.Where streams enter a main valley' flu vial fans often develop. This is a common feature in 
both Hogem Range and Nechako Plateau (see Figure 4.6). The fan ml:!-terials are do~nantly 
sandy loam texture, but are highly variable due to the diverse nature of the materials eroded to 
form the fans. Because streams usually dissect fan surfaces and fine textured materials can occur, 
these landforms may be significant sediment producers. ·r 

4.5 Channel/Slope Stability Assessment 

, The HMA was divided into seven habitat sub-units in order to classify and describe stream 
channel, valley wall and hillslope stability (Figure 4:. 7). Throughout the study area laterally 
unstable stream channels were generally associated with tlie fans at stream mouths. Fan 
development is most pronounced in the high relief physiographic regions, including the Hogem 

Ranges (Figure 4.1). Although meandering_ stream channels could be considered unstable over the 
long-term, indications from airphoto analysis suggests that lateral movement is slow within most 
of the meandering stream channels in the study area 'Meandering ~tream channels are most 
common in the Stuart/l'ezzeron Plain and Fleming Lowlands (Figiire 4. 7). There is generally a 
high degree of slope instability where significant downcutting through valley walls has occurred, 
and valley walls adjacent to areas of channel downcutting are gene1'.ally unstable. In some cases 
valley walls are synonymous with hillslopes (Figures 4.8 and 4.9). Indications of valley wall 

instability was assessed on the basis ·.of historic slope failures evideJ.?-t from 1982 aerial 
photography. Features such as landslides, avalanche tracks and obVious gullying were used to 
assess hillslope stability. 

A general assessment of channel, valley wall and hillslope stability for each of the seven 
stability units is presented in the following sections. A more detail~d assessment of stability 
concerns for each of the major salmon producing tributaries within pie Stuart HMA is found in 
~~~L : 

StuartJTezzeron Plain 

( ' ' 

This unit is composed of the entire Fraser Basin and N echako Plain physiographic units, 
plus a small transitional portion of the Nechako Plateau. These areas were combi~ed because 
stream channel morphology was similar and hillslopes were low gradient and stable. · 

I 

' The Stuart/Kazchek Plain (Figure 4. 7) is a broad low lying area containing eight major 

lake systems and dotted with numerous small lakes, and wetlands.; Most streams are 
char~cterized by low gradient, meandering channels, except for the areas adjacent to Stuart Lake, 
where they downcut through the plateau uplands. 
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Figure 4.6. Common soil landscape on fluvial fan landforms. 
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Figure 4.8 

Figure 4.9 

A hillslope failure, common in mountainous terrain in the 
Stuartll'akla HMA. Photo courtesy of O.E. Langer 

Typical valley wall failure found on many streams throughout the 
Stuartll'akla HMA. Photo courtesy of B. MacDonald. 
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Lateral Stability 
The streams are low gradient and me~dering, with little evidence of la~ral instability. 

They are generally low energy and are not capable of flows that would cause significant lateral 
instability. Generally, the most unstable areas within this region are the fans, which also show 
relatively little evidence. of later~ channel shifting. 

Valley Wall Stability 
Where streams have downcut, the valley walls are unstable. Numerous old revegetated 

and some recent slope failures indicate that the valley' walls, when evident, are unstable 
throughout this unit. If slope failures occur in the Sowchea or Pinchi Creek valleys it is very likely 
that material will enter the creeks, because the stream channels and valley walls are most often 
adjacent. 

Hillslope Stability 
. Where present hillslopes are low gradient and stable. ' 

Fleming Lowland 

The Fleming Lowland .is a large wetland basin distinctive and large enough to merit being 
a separate unit, and this stability unit is restricted to the Fleming Creek valley (Figure 4. 7). 

Lateral Stability 
Fleming Creek and the lower sections of the tributary streams meander through swamps 

and meadow areas· of the valley bottom. Channels are relatively stable, with the exception of lower 
Fleming Creek below Tildesley Creek. Channel instability is the result of sediment input from 

_ Tildesley Creek. 

Valley Wall Stability 

Old instability features are evident along the valley walls throughout this unit. However, 
since the valley walls are· generally set back from the streams ~here is relatively little risk of 
landslide from a valley wall entering the stream. 

Hillslope Stability 
Not applicable to this unit. 
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Trembleur Uplands 

The Trembleur Uplands is a transition zone bet~een the Hogem Range and. the Nechako 
'Plateau. This unit (Figure 4.7) encompasses a transition between the plateau and mountainous 
zones. Streams flowing through this unit are generally downcutting and have steep ·Slopes, but are 
not adjacent to hillslopes. 

Lateral Stability 
Streams such as Paula and Sidney creeks have large fans with some noticeable indications 

of lateral instability wi~hin the active channel. There are no indications of old channels across the 
historic fans, suggesting relative stability. 

Valley Wall Stability 
Valley walls are unstable, with both numerous revegetated and recent failures evident. 

Failures on. the valley walls will result in direct input of material into the stream channel. 

Hillslope Stability 
Hillslopes are not adjacent to the stream channels in this unit. 

Lower Takla/Middle Mountains 

The Lower Takla/Middle mountains are basically the Hogem Range with boundaries 
altered to include transition areas. The title· was provided to give a better geographic description. 
Streams within this unit are steep and the entire drainage system is influenced by mountainous 
terrain (Figure 4. 7). Sockeye spawning streams in this unit are typical of many Takla Lake 
streams (Figures 4.11and4.12). 

Lateral Stability 
The presence of large fans at the mouths of these streams indicates that the streams are of 

a high energy nature capable of moving large volumes of material. The largest fans are evident on 
the streams along the west side of Middle River and Takla Lake. These fans appear particularly ' 
unstable and in many instances former stream channels are visible at other locations on the fan, 
indicating that major shifts in channel locations may still be possible. 

Valley Wall Stability 
Valley walls throughout this unit are very unstable, with numerous revegetated and more 

recent failures evident on most of the slopes. Due to the narroWlless of the valleys, slope failures 
on the valley walls will likely result in the direct input of material into the stream channel. 
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Figure 4.10 

Figure 4.11 

Trembleur Uplands, the transition zone between the plain and 
mountain sub-units, showing the lower Middle River. Photo 
courtesy of O.E. Langer 

Sockeye spawning area on Van Decar Creek, a typical Takla Lake 
spawning stream. Photo courtesy of B. MacDonald. 
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Hillslopes· eXhibit instability features_ such as old slides and gullying, suggesting extremely 
1.lnstable conditions throughout this unit. In many instances the. hillslopes are adjacent to the 
stream channel, so that material may enter directly into the streams. 

Natowite Upland 

The Natowite Upland is a very large J;>asin in the Nechako Pla~au of a size suitable as a 
discrete unit. It is characterized by a series of lowlands and adjacent uplands running the length 

. ' 
of the Natowite Lake chain (Figure 4.7). · 

Lateral Stability 
Streams in the upland areas are quite stable, although the meandering nature of some 

stream sections suggest that over time the channel~ will move. In the upland section the streams 
are well entrenched, hence quite stable. -

Valley Wall Stability 
In the upland areas the valley walls are quite unstable and failures from the valley walls 

will likely result in the direct input of materials to the stream channel. 

Hillslope Stability 
Not applicable in this unit. 

Takla/Driftwood Uplands 

The Takla/Driftwood Uplands are the non-mountainous parts of the Ne<;hako Plateau. This 
area is sub-divided-into the Driftwood River floodplain and the adjacent upland areas. The upland 
area covers the upper reaches of the tributary streams to Driftwood River and the creeks entering 
upper Takla Lake. The lowland area extends along the Driftwood River valley (Figures 4. 7 and 
4.13). 

Lateral Stability 
Meander patterns in Dri~wood River indicate a gradual lateral shifting in the lower 

reaches with a moderate degree of instability. Lateral instability is substantially higher in the 
faris of the tributaries to Driftwood River and upper Takla Lake. The fan of Kotsine River, 
tributary to the Driftwood, exhibits a very high degree of lateral instability. 
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Figure 4.12 

Figure 4.13 

Sexually mature sockeye salmon in pre-spawning holding pattern 
in Van Decar Creek. Photo courtesy of B. MacDonald. 

Takla/Driftwood Uplands showing the upper end of Takla Lake 
looking towards Driftwood River valley. Photo courtesy of 
B.MacDonald. 
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Valley walls within this unit show numerous old revegetated slope failures and numerous 
recent failures. Slope failures from the valley walls will likely result in direct input of material 
into the stream channel. Vall~y wall instability was most noticeable in the Kastberg Creek valley 
in the upper Driftwood system. This also appears to be a major source of sediment for the upper. 

Driftwood River. 

Hillslope Stability 

Not applicable to this unit. 

Takla/Driftwood Mountains 

The Tak.la/Driftwood Mountains are the mountain ranges found within the Nechako 
Plateau. This sub-unit surrounds the Upper Takla and Driftwood Uplands. Most of the 
tributaries to Driftwood River, Takla Lake and the Driftwood River originate from these ranges 
(Figures 4. 7 and 4.14). 

Lateral Stability 

Most of the channels are confined and streams exhibit little lateral instability. 

Valley Wall Stability 

The valley walls are generally unstable with. numerous old and recent failures. Failures on 
the valley walls will result in the deposition of material directly into stream channels. 

Hillside Stability 

A few large failures are evident. Because of the reduced relief of many of these slopes it is 
unlikely that all failures will enter the stream channels. 
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Figure 4.14 

Figure 4.15 

The transition between the Takla/Driftwood upland and mountain 
sub-units in the upper reaches of Driftwood River. Photo courtesy 
of B. MacDonald. 

British Columbia Railway culvert washout on an unstable valley 
wall. Photo courtesy of B. MacDonald. 
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· 5. HYDROLOGY AND CLIMATIC.CONDITIONS 

A variety of climatological model studies are now available which, in very rough terms, 
suggests how increases in global C02 concentrations may affect the hydrometeorlogical regime in 
British Columbia. There is, however, little or no basis for assessing the effects these predicted 
changes in temperature, precipitation or evaporation may have on surface runoff, stream 
characteristics or fish stocks. Long-term hydrometeorlogical data from central British· Columbia 
have; therefore, been analyzed tQ identify persistent periods of above or below average conditions. 
On the basis of this analysis, speculation on the potential effects of climate· change on stream 
characteristics and· :fisheries resources are presented. 

5.1 The Hydrologic Setting · 

The Stuart River watershed receives approximately 500 mm of precipitation each year . 
·(Figure 5.1). The seasonal variation in precipitation (Figure 5.2) shows that approximately 40% of 

the annual precipitation occurs as snowfall during the winter months. Periods of peak monthly 
precipitation occur in both mid-winter and mid-summer . 

.- . 
Air temperature exhibits a marked seasonal variation, with average me~n monthly 

temperatures below 0°C between November and March (Figure 5.3). Much of the snowfall in this 
period remains on the ground until spring. The seasonal variation in snow ·cover at Fort St. James 
(elevation 810 m) and at Kaza Lake (elevation 1,190 m), is illustrated in Figures 5.4 and 5.5. 
Station locations are shown in Figure 5.6. This data indicates that maximum snow accumulation 
generally occurs in March at Fort St. James and in May at Kaza Lake. The timing of snowmelt 
also.varies regionally. The snow cover at Fort St. James has generally disappeared by May 1, 
while snowmelt at higher elevation sites such as Kaza Lake is substantially delayed and is not 
completed until early summer. 

The seasonal variation in 24-hour rainfall and precipitation is illustrated in Figure 5.7. 
Maximum recorded rates of 24-hour precipitation were rainfall events that occurred in both the 
mid-summer and in the winter period. 

Water level and stream discharge data are available from six sites in the Stuart River 
watershed (Table 5.1 and Figure 5.6).- The seasonal variation in· runoff at these sites reflects the 
precipitation regime discussed above. Representative data from Driftwood River above Kastberg 
Creek (basin area 407 km2) and Stuart River near Fort St. James (basin area 14,600 km2) are 
shown in Figure 5.8 and 5.9, respectively. This data illustrates how the annual discharge regime 
in small headwater basins is dominated by the snowmelt freshet, with some minor increases in 
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runoff during the period of fall rainstorms. The snowmelt freshet is .also the dominant annual 
·event on Stuart River. However, the larger basin size and lake regulation result in more 
persistent winter flows and somewhat less sensitivity to fall rainstorm events. 

Table 5.1. 

Station 

O&JD006 

O&JEOOl 

08JE002 

O&JE003 · 

O&JE004 

O&JE005 

NOTES: 

Summary of Water Survey of Canada stream flow and water level data available in 
the Stuart River watershed. 
Name Drainage Area Discharge Period Record Type 

(km.2) 

'Driftwood River above Kastberg Creek 407 

Stuart River near Fort St. James 14,600 

Pinchi Creek at Pinchi Lake ? 

Stuart Lake near Fort St. James 

Tsilcoh River near the mouth 414 

Kazchek Creek near the mouth 881 

M - Manual Gauge C - Continuous Operation 
R - Recording Gauge S - Seasonal Operation 

NAT - Natural Flow (i.e. unregulated) 
5 ° water quality data available 
7 - satellite data collection platform 
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79 RS 
80-88 RC 

29-31 MS 
32 M# 

33-34 MS 
35-41 MC 
42-47 MS 

48 MC 
49-50 MS 
51-88 MC 

41-42 MS 

55-63 *MS 
64-77 *MC 
78-85 *RC 
86-88 *MC 

75-88 RC 

79 R# 
80-88 RC 

• - stage only 
# • miscellaneous data only 

Remarks 

NAT 
7 

NAT 
5 

NAT; data 
from 

COMINCO 
NAT 

NAT 

NAT 

D 

0 
0 
D 
0 
0 
[] 

0 
0 
0 
D 

0 
0 
D 

·D 
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Figure 5.1. Spatial distribution of annual precipitation (mm) in British Columbia. 
(From Fisheries and Environment Canada, 1978). 
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Figure 5.2. FORT ST. ·JAMES ( 1951-1980) · 
SEASONAL VARIATION IN PRECIPiTATION 
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Figure 5.3. FORT ST. JAMES (1951-1980) 
SEASONAL VARIATION IN AIR TEMPERATURE 
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Figure, 5.4. .FORT ST. JAMES ( 1955 - 1988) 
SEASONAL VARIATION IN SNOW ACCUMULATION 
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Figure 5.6. 
Location of selected hydrometric stations. 
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Figure 5.7. FORT ST. JAMES (1895-198S) 
SEASONAL VAR. IN 24-HR. PRECIP. OR RAIN 
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Figure 5.8. DRIFTWOOD R. AB. KASTBERG C. · 
SEASONAL VARIATION IN RUNOFF REGIME 
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Figure 5.9. STUART R. NR. FORT ST. JAMES 
SEASONAL VARIATION IN RUNOFF REGIME 
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5.2 Historical Variations in Precipitation, Air Temperature and Runoff 

The data presented in Section 5.1 illustrates average precipitation, temperature and runoff 
values observed over the period of record. Studies such as Barrett (1979), and Church and Miles 
(19.87), indicate that there h~ve been relatively well-defined and persistent periods when 
~ydrometeorlogical values have deviated from these average values. For exainple, Figures 5.10, 
5.11 and 5.12 show annual minimum, annual mean and annual maximum daily runoff values 
observed on Fraser River near Hope. These graphs show both the observed.,.value and the 
corresponding residual mass curve. The residual mass curve is a graphical technique for analyzing 
trends in time series data where the plotting position is given by the formula: 

where: Yi=· 
Xi= 
x = 
n = 

cumulative percentage departure from the mean for year i 
value for year i 
mean value for the period of record, and 
number of years of record. 

This plotting procedure is illustrated in Figure 5.13. A negative slope of the line 
connecting two data points indicates that the second value is less than average; a positive slope 
indicates a greater than average value; and a horizontal line indicates that the second value is 
equal to the long-term average.· These graphs require some experience to interpret (for example, a 
"V-shape" cmi. be indicative of a trend of increasing values). 

Stream flow data from Fraser River at Hope integrates discharge characteristics from a 

217,000 km2 basin of which the Stuart River wat~rshed comprises about 7%. The analyses in 
Figures 5.10 and 5.11 indicates that annual minimum and mean flows in the period between 
approximately 1950 and 1980 were greater than average, while values prior to approximately 1950 
were, in general, less than average. This is a relatively large change, as average an~ual minimum 
and mean flows in the period between the mid-1950s and the early 1980s were 31% and 10% 
larger than the long-term average. Annual maximum flows show a more variable pattern, likely 
reflecting the variety of factors that combine to produce flood events. Nevertheless, the average 

annual maximum flows between l946 and 1974 were 8% larger than the long-term average. 

Similar temporal variations have been reported from a variety of sites in B.C. (see Barrett, 1979). 

Statistical tests (Q, R and W statistics, described in Buishand, 1982 and summariz~d in 
Table 5.2) suggest that there is a 90% to 99% probability that a statistically significant change has 
occurred in both. the annual mean and minimum flow runoff regime of Fraser River at Hope: 
Changes in annual maximum flows are not significant at the 90% level of significance. 
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FRASER RIVER AT HOPE 
MINIMUM DAILY DISCHARGE 1913 - 1988 
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Figure 5.11. Historical variations in annual mean 
daily flows, Fraser River at Hope. 
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at Hope. 
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Table 5.2. Statistical tests to determine the significance of temporal variations in selected hydrometeorlogical parameters. 
PARAMETER AND STATION PERIOD OF YEARS OF PROBABIIJTY (%) OF A STATISTICALLY NUMBER OF TESTS SIGNIFICANT AT: 

RECORD RECORD SIGNIFICANT CHANGE IN MEAN VALUE(*) 

Q Statistic R Statistic W Statistic 90% Level 95% Level 99% Level 

1 Annual Precipitation 
Fort St. James 1895-1987 90 99 99 99 3 3 3 
Vanderhoof 1917-1987 44 99 99 99 3 3 3 

2 Annual Snowfall 
Fort St. James 1895-1987 90 99 99 99 3 .3 3 
Vanderhoof l~J7-l987 44 NS NS NS 0 0 0 

3 Average Mean Air Temp. 
Fort St. James 1895-1987 91 99 99 99 3 3 3 
Vanderhoof 1917-1987 46 95 NS 99 2 2 1 

4 Average August Air Temp. 
Fort St. James 1895-1987 94 99 99 99 3 3 3 
Vanderhoof 1917-1988 57 95 90 99 3 2 1 

5 Annual Mean Discharge --
Stuart R. Nr. Fort St. James 1935-1988 46 NS 95 .NS 1 1 0 
Fraser River at Hope 1913-1988 76 95 99 90 3 2 1 

6 Mean August Discharge 
Stuart R. Near Fort St. James 1930-1987 57 90 95 NS 2 1 0 

7 Annual Maximum Daily Discharge 
Stuart R. Near Fort St. James 1930-1988 58 90 95 90 3 1 0 
Fraser River at Hope 1912-1988 77 NS NS NS 0 0 0 

8 Annual Minimum Daily Discharge 
Stuart R. Near Fort St. James 1930-1988 54 90 95 NS 2 1 0 
Fraser River at Hope 1913-1988 76 99 99 99 3 3 3 

Note: NS indicates that the statistical tests are not significant at the 90% level. 
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Similar analyses have been conducted on climate and .stream flow parameters from stations 
representative of conditions in the Stuart River watershed, .in order to determine if comparable 
changes hav~ occurred. Table 5.2 lists the specific parameters which have been analyzed, along 

with the re.Suits of the statistical tests described above. 

The results indicate that there is a 99% probability that the climatological regime at Fort 
St. James has undergone a statistically significant change over the period of record. The historical 

data indicates that annual precipitation, annual snowfall, average mean ai~ temperature and 

average August air temperature have generally increased over the period of record (Harder, 1989). 
The magnitude of this change is substantial as annual precipitation and annual snowfall since the 
1945/1950 period have increased by 24% and 46%, respectively; than those before 1945/1950. 

Average mean air temperature has also risen significantly sinc,e 1923, averaging 1.5°C higher than 
before 1922. Climatological data from Vanderhoof generally shows similar trends and appears to 
support these observations. Nevertheless, the sh~rj;er period of record (a composite of data from 

three different climatological sites) does not allow the quantification of climatological conditions . 

during the early part of the century. The· statistical significance of the apparent trends are, 

therefore, frequently less reliable. 

Annual minimum, mean and maximum flows on Stuart River near Fort St. James show 

similar temporal variations to those previously described for Fraser River at Hope. Average 

annual minimum flows between 1941 and 1957 were 23% less than average, while the average 

value between 1958 and 1977 is 15% greater than average. Since 1977, minimum flows have 
generally been 5% less than average. Mean August flows show a similar variation, with values in 

the period 1952-1977 being 13% larger, and 1978-1987 being 10% smaller than the long-term 

average. Average mean flows in the pefiod 1958-1977 were 13% greater than average, while those 

in the 1978-1987 period were 14% less than average. Annual maximum flows also show similar 

patterns, with flows in the periods 1930-1947, 1948-1976 and 1977-1988 being 16% less than 

average, 13% more than average, and 8% less than average, respectively. However, these 

hydrologi~al analyses are difficult to interpret, as the statistical tests (summarized in Table 5.2) 

have variable results, with annual maximum flows being the only parameter for which all three 

tests were significant at the·90% level. 

The lower statistical significance of change in stream flow regime compared to the higher 
significance levels associated with changes in the ~limatolo~cal regime a~ Fort St. James is not 
surprising. Stream flow data is only available. after 1930, which is near the inflection point 

between cooler/dryer and warmer/wetter conditions at Fort St. Jam es. Thus, the stream flow data 

is heavily biase~ to samples in the warmer and wetter post-1945/1950 period . .t\dditionally, even if 
the length of record were comparable, stream flow data may not show as strong a statistical 

significance, due to the potential for random processes to affect the relationship between climate 
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and runoff. Similarly, there is the potential for additional factors to 'affect any relation.ship, 
between stream flow, stream characteristics <and fish populations. Thus, even with the above 
clearly defined climatological trends, there may be substantial difficulty· in determining associated 
biological effects. 

5.3 Predicted Climate Change Resulting from Doubling Atmospheric Carbon DioXide 
Concentrations 

Human activities have resulted in a variety of ga~es, aerosols and particulate matter being 
discharged into the earth's atmosphere, and each with potential climatic effects. Large-scale 
modification of land surfaces or releases of heat may also influence focal or regional climate. 
Studies by Kellogg (1977) suggest that climatic change. resulting fro~ increasing atmospheric 
concentrations of carbon dioxide "~merge as by far the most dominar,tt" process. Ripley (1987) 
presents an up-to-date review of the potential effects of this so-called "greenhouse effect" on the 
Canadian hydrological regime, and interested readers are referred to this excellent paper for a 
comprehensive discussion. From the perspective of the present project, the most important 

. information (adapted from Ripley, 1987) can be summarized as follo~s: 

• The magnitude and direction of futur~ climatic change is uncertain. · In addition to natural 
variability, other "green-house" gases and aerosols being released concurrently with C02 

may be equivalent in magnitude to the C02 effect but in an opposing direction. Secondly, if 
increasing·C02 concentrations· resulted in increased ocean surface temperatures, an 

. I , 

increase in evaporation rate, and hence air humidity would result, thus enhancing the 
greenhouse effect. This could lead to increased cloud cover, which would reduce the 
radiation reaching the surface a,nd lead to cooling. A radiative-convective model predicted 
that a 10% increase in cloudiness could completely compensate for the warming produced 

by C02 doubling. 1 . 

• The rate at which C02 concentrations will increase is uncertain, but estimates range from 
1-2% per year. The frequently cited figure of doubling C02 ~oncentrations by the year 2085 

lies between these two scenarios. 

• Due to the potential interactions among a wide variety of factors, climate models to predict 
the effect of increasing C02 concen~rations have been developed. At present the most 
sophisticated or "general circulation models" (GCM) predict 1that doubling of atmospheric 

I . 

C02 would result in a global.warming of 2 to 4°C. Various models produce different 
predictions with values ranging from 0.2 to 3.9°C. Suggest~d changes in global 
precipitation vary from a reduction of 2.5% to an increase of 8%. 
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• ( The most recently available GCM was developed by the United Kingdom Meteorological 
Office (UKMO, Mitchell, 1983). This model has been used by Riple:y- (1987) as a basis for 
estimating the effects of doublirig atmospheric C02 concentrations on various regions of 
Canada. As indicated in Figure 5.14, annual mean temperatures in central British . 
Columbia ar~ predicted to increase by approximately 3°C. Winter temperatures may be 
increased to a greater extent than summer temperatures. This increase in temperature is 
expected to result in an approximately 10 to 12% increase in evaporation rates. 

• Precipitation increases predicted on the basis of the UKMO GCM are shown in Figure 5.15. 

They indicate that annual precipitation totals might increase by 200 mm in central B.C. 
This represents a 40% increase over natural conditions; a large proportion of this annual 
increase will likely occur durip.g the winter months. Increases in precipitation will be more 
important than increased rates of evaporation and annual runoff values may therefore 
increase by 30% or more. The increase in annual precipitation will likely lead to greater 

1 winter snowpack accumulation. However, warmer temperatures will result in the earlier 
arrival of the snowmelt season, with reduced periods of winter ice cover on rivers and a 

· 1onger growing period, with associated increases in evapotranspiration. 

The expected change in climate resulting from doubling of atmospheric C02 concentration 
is increased precipitation, particularly in the winter months, causing increased snowfall and air 
temperatures. The effect on· stream discharge, though less predictable, is ·expected to increase. 
Flood flows might also be expecte~ to increase, but the variability in flood-causing events may 
make any changes difficult to detect. The effects ori low flows will likely vary regionally in 
response to changes in the magnitude and timing of summer snowmelt. In areas of increased 
snowpack, extended snowmelt.collld result in increased late-summer minimum flows. In contrast, 
in areas of little snow accumulation, an earlier onset of snowmelt,_higher summer temperatures 

and greater evapotranspiration ~ould lead to deer.eased summer flows and fonger drought periods. · 
These predictions are, however, subject to considerable uncertainty. A recent ~eview paper 
published by the provincial Water Management Branch (Coulson, 1988) concluded that, "It is not 
that we just don't know the magnitude of the change on the water resource - we don't even know 
the direction the change will take." 

5.4 Effects of Climate Change on Stream Channels 

The results of this study indicate that the observed trends in precipitation, air temperature 
and snow cover at Fort St. James during th~ period of instrumented record are similar to those 
predicted to occur as a result of the "greenhouse effect". The changes in stream flow, stream 
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habitat characteristics and fish populations since the turn of the century may therefore provide a 

basis for estimating what effects might occur if these climatological trends continue. However, 

quantification of the relationship between these parameters is beyond the scope of the present 

project. 

In general terms, increased temperature, precipitation and snow cover could lead to more 

frequent rain-on-snow flood ev~nts and possibly to larger spring snowmelt floods. Stream channel 

dimensions are related to the size of flood flows. A variety of empirical equations which relate 

channel characteristics to the 2-year return period flood are available. Data from alluvial gravel 

bed rivers in Alberta (Bray, 1978) indicate that: 

Wm = 2.38 Q2 o.s'J:l 

Am = 0.632 Q2 0.860 

Vm = 1.58 Q2°·140 

Dm = 0.266 Q2 °·333 

where Wm is mean width (ft.), Am is mean cross-sectional area (ft2), Vm is mean velocity (ft/sec.), 

Dm is mean depth (ft) and Q2 is the 2-year return period flood discharge in ft3/sec. 

Assuming that no threshold conditions are crossed, an increase in flow could result in an 

increase in channel width, cross-sectional area, average velocity and stream depth. For example, 

the analysis of stream flow data for Stuart River near Fort St. James indicates that the average 

annual ~aximum daily flows between 1948 and 1976 (359m3/s) were 34% larger than the average 

values between 1930 and 194 7 (268 m3/s). Assuming the stream channel had the time required to 

adapt to this change in flow, an increase in width, cross-sectional area, average velocity and mean 

depth of 17, 29, 4 and 10%, respectively, might be expected. As previously discussed, the effect of 

future climatic change on the size of peak flow events is unknown, but changes at least as large as 

those which have occurred over the period of record appear to be possible. 
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FIG. 7. (a) Present geographical distribution of mean annual temperature in Canada (adapted 
from Hare and Hay 1974); (b) model prediction of mean annual temperature change (2085-1985) 
for Canada (adapted from Mitchell 1983). 

Figure 5.14. Predicted increase in annual temperature as a result of 
doubling atmospheric C02 concentrations (from Ripley, 1987). 
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FIG. 8 .. (a) Present geographical distribution of meari annual derived precipitation in Canada 
(adapted from den Hartog and Ferguson 1978); (bl model prediction of mean annual precipita-
tion change (2085-1985) for Canada (adapted from Mitchell 1983). · 

\ 
·Figure ·5.15. Predicted increase "in annual precipitation as a. result of 

doubling atmospheric C02 .concentrations (from. Ripley, 1987). 
. ' 
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6. INTERACTING LAND AND WATER USES 

Land and Water Uses is a broad overview of the resource development issues that are 

likely to influence fish management decisions within the Stuart/Takla HMA This information has 
I ,; . 

been compiled through discussions with regional resource managers and industry representatives. 
Mo~e detailed information on specific tributaries to the Stuart, Trembleur and Takla Lake systems 

is presented in Appendix I. The .detailed stream summary information sheets are intended to 
compliment the existing SSIS - Federa1/Provincial Fish Habitat Inventory Database. Appendix II 

I . 

ProVides a further list of stream sensitivity ratings which can be used to assess potential impacts I . 
of development on individual stream reaches~ -

I . 

6.1 : Impacts of Growth and Devefopment on Fish· and Fish Habitat 

To the uninitiated, the significance of population growth and related human development 
I 

actiYities to fisheries resources is not readily apparent. Even to those with considerable exposure· 

to e~ological issues, the difficulties of sustaining fisheries production in the face of population and 
indQ.strial growth pressures can often be underestimated. This section will attempt to clarify the 
impprtance of some of the· interactions between fisheries and other 'resource s~ctors, and between 
the fisheries resource and the human population. Only_ those resource activities within the· 

' . 
Stw!trtll'akla HMA considered to be of sufficient magnitude to influence fish production will be 

' 
addressed. 

I 
I 

i 
I 
! 

6.1.1 Forestry 

The fo_rest industry is by far the most significant, widespread and diversified resource 

sectpr in British Columbia, both in terms of its economic value and its impact on the environment. 
i 

Theiharvesting of trees and the production of pulp, paper and lumber present a wide array of 
pouintial problems. If improperly managed, they will adversely affect the production of fish. 

For~stry operations are the principal activitiei:; of concern in the Stuart/Takla HMA 
i 
I 

Logging is, by its very nature, environmentally disruptive, affecting not only the forest 

com~unity but the faunal community as well. Prior to harvesting the timber, access. roads must 
be quilt; if they are not built properly they can contribute large quantities of sediment to the 

I • • 

streams. that roads intersect. Improperly installed culverts may block fish access to the streams or 

bectjme point sources of erosion. Depending on soil or geologic conditions, the road construction 

acti-fity can be a major cause of mass wasting which will tax road building engineers' skills to the 
limi~. Once logging commences, site conditions, climatic conditions and logging methods will 
dictate how much sediment is. generated and released into the streams. Sp~cial stream 

pres_criptions must be devised to prevent slash from entering the streams, to maintain streambank 
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integrity and provide for long-term input of large.organic debris (trees) into streams. The· 
accumulated slash and debris may block fish or cause small-scale erosion, while the break.down of 
streambank integrity Can cause subs~tial and long-term sediment deposition in water courses. 

- The loss of streambank cover can affect stream temperatures to the detrimen~ of fish production. 
Logging too much of a drainage basin too quickly can alter stream hydrology and reduce the 
biological productivity of streams .. The application of herbicides to control deciduous tree growth 
along roadsides or· to encourage coniferous growth at planting sites may also present risk~ to fish 
in nearby streams. All of these circumstances require careful assessment anci thoughtful . 
application of known technology if fish production is to be sustained. In the case of the 
Stuart/Takla drainage basin, previous experience with the construction of B. C. Rail in the early 
1970s strongly suggests that soil conditions in many areas will necessitate extraordinary 
precautions during logging road construction and will require extensive maintenance. 

'1 

Significant lumber or pulp manufacturing is not expected to take place within the 
Stuart/Takla HMA. However, the proposed construction of a pulp mill at Vanderhoof utilizing 
wood from the Stuart/l'ak.la drainage will require a very careful assessme:pt of potential water 
quality conditions in the Nechako River, downstream of the confluence of the Stuart and Nechak.o 
rivers. The combined effect of reduced stream flows, high stream temperatures and degriided 
water quality could impair fish migration, alter survival rates of the .. exposed population and alter 
the quality of the fish to the extent that the;r 'could no longer be used by aboriginal fishermen at 
Fort St. James._ These concerns will be thoroughly addressed in production plans for the Nechak.o 
HMA. 

6.1.2 Mineral exploration and development 

' ' 

Mineral exploration is of concern to those who manage fisheries resources, because 
· exploration roads are rarely constructed to sound engineering specifications and with sufficient 
funds to do the job in an environmentally sensitive manner. The specific concerns closely 'parallel 
those identified above for logging road construction. In addition, newly exposed mineral deposits 
can, under certain circumstances, become sources of heavy metal co~tamination which may be 

toxic to resident fish. 

Operating mines produce large quantities of tailings that must be contained within well 
. designed and maintained impoundments if sedim~nt levels in nearby streams are to remain within 
the natural limits. Sediment-free wastewaters may be innocuous or lethal to fishj depending on 
the mineral being recovered and the processes employed .. If the wastewaters are known to be toxic 
to fish they must be treated and rendered non-toxic before being discharged into watercourses. ·In 

order to prevent the acidification of tailing ponds and the contamination of streams with heavy 
metals following the closure of a mine; abandonment conditions and bonding commensurate with 
the perceived problem have to be negotiated. In certain cases, mining operations and their 
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subsequent abandonment exacerbate natural conditions, to the detriment offish utilization. 
Because of the combined effects of natural leaching of cinnabar deposits and· 1eaching of mercury 
from the tailings of an abandoned mercury mine, fish in Pinchi Lake have been rendered unfit for 
human consumption. 

Placer mining operations are especially destructive of stream habitats because the valley 
floor may be completely overturned, with the stream left to run through the mined area. The 
results are sediment-laden and ·biologically barren streams incapable of supporting viable fish 
populations and not readily amenable to rehabilitation. 

Placer mining proposals present the fisheries habitat manager with situations to which 
there may be no technical solutions. Fortunately, as a matter of provincial government policy, 
placer claims can be staked on only a relatively few watersheds. 

6.1.3 Railway development 

· Railway construction activities can be extremely destructive of stream habitats because of 
the grade and curve constraints to which the railbed must be designed. If grades are too steep and 
curves are too tight, the rate of travel, and hence the efficiency of the railway will be impaired, at 
great cost over the normal life of a railroad. A5 a result of these cons~raints, cuts and fills are 
more massive than for conventional roads. There is limited opportunity to avoid encroachment · 
into stream channels and a greater frequency of culvert use. All of these factors increase the 
difficulties of protecting and maintaining stream habitats. Such problems become even more 
complex if geologic and soil conditions are unusu~lly_difficult. ·It became apparent during the 
construction of the ·a.C. Rail extension from Fort St. James to Dease Lake in the late 1960s to 
mid-1970s that such conditions in parts of the Stuartll'akla watershed were the cause of many 
serious sedimentation and construction problems. 

The subsequent abandonment of much of the extension more than a decade ago will 
necessitate substantial reconstruction throughout its length before it can be used to move logs to 
the mills in Prince George. 

6.2 Population Trend.S 

Either accelerated population growth or the changing aspirations of a relatively stable 
' . 

population can significantly affect the environment of a whole province, a region or a local 
community. Growing populations will exert increasing demands on the land base for living and 
recreational space, as well as on the resource base. Changing aspirations can lead to changes in 
recreational land demand; as populations become older and more aftluent, demands for jobs and 
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services, for water, energy and transportation corridors all increase. , All of these can, either 
. directly or indirectly, affect fish harvest and production or fish habitats. 

As reported in Dorcey and Griggs (1991) the population for the Stuart sub-basin in 1985 

was 6,564. The only major settlement included in this calculation is Fort St. James. The Nechako 
area to the south, which includes all settlements from east of Prince: George to Bums Lake, had a 
population of 19,533, Hence, the total p9pulation within an4 adjacent to the Stuart basin was 
esti~ated to be, 26,097. . 

As of 1986 it was found that of the 6,564 people in the Stuart basin: 

• 21 % of the population are aboriginal, 33% are of European ofigin and the remainder are of . 
mixed origin; and 

• 33% are under 15 years of age, 63% are 15 to 64 years of age and 4% are over 65 years. 

In 1986, of those employed in the Stuart basin, 19% were in primary industries (mainly 
forestry), 32% were in secondary industries (mainly manufacturing) 'and 48% were in the service 

I . I 

sectors (Dorcey and Griggs, 1991). 

Population harvest and projections have been made for the Nechako local health area for 
the period 1976 to 2016 (Ministry of Finance and Corporate Re~ations, 1990). This area 
encompasses all of the Stuartll'akla drainage basin, the Vanderhoof area and that part of the 

Nechako drainage south of the Stuart River confluence extending w~stward to the Skins Lake 
spillway. No attempt has been made to separate the Stuartll'akla segment from the total, .on the 
assumption that the population trends will be similar over the whol~ area (Dorcey and Griggs, 

1991). 

In the Nechako local health area (#56), the population has remained.relatively stable over · 
the past 15 years. However, it is projected that by 2016 there will be an increase in the age 
groups of 20 to 59 and over 60 (Table 6.1). 

Given these trends, local population. pressures could be a significant driving force behind 
development initiative1:1 that could affect the habitats of fish in the Stuart/rakla HMA. The 
number of people in the workforce will probably be doubled, especially with the percentage of 

women· actively seeking employment steadily increasing over that period. A significant proportion 
of these jobs will result from changing and expanding land use pat~ms within the Stuart 
drainage basin. The greater nUmbers of people in the over 60 age c::ategory will undoubtedly lead 
to increased demands for recreational and retirem~nt property, and the primary source for such 

property will be the Stuart/l'akla region. 
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Table·6.1. Nechako Health Area #56. Population predictions to the year 2016. 
YEAR TOTAL POPULATION POPULATION AGE CLASSES· 

under 20 20 to 59 over60 

1976 14,360 

1983 16,692 

1989 14,982 5,634 = 37% 7,987 = 53%· 1,363 = 9% 

2016 25,476 7,s03 = 29% 13,614 = 53% 4,358=17%• 

8.2.1 Aboriginal population 

From a jurisdictional perspective the Stuartl'l'akla HMA is located within the Carrier -
Sekoni traditional ~rritory. Of the seven nations that make up the Carrier - Sekoni, the Necosli 
Band (Fort St. James), the Tl-azt-em Nation (Stuart/Trembleur lake) and the Takla Lake Band are 
located within the HMA. '\ 

6.3 Forestry 

Data sources used in the following sections included 1:50,000 Forest Cover and History 
maps prepared by !he District Forest Offices and updated to 1988, Landsat photography of the 

watershed for 1987 and 1988, and 1:250,000 scale maps delineating existing and planned road 
access within the upper Stuart watershed. A reduced version of the Landsat photomosaic has been 
included as Figure 6.1 in this report. Other data sources included interviews with district 
foresters, Ministry of Forests reports on the Prince George Timber Supply Area Plan (Cuthbert, 
1985 and Walker, 1983) and data supplied by Iiidustrial Forest Service Ltd .. Figures 6.2 and 6.3 
show typical logging clearcuts found throughout the HMA · 

6.3.1 Administration 

Most of the Stuartlrakla HMA is administered through the Fort St. James District 
Forestry Office, with the exception of Stuart River below Stuart Lake. This area lies within two 
separate jurisdictions. The area south of Stuart River (Fi_gure. 6.4) between the Nechako River · 
confluence and the northern boundary of Pitka Creek watershed is administered by Vanderhoof 
Forest District Office. Those areas north of Stuart River between N echako River and the Bear 
Creek confluences are within Prince George West District .. Most of the forest lands within these 
areas are managed through Public Sustained Yield Units (PYSU), with the exception of Tree Farm 
License (TFL)-42, which is administered and managed by Tanizul Timber Ltd .. TFL 42 
encompasses the area between Trembleur and Stuart lakes west of Tachie River (Figure 6.4). 
Timber rights on Aboriginal reserve lands within the StUa.rt/Takla HMA are also administere.d and 
managed by Tanizul Timber Ltd. under the terms of TFL 42. 

6-5 



8.3.2 Status of present forest harvest and road d_evelopments 

Fort St. James District: Stuart/I'akla PYSU 

Within the lower portio1_1 of the Fort St. James District, extensive logging activity has 
occurred around most of Stuart Lake and on the southwest shore of Tezzeron Lake. Logging 

. . 

activity within the Trembleur Lake portion of the district has occurred throughout selected 
sections ofTFL 42 (Figure 6.3) _lying between Trembleur and Stuart.lakes and along parts of the 
upper Tachie River, including the Kuzkwa River valley. 

The heaviest logging activity within the upper Stuart watershed has occurred in the 
portion of the district around the southern and northern ends of Tak.la Lake. At the lower end of 
Tak.la Lake logging has been· heaviest around Sakeniche River and Bivouac and Leo creeks, which 
drain into Tak.la Lake. Logging activity has also been heavy in the Kazchek drainage, which 
enters into the lower Middle River near the village of Trembleur. At the upper end of Tak.la Lake 
logging activity has been concentrated in the Hudson Bay's Creek valley and the Cheztainya Lake 
area between Tak.la Landing and Lovell Cove at the northeast end of Tak.la Lake. This appears to 
have been the most heavily logged area in the upper watershed. There has also been a moderate 
degree oflogging in the lower Ankwill Creek valley and along an unnamed tributary north of 
Ankwill Creek at the northwest end of the lake. Similar activity hai; also occurred along the lower 
Driftwood Valley. 
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Figure 6.1 
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Landsat photograph of 
Stuart/Takla Habitat 
Management Area . 
Courtesy B.C. Ministry of 
Forests, Fort St. James 



Figure 6.2 

Figure 6.3 

A typical cut block near Ankwill Creek. Photo courtesy of 
B. MacDonald. 

A typical cut block adjacent to the Tachie River. Photo courtesy of 
B. MacDonald. 
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Figure 6.4. 

Forestry jurisdictions. 
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Since 1982, logging in the upper Stuart watershed has been restricted to the Kazchek, 
Kuskwa, Tachie and Middle River systems. Logging activity within these watersheds has been 
moderate. Although there have been no major reforestation programs in the area, natural 
revegetation and soil stabilization will likely have occurred in most areas disturbed prior to 1982. 

Existing Road Access (Figure 6.5) 

The east side of Stuart Lake has a main haul access road running parallel to the lake 
through the mid-reaches of the tributaries and up to the top end of Cunningham Lake west of 

· Stuart Lake (West Arm). , Most of the major tributaries within this area have branch lines into the 
headwater areas. There is also a road running along the Stuart Lake shoreline between Fort St. 
James and Camsell Creek. 

The block of land to the east and north of Stuart Lake and south of Inzana Lake has a well 
,develOped ne.twork of main haul and branch lines extending up.to Takla Narrows (Figure 6.5). 

There is no road access to the east and mid-west shores of Takla Lake, and these areas 
have not been logged. A major haul road into Takla Landing extends from Germasen Landing in 

I 

the Mackenzie District and runs down to the West Kwanika Creek.· 

Tree Farm License 42 

To date, most of the harvest has been from the east section of the license area between 
Trembleur and Stuart lakes. A total of 37 cut blocks have been Q,ar\rested. One of these cut blocks 
borders the southwest bank of the Tachie River approximately 5 kni below Trembleur Lake. ' There 
are three mainline access roads plus a number of branch lines in th~ TFL. Access into the TFL i~ 
from a bridge crossing ofthe lower Tachie River from the Tachie Road, approximately 4 km up 
river ofTachie village (Figure 6.5). 

. _;. 

Prince George West Forest District 

Over the period 1980 to 1990 logging activity north of Stuart River has been minor. 
Similar to the area south of the Stuart River, disturbed areas have not been extensive and there 
has be~n no logging activity on the northwest bank of the Stuart River. Cutting rights. within the 
area are granted through small Timber Sales Licenses and there are no major companies holding 
cutting rights in the area. The area has road access north from Saxon Lake and from Nukko Lake 

to the east. 
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to Nation Lakes 

Figure 6.5. 
For.estry access roads. 
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Vanderhoof Forest District 

The southern portion .of Stuart River below Pitka Creek has had little logging activity over 
the last ten years. Disturl;>ed areas have generally revegetated and appear to be stable in terms of 
erosion potential and sediment production. With the exception of an old burn area in the lower 
Stuart River, there have been no major disturbances along the southwest bank of the Stuart River 
between Fort St. James and the Nechako River confluence. The area has road access north from 
Finmore and east off of Highway 27, which runs between Vanderhoof and Fort St. James. 

6.3.S Preliminary cutting plans 

Fort St. jam.es District: Stuarttrakla PYSU 

Preliminary logging plans up to 1996 for the Stuart/Takla P¥SU are summarized in 
Figure 6.6. These plans outline the fiye year cutting plans for this ~rea. , 

In addition to a continuation of logging in the Pinchi, Kazch~k, Sackeniche, Hudson Bay, 
' ' . 

and McLaing drainages through to 1996, there will also be moderat~ to heavy logging activity in 
the upper Driftwood, Ankwill, Forsythe, and the Rubyrock drainages during. 1992. Although most 
of the creeks slated for logging in this period have previously been 19gged, past activity has been 
minimal in most dr~ages. 

Four major access road extensions are planned, corresponding to the above cutting 

schedules (Figure 6.5). These extensions include the Tarnezell/Cun~ingham Road located to the 
southwest of Trembleur Lake. · This road will .open up the TarnezeH, Rubyrock and Butterfield 

drainages. 

Minor extensions are planned between Lovell and Bulkley at the northeast end of Takla 
Lake, as well as branch lines along the upper reaches of the Driftwood River and into the Condit 
Creek and.Kotsine River valleys. A new road will also be constructed along the north side of Lion 
Creek and extending into the headwaters (Figure 6.5). 

Tree Farm License 42 

Cutting plans for the 1992 to 1996 period within TFL 42 include extensive cut blocks from · 

south of Trembleur Lake to the north shore of Stuart Lake (Figure : 6. 6). 
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Figure 6.6. 

Proposed forest cutting· zones for 1992 to 1997. 
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Prince George West District: Carp PYSU 

Prince George District Forestry Office has indicated that there will likely be no major 
logging activity within the Stuart River portion of the Carp PYSU in the next 5 to 10 years. 

Timber values are relatively low throughout most of this area and much of it is under agricultural 
use. However, a series of clearcuts are proposed for the period 1994 to 1996 for the land adjacent 
to the Stuart River on the west side, near the vicinity of Chinohchey Creek, and on the east side 
near Bearcub Creek (Figure' 6.6). 

Vanderhoof District: Nechako PYSU 

Vanderhoof District F9restry Office has indicated that there will be relatively little logging 
acti\rity in the Stuart River portion of the Nechako PYSU to 1996. There are no cutting plans for 
major companies in the area. Logging activity .in the near future will be restricted to private 

properties outside the jurisdiction for the Ministry of Forests. There are no new forestry access 
roads planned for this area. 

6.4 Mineral Exploration and Development 

Jurisdiction over mineral rights within the Stuart River watershed is administered by the 
Omineca (Prince George) and Smithers District Offices of the Ministry of Energy, Mines, and 

Petroleum Resources. The following information summarizes mineral exploration and development 

activity and placer mining status within the Stuart/Tak.la HMA. Specific information on mineral 
claims and development activity for both mineral and placer deposits are presented in Appendix I. 

6.4.1 Operational mines 

There are no large scale operational mines in the Stuart/Takla HMA .. The biggest mining 

·operation, abandoned since the 1940s, was the Pin chi Lake cinnibar mercury mine. Although the 

mine is inactive, surrounding water bodies, including Pinchi Lake, have been contaminated by 

mercury because mine tailings were discharged directly into Pinchi Lake. 

A 12 m falls at the outlet of Pinchi Lake prevents the entry of migratory fish into Pinchi 

Lake. Nevertheless, numerous species of resident fish, such as kokanee, rainbow trout, and lake 

whitefish are present in Pinchi lake. As a result of a 1970s study by Reid and Morley, 1975, which 

identified mercury contamination in the water and fish tissue, the B.C. government imposed an 
advisory warning to fishermen not to ·eat their catch. That consumption advisory still exists today. 
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·A recent survey of closed and abandoned mines in B.C. for acid mine drainage, prepared for 
the B.C. Ministry of Energy, Mines and Petroleum_Resources (Steffen, et·az., 1992) documented the . . 

current potential f~r the Pinchi Lake mine to generate acid run-off from waste piles and tailings. 

The authors concluded that, despite ,high concentrations of arsenic, barium, and mercury in 
the tailings, a very low potential for acid generation exists due to a slow release of the metallic 
constituents. However, recent sampling of the portal drainage by the B.C. Ministry of 
Environment, Lands and Parks (1991), showed high levels of mercury and chromium from the 

portals. 

8.4.2 Mineral claims 

A listing of mineral claims in the Stuart/Takla watershed are presented in Table 6.2~ 
There are approximately 48 claims in the watershed, only 12 of which are site-specific designations 
to within 330 ril of the deposit. The remaining cl8ims are more general in nature and encompass 
claim areas with a radius· of up to 3 km or more. This list was compiled from mineral inventory 

. maps prepared and updated to 1988 by the Ministry of Energy, Mines, and Petroleum Resources. 

8.4.3 Exploration and development plans 

The B.C. Ministry of Energy, Mines, and Petroleum Resources inspectors for the Prince 

George and Smithers Regions have indicated that n9 major exploration programs are planned in 

the Stuart/l'akla HMA at this time. Although there are some gold deposits within the area, most 

gold interest and activity is centred further east of the Stuart River watershed, along the Pinchi 

Fault and into the Quesnel Trench, where the degree of mineralization has been greater (T. 

Faulkner, pers. comm:). There is considerable interest in the Mount Milligan area in relation to 

deposits. However, this area is part of the Nation drainage system and it is ur_ilikely that ·potential 
development plans would have any impact on the Stuart watershed. 

There is some long-term potential for further exploration and staking in the upper Tak.la 

system with respect to possible copper deposits (T. Faulkner, pers. comm.). In general, exploration 

activity in the upper Stuart watershed will likely increase in the next 5 to 10 years, due to the 
planned improvements for road and rail access to the area. 
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Table 6.2. Mineral claims and interests within the StuartJTakla HMA.-
Watershed Name Number of Claims Mineral Deposits 
Ankwill 1 Cu,Ag 
Bates 0 NA 
Baptiste 2 Cr, Talc 
Bivouac 0 NA 
Blanchet 0 NA 
Gluskie 0 NA 
Casimer (Crow) 0 NA 
Driftwood 2 Cu, Mo 
Kotsine 1 Cw-Ag, Au 
Dust 1 Cu 
Sidney (Felix) 2 Cr, Asbestos 
15 Mile 1 Cr 
Fleming 5 Cu, Mo, Cr 
Forfar 1 Sn, Mn, Va,. Co, Zn, and Ro 
Forsythe 0 NA 
French 0 NA 
Frypan 0 NA 
Hooker 0 NA 
Hudson Bay 0 NA 
Leo 1 Cr 
MacDougall 1 Cu 
McLaing 0 NA 
Narrows 6 Cr 
O'N e-ell (Kynock) 1 Jade 
Paula 0 NA 
J>oint 0 NA 
Sakeniche 9 Cu, Mo 
Sandpoint 0 NA 
Shale 0 NA 
2.5 Mile 1 Mo 
Van Decar (Rossette) 4 Cr, Ag, Asbestos 
Kazchek 1 Hg 
Kuzkwa 6 Ag; Hg, Pb, Zn, Cu, W and Mo 
Middle 1 Cr 
Pin chi 5 Hg, Mt 

Stuart 9 . Cr, Hg, Ls, Au, Sb, Sc and Cu 

Dog p Ag 

Sowchea p Ag 

Trembleur Lake 2 Pb, Talc 

Talda Lake 1 Cu 
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6.4.4 Placer mining 

The majority of the Stuart River watershed is within a "No Staking Placer Reserve" as 
designated by the B.C. Ministry of Energy, Mines, and Petroleum Resources. Designated placer 
mining areas within the watershed are found at four locations. These areas are identified in 

. Figure 6. 7. 

Area 1 lies west of Fort St. James and encompasses the entire Dog and Sowchea Creek 
watersheds, plus the headwater reach of Pitka Creek. This was a previously established placer 
area prior to implementation of the new Placer Mining Act ~n 1988. Placer activity within this 
area has been very light in recent years. There is moderate potential for further activity here in 

the near future (Figure 6. 7). 

Area 2 encompasses the upper tributaries to the Inzana,·Tezzeron and Pinchi Lake 
systems. There is ·a no staking reserve designated within approximately 1 km of the lake 
shorelines. Placer activity within this area has again been light· in recent years. There is 

moderate potential for further activity here in the near future (Figure 6. 7). 

Area 3 encompasses Tocha Lake and surrounding tributaries in the upper Sakeniche 
watershed. This is a newly designated area and has not previously beep. subject to significant 
placer mining activity. With the new designation it is anticipated that there will be moderate 
interest in establishing and working new claims (Figure 6. 7). 

Area 4 is a linear unit running in a southeast direction adjacent to the lower N ecosli River. 
This corridor crosses the lower mid-reach of the Necosli River near Mile Post 20 and runs almost 
due south across the Stuart River and through the Kee Creek valley (Figure 6. 7). 

Potential downstream impacts of placer activities within Areas 2 and 3 will likely be 

moderated by the buffering and settling capacity of the mid-reach lakes within these watersheds. 
There is no buffering or settling capacity within the Dog and Sowchea Creek watersheds of Area 1. 

Similarly, there is no natural buffering capacity within the Necosli/Stuart Placer Corridor (Area 4). 
. . 

Although most of the Stuart watershed is in a designated "No Staking Placer Reserve", 
there may be some pressure to re-assess this classification since it is the general mandate of the 

B.C. Ministry of Energy, Mines, and_ Petroleum Resources tq maximize the availability of potential 
placer areas. However, within the immediate future this potential pressure may be tempered by 

relatively low placer prospects within the watershed and by low gold prices. It will also be difficult 
to re~assess the classification of those areas which are deemed highly significant in terms of 
salmon production. 
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· 6.5 Ilydroelectric Generation 

There are presently no hydroelectric generation facilities within the Stuartlrakla HMA A 
review of the files within the Provincial Water Management Branch indicates that there are_no 
applications in progress or pending. Furthermore, B.C. Hydro indicated that there :is little. 

potential for large-scale hydro development within the watershed. SimilarJy, the sparsity of urban 
communities.and low population density suggest that pressure for small-scale hyd~o develop~ent 

will be minimal. 

/ 

6.6 Railroad Development 

The B.C. Rail line between Fort St~ James and Talda Landing was established during the 

late 1960s and into the early 1970s. This line runs north throug~ _the east side of Stuartll'akla 
Valley along the lake shorelines and the east bank of the Tachie and Middle rivers. The line was . 
semi-operational for a number of years before being shut down due to maintenance difficulties and 

internal management decisions within B.C. Rail. The right-of-way was extended from Takla 

Landing through the headwaters of Driftwood River into Dease Lake between 19(0 and 1976. This 

portion of the line has not been operational to date (Figure 6.8). 

The rail line crosses every east bank tributary to the Stuart, Trembleur and Takla systems. 

Construction of the rail line resulted in major impacts to the aquatic environment between 1967 

and 1973. Much of the work was conducted outside of the normal no-construction periods enforced 
by DFO. These impacts were related to stream crossing disturbances and localized areas of bank 
erosion along the alignment (Figure 6.9). Since construction these disturbances have stabilized 

and, in most cases, there has been a gradual natural rehabilitatio':l of the initial impacts to the 

stream environments. 

Increasing timber demands in the upper Stuart watershed and new mineral exploration 

and development in northern B.C. have led to the re-opening of the B.C. Rail line. The line is 

operational up to Lovell Cove on the upper end of Takla Lake (Figure 6.8). It is expected that the 

Driftwood River section of the alignment will be upgraded by 1993. Two bridges in this section 

require replacement. Major in-stream work will be required at Azukoltz Creek south of Bear Lake 
and on the Bird Creek fan. 

6. 7 Other Development Issues 

Other concerns in this HMA relate to human habitations and waste control. Recreational 
property and village development can have some localized impact that will require attention. 
Sewage and .waste disposal at Fort St. James is adjacent to the Stuart River is an example 
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Figure 6.9 

Figure 6.10 

British Columbia Railway near Middle River showing typical 
construction cut and associated bank erosion issues. Photo 
courtesy of B. MacDonald. 

Fort St. James sewage treatment lagoon on Necoslie River. Photo 
courtesy B. MacDonald. 
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PREFACE TO APPENDIX I 

The following information has been compiled from various data sources and is intended to 
compliment SSIS data files for the Stuart/Takla HMA Data sources are identified and any 
limitations to the interpretations are explained. 

Fish Production 

Escapement data has been presented by run for separate cycle years as well as over ten year 
periods that combine all four run cycles. Escapement data and estimated production capabilities 
have been taken from DFO files. Production constraints and enhancement potential are from DFO 
files in Prince George and discussion papers by headquarters staff (Schouwenburg, 1989). 

Channel Stability Assessment 

Based on 1984 aerial photography with a scale of 1:50,000, this is a very broad overview 
assessment of channel and terrain instability for individual tributaries in the Stuartll'akla HMA. 
At the onset of this work, it was intended that this initial effort would be followed up with a more 
thorough assessment, using a sequence of aerial photographs to assess relative rates of change and 
instability. It would also be advisabl~ to conduct subsequent assessments on selected tributaries 
in conjunction with a review of the detailed cutting plan. 

Resource Use Status (Preliminary) 

The primary focus of this study has been directed towards 'forestry, mining, and rail and road 
developments ·for each of the salmon producing streams and rivers within the HMA. 

Forestry information was derived from discussion with Ministry of Forests staff in Prince .George, 
Fort St. James and Vanderhoof, as well as staff from Industrial Forest Service Ltd. Landsat Photo 
Imagery was used to assess existing harvest status within specific watersheds. Other forestry data . 
sources included 1:50,000 forest cover maps and 1:250,000 road planning maps proVided by the 
Ministry of Forests. 

Mining information was derived from a review of mineriil claim and place~ lease maps, as well as 
from qiscussions with the Regional Mines Inspectors from the Smithers and Prince George offices 
of the Ministry of Mines, Petroleum and Resources. 

Information pertaining to linear developments was taken from Ministry of Forests planning maps. 
Northwoo_d Pulp and Paper Ltd. provided a general overview of the BCR line re-development plan. 

Major Resource Use Conflicts· 

In all cases the major resource use conflicts were related to logging plans. Other development 
issues were, for the most part, relatively minor. An initial assessment of potential resource use 
conflicts was made on the basis of terrain and channel instability, coupled with existing and 
potential fish production values. · 
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STREAM LISTING 

SOCKEYE SALMON 

EARLY STUART STOCK 

Ankwill Creek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Bates Creek ................. ~ .................................... : . . . 2 
Bivouac Creek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Blanchet Creek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Crow Creek ......................................................... · . 4 
Driftwood River . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Dust Creek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
Fifteen Mile Creek ...................... ·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
Fleming Creek ......... ; ............... · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 
Forfar Creek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
Forsythe Creek ...... · .............. · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 
French Creek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 
Frypan Creek .................................... ~ . . . . . . . . . . . . . . . . . . . . 13 
Gluskie Creek .................................. ~ . . . . . . . . . . . . . . . . . . . . 14 
Hooker Creek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
Hudson Bay Creek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 
Leo Creek ........... · ..................... -.. ·. . . . . . . . . . . . . . . . . . .. . . . . . 17 
MacDougall Creek ............. ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... ·. 18 
Mclaing Creek (Five Mile) . . . . . . . . . . . . . . . . . . . . . . . . . . .. -. . . . . . . . . . . . . . . . . . 19 
Narrows Creek .................................. · .... · ........... ·. . . . . . 20 
O'Ne-ell Creek (Kynock) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 
Paula Creek ................................................... ·. . . . . . 22 
Point Creek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 
Sakeniche River . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 
Sandpoint Creek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... · . . . . . . . . 25 
Shale Creek ... ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. · . . . . . . . . . . . . 26 
Sidney (Felix) Creek ................................ ·. . . . . . . . . . . . . . . . . . 26 
Twenty0 Five Mile Creek ................................ ·................ 27 
Van Decar (Rossette) Creek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28 

LATE STUART STOCK 

Kazchek Creek ................ ·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 
Kuzkwa River . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 
Middle River . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32 
Pinchi Creek . . . . . . . . . . . . . . . . . . . . . .... ; . . . . . . . . . . . . . . . .... ~ . . . . . . .. . . . 34 
Tachie River . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... ·. . . . . . . . 35 
Stuart River . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. : . . . . ....... , . . . . 36 
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Ankwill Creek • Takla Sy~tem 

Drainage Area: Total watershed area of 116 km2
• Drains into lower Talda Lake, immediately 

upstream of the Middle River outlet. 
Stream Description: Approximately 20 km long. Fish access to 6 km at upper canyon. Mo;;t 
spawning occurs in lower 2 km. 

Fish Production 
Sockeye: DFO estimate of spawning capacity is 28,-600 adults. Highest annual escapement 
has been 21,8~0 fish in 1973. 

Average escapement 
% of early run 

Average escapement 

·Cycle-Year Averages 
1951191 1952/88 

300 
1% 

100 
1% 

Ten Year Escapement Trends 

1953/89 
11,000 

7% 

1951to1960 1961to1970 1971to1980 
1,500 3,800 3,100 

1954/90 
600 
2% 

1981to1990 
3,600 

Production Constraints: Low Winter flows. . Stream has glacial characteristics. 
Enhancement Potential: Originally considered for a spawning_channel site by IPSFC,but 
-was subsequently rejected because of poor flow regime. 

Chinook: None in system. 

Chan:.iJ.el Stability Assessment (Preliminary) 
A 1 km fan at the m9uth of the stream shows some indication of instability; above this 
point the stream is entrenched. Lateral instability within the valley.bottom is common. 
Stream banks are very unstable. The valley walls and hillslopes are unstable throughout 
this drainage. · · · · 

Resource Use Status 
Forestry: There are four cut blocks on the south side of Ankwill Creek in the lower third of 
the watershed. The area was logged prior to 1982. A logging access road enters the lower 
watershed from the north. . The upper watershed is undisturbed. There are plans for a new 
forestry access road into the lower south side of the watershed. Preliminary cutting plans 
indicate that areas will be logged from 1~~2 to 1996 . 

Mining: Within ''No Staking Placer Reserve". Rainbow claim for gold and copper. No 
immediate exploration or development plans. 

Linear Developments:. Accessed by forestry road, one bridge crossing in lower.reach. A 
new branch line is planned into the southern side of"the lower watershed. 

Aboriginal Fisheries: None 

Major Resource Use Conflicts 
Planned logging and new road construction could have a significant impact on habitat 
quality in this system. Impact potential is high due to relatively high rates of channel and 
hillslope instability as well as high fish production values. 

Based on estimated spawner capacities, this system accounts for 1.5% of the total potential 
sockeye production in the Stuart HMA. 
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· Bates Creek .. Talda System 

Drainage Area: Total watershed area of 116 km.2
• Dr~s into upper Talda Lake, immediately 

downstream of Driftwood River. . 
Stream Description: Approximately 24· km long. Fish access to 8 km. Lower reach is 1.5% to 
2.5% gradient over 8 km. Creek is low gradient well above 8 kni. No barriers identified. 

Fish Production 
Sockeye: DFO estimate of spawning capacity not made as creek supports only small 
numbers of sockeye on an intermittent basis. · 

Ten Year Escapement Trends 
1951 to 1960 1961 to· 1970 1971 to 1980 

Average escapement N/R N/R ·100 

Production Constraints: Not identified on recor&s. 
Enhancement Potential: Not identified on records. 

Chinook: None in system. 

Channel Stability Assessment (Preliminary). 

1981 to 1990 
N/R 

The lower 6 km of the stream is laterally unstable and is botlnded by valley walls. The 
upper ends· of the tributaries are entrenched within the hillslopes. . · 

J , 

The lower 6 km also have unstable valley walls. The upper main channel is not affected by 
the unstable hillslopes, which are some distance away from the main channeL 

Resource Use Status 
Forestry: The forest cover map indicates that there is no loggiµg or forest cover 
disturbance throughout the entire watershed. Bates Creek has not been included in the 
preliminary cutting plans pre1>ared for the 1992 to 1996 period. 

I , 
Mining:· Within placer "No Staking Reserve". No mineral deposits or interests recorded. 

Linear Developments: Crossed by BC Rail line. Minor bridge repair and upgrading of 
approach planned in 1990. Major stream impacts are not anticipated. A new forest access 
road extending into the lower southern 'boundary of the Bates Creek watershed, is planned. 

Aboriginal Fisheries: Could be interceptions at the Bulkley House Reserve. 
r 

Maj9r Resource Use Conflicts . . 
No major resource use conflicts are anticipated in, the imme<Jiate future. Minimal future 
impact potential du,e to low fish production values. · 

l , ,,,, 

Bivouac Creek • Talda System 

Drainage· Area: Total watershed area of 51 km2
• Drains into lower Tak.la Lake on west side 

above Gluskie Creek. . . 
Stream Description: Approximately 18 km long. Fish acces~ to 3.2 km: Lower reach is 1.5% 
gradient over 2 km; gradient increases to 4% at 2 km above mouth.: Impassable falls 3.2 km from 
mouth. Log jam at 2 km is a possible barrier. 

Fish Production 
Sockeye: DFO estimate of spawning capacity is . 5, 700 adults. Spawning escapement 
exceeded estimated capacity in 1953 and 1957. . · 
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Cycle-Year Averages 
1951/91 1952188 1953/89 1954/90 

Average escapement 1,700 1,100 2,700 200 
% of early run 3% 1% . 2% <1% 

Ten Year Escapement Trends 
1951to1960 1961to1970 1971to1980 1981to1990 

Average escapement 1,900 200 1,000. 

Production Constraints: Winter freezing could be a problem. Thirty meter high 
impassable falls at 3.2 km. 
Enhancement Potential: Log jam removal at 2 km. 

Chinook: None in system. 

Channel Stability Assessment (Preliminary) 

1,200 

A large unstable fan extends for 1.5 km from the mouth; half has been logged. Bank 
erosion problems are evident. Above that point the channel is entrenched, restricting 
lateral channel movement. · 

The valley walls and hillslopes throughout the drainage are stable. 

Resource Use Status 
- Forestry: There are several cut blocks on the north and south sides of Bivouac Creek in 

the lower third of the watershed. The area was logged in 1979. A logging access road 
enters the lower watershed from the southeast. This system has been included in the 
preliminary cutting plans for the 1992 to 1996 period. There may be a need to replace the 
existing logging_ bridge in the lower system. 

Mining: Within "No Staking Placer Reserve". No mineral deposits or interests recorded. 

Linear Developments: Accessed by forestry roads through lower portion of watershed. 

Abori¢nal Fisheries: None 

Major Resource Use Conflicts 
Logging on the hillslopes of the upper watershed could be conducted with minimal 
disturbances to the creek, since there is a relatively high degree of stability in this area. 
However, habitat .degradation may result if there is activity in the lower reaches, where 
stream banks are unstable. There is also the potential fo:r:, localized erosion at the existing 
bridge site. 

Bivouac Creek accounts for approximately 0.3% of the total spckeye production capacity in 
the Stuart HMA. -

Blanchet Creek - Talda System 

Drainage Area: Total watershed area ·of 31 km2
• Drains east into the west side of Takla Lake 

above Takla Narrows. 
Strem:n D~scription: Approximately 11 km long. Fish access to 0.8 km upstream froµi mouth. 
Lower reach is 1 to 2% gradient over 0.5 km; gradient increases to 5% at 2 km above mouth. 

1 
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Fish Production· 
Sockeve: DFO estimate of spawning capacity "is 1,000 adults.' Maximum observed 
escapement was 900 fish in 1987. 

·Cycle-Year Averages 
1951/91 1952/88 1953/89 1954/90 . 

Average escapement 
% of early run 

<300 
<1% 

<100 
<1% 

Ten Year Escapement Trends 
1 

250 
<1% 

100 
<1% 

1951 to 1960 . 1961to197Q 1971to1980 1981 to 1990 
Average escapement <100 <100. <150 

Production Constraints: Impassable falls ai. 0.8 km. Poor spawning gravel quality. 
Enhancement Potential: Not identified on records. 

Chinook: None in system. 

Channel StabilitY Assessment (Preliminary) . 

250 

The lower 1.5 km is a fan somewhat confined by adjacent valley walls, reducing the 
potential of lateral movement. The remainder of the channel is entrenched in mountainous 
terrain. The valley walls and hillslopes are very unstable, w,ith numerous slides evident 
along the channel length. 

Resource Use Status 
Forestry: The forest cover map indicates no logging or forest cover disturbance. The south 
side of the creek shows signs of bark beetl~ kill. There are no access roads into the 
watershed. However~ Blanchet Creek is scheduled for logging from 1995 to 1996, which is 
a serious concern due to stability issues. 

Mining: Within "No Staking Placer Reserve". No mineral deposits or interests recorded. 

Linear Developments: No road access. None planned. 

Aboriginal Fisheries: None 

Major Resource Use Conflicts . 
No major resource use conflicts anticipated in the immediate future. Significance of 
potential impacts in the future is minor, due to low fish production and capability values. 

Crow Creek • Talda Syst':"m 
; 

Drahi.ag~ Area: Total watershed area of 23 km2
• Drains west intO northwest arm of Talda Lake, 

just southeast of Dust Creek. · . 
Stream Description: Approximately 15 km long. Accessible to s~awners throughout. 

Fish Production 
Sockeye: DFO estimate of spawning capacity is 3,SOO adults. Anniial escapement exceeded 
estimated capacity in 1957 ~d 1973. 

Average escapement 
% of early run 

1951/91 
300 

<1%· 

Cycle-Year Averages 
1952/88 

300 
<1% 
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Ten Year Escapement Trends 
1951 to 1960 1961 to 1970 1971 to 1980 1981to1990 

Average escapement 500 200 700 750 

Production Constraints: Low flows. 
Enhancement Potential: Superb spawning potential for sockeye. 

Chinook: None in system. 

Channel Stability Assessment (Preliminary) 
The lower 0.8 km is a steep and potentially unstable fan. Upstream of the fan, the stream 
is confined m mountainous terrain. 

The hillslopes and valley walls throughout the watershed are very uns~le. 

Resource Use Status 
Forestry:. The forest cover map indicates no logging or forest cover disturbance throughout 
the entire watershed. Crow Creek has not been identified in the preliminary cutting plans 
for the 1992 to 1997 period. 

Mining: Within "No Staking Placer Reserve". No mineral deposits or interests recorded. 

. Linear Developments: None 

Aboriginal Fisheries: None 

Major Resource Use Conflicts 
No immediate resource use conflicts. Future logging in the system could result in 
sigriificant erosion due to the relatively high degree of terrain instability in the watershed. 

Crow Creek accounts for approximately 0.3% of the total sockeye production potential in 
ihe Stuart HMA · · 

Driftwood River· • Talda System 

Drainage Area: Total watershed area of 800 km2
• Drains southeast into the north _end of Talda 

Lake. 
Stream Description: Approximately 100 km long. Fish access to 92 km, where 10 m vertical 
falls are a total barrier. Lower reach from mouth to 50 km is 0.5 to 2% gradient. Gradient 
increases to 2 to 5% at 63 km. Chutes and falls start at 62 km. 

Fish Production 
Sockeye: DFO estimate of spawning capacity is 345, 700 adults. Maximum spawner 
escapeme:q.t of 234,135 in 1989. 

Average escapement 
% of early run 

Average escapement 

Cycle-Year Averages 
1951/91 1952/88 1953/89 1954/90 

100 
<1% 

Ten· Year Escapement Trends 

73,600 
37% 

1951 to 1960 1961 to 1970 1971 to 1980 
8,100 3,700 4,100 

. : ~ppendix I· - 5 

1,700 
4% 

1981to1990 
4,500 



Production Constraints: Low flows and velocity barriers may impede fish. migration. Some 
siltation from Banana Lake tributary during flood periods. Significant over-winter 
inortaliey, due to poor spawning-to,.incubation flow ratios, is suspected. 
Enhancement Potential: Barrier removal. Was considered a good candidate for spawning 
channel by IPSFC; however, recent information indicates that winter flow volumes are 
inadequate for a production facility. ' 

Chinook: There have been incidental records in the Driftwood River. 

Channel Stability Assessment (Preliminary) 
The lower 40 km from the mouth and upstream to Pathway and Tetana Lakes is located in 
a broad lowland. 'f!le stream has a generally meandering channel pattern, with laterally 
stable reaches between Tuwatenindlay Rapids and Kastberg Creek. Throtighout the 
system, unstable hillslopes are set far enough away from the stream that they are not rui 
issue. Valley walls in the lower 40 km are also usually set far enough back from the 
stream channel that valiey wall failures will not enter the st~eam channel. In the upper 
Driftwood it is more likely that unstable valley walls could fail directly into the channel. 

Resource Use Status 
Forestry: There are several cut blocks in the lower end of the watershed. The area was 
logged from 1981to1982. Logging access roads run from Talda Lake to the headwaters. 
Preliminary cutting plans indicate that the watershed will be logged during 1992 to 1996 
period. Extensive clear cuts are planned from Porter Creek to the Kastberg Creek junction. 
New access is planned along the west bank of the Driftwood :River between TUwatenindlay 
Rapids and Bear Lake. 

Mining: Within "No Staking Placer Reserve". There are two general mineral claims in 
the mainstem Driftwood Valley. These are the Fire (Cu) and Carr (Cu, Mo) claims. There 
is also a general claim in the Kotsine Valley; this is the Driftwood Claim for Cu, Ag and 
Au. ' 

Linear Developments: (See Forestry Discussion). Upgrading of BCR line along the east 
side of the Driftwood River between Bates Creek and Bear' l;.ak.e is planned in Year 4 of the 
redevelopment. This will entail the replacement of the Banana·Creek bridge and minor 
restoration work along the entire alignment. ! 

Aboriginal Fisheries: None 

Major Resource Use Conflicts , 
Extensive road construction and logging plans in the next five years could result in 
substantial impacts to spawning habitats in the Driftwood Ilivei:. 

- I 

Hillslope logging in the upper system would likely result in significant impacts to the 
aquatic environment, due to the high degree of instability. Similar concerns have been 
identified for planned road construction activities in the upper system. Similarly, any 
logging activity near the active channel of the mainstem Driftwood River could result in 
significant erosion and sediinent production. Logging on the hillslopes of the lower system 
could be conducted with low potential for disturbances to the river, since most areas of· 
instability are set back from the watercourse. 

'fhere may be potential habitat degradation associated with the replacement of the Banana 
Creek rail bridge. 

With new rail access into the watershed it is likely that there will be new mineral 
exploration activity and possibly mine development. 

These concerns warrant further investigation and impact asi;essment prior to finalization of 
the cutting plans and the railroad work. 
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Habitat degradation in Driftwood River would have a major significance, as ~e system 
accounts for approximately 17 :5% of the total sockeye production potential in the Stuart 
HMA. 

II 

Dust Creek • Takla System 

Drainage Area: Total wateJ'Shed area of 250 km2• Drains southeast into the northwest arm of 
Talda _Lake. 
Stream Description: Approximl,ltely 40 km long. Fish access throughout. Lower reaches are 
very low gradient. 

Fish Production 
Sockeve: DFO estimate of spawning capacity is 17,000 adults. Spawning escapement 
approached estimated capacity~ 1953, 1973 and 1977. 

Cycle-Year Averages 
195ll91 1952/88 1953/89 1954/90 

Average escapement · 
% of early run 

Average escapement 

700 
1% 

850 
2% 

Ten Year Escapement Trends 

10,500 
7% 

1951 to 1960 1961 to 1970 1971 to 1980 
3,800 1,900 3,900 

1,300 
4% 

1981to1990 
3,400 

Production Constraints: Temperature problems noted for summer and winter periods. No 
conflict with kokanee populations. 
Enhancement Potential: Not identified on records. 

Chinook: None in system. 

Kokanee: Major population. 

Channel Stability Assessment (Preliminary) 
The lower 15 km (to about 4 km above Beaverdale Creek) is a laterally unstable 
meandering channel. Above that point the stream channel .is confined by hillslopes and 
valley walls. 

The mountainous area above Beaverdale Creek has extensive unstable valley walls, but 
hillslopes appear relatively stable. , 

Resource Use Status 
Forestry: The forest cover map indicates that the entire watershed is free of logging or 
forest cover disturbance. There is one old logging access road on the east side of the creek, 
but it's status is unknown. Preliminary cutting plans indicate the system will be logged in 
the 1989/90, however this did not occur and 1992 to 1997 plans do not include logging in 
this watershed. 

Mining: Within "No Staking Placer Reserve". There is one mineral claim (Cuuz) for copper 
in the watershed. 

Linear Developments: A new main haul line is planned across the mid-reach of the· 
watershed . 

. Aboriginal Fisheries: None 
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Major Reso~ Use Conflicts . 
There is moderate potential for streainbank erosion and sedimentation in this. system, .due 
to the laterally unstable meandering channel in the lower system and the high incidence of 
slope failures on the valley walls. Logging in the mountainous areas above Beaverdale 
Creek could result in major sediment production. Logging on the upper hillslopes would 
present less erosion potential. 

Erosion potential related to the new road crossing requires investigation. Dust Creek . 
accounts for approximately 1.5% of the total sockeye production potential in. the Stuart 
HMA. . 

Fifteen Mile Creek ~ Takla System 

Drainage Area: Total watershed area of 62 km2• Drains south~es~ into Talda Lake, above Talda 
Narrows. · · 
Stream Description: Approximately 20 km long. Fish access to 0.5 km above mouth. 
Impassable falls at 0.5 km upstream from mouth. 

Fish Production 
Sockeye: DFO estimate of spawning capacity is 400 adults. Escapement has exceeded 

" estimated capacity in 1953, 1957, 1961, 1973, 1977, 1981 and 1989., 
Cycle-Year Averages 

1951191 1952/88 1953/89 1954/9() 
Average escapement · 
% of ear~y run 

<100 
<1% 

<100 
<1% 

Ten Year Escapement Trends . 

650 
<1% 

1951 to 1960 1961 to 1970 1971: to 1980 ' 
Average escapement 200 ' 100 300 

Production Constraints: Limited access and spawning area.· 
Enhancement Potential: Not identified on records.· 

Chinook: None in system. 

<100 
<1% 

1981to1990 
300 

Channel Stability Assessment (Preliminary) . 
The mouth.of the stream is a short (100 m), probably unstable, fan. The remainder of the 
channel is confined by moderately unstable hillslopes and valley walls. Hillslopes and 
valley walls throughout the drainage are unstable. 

Resource Use Status . 
Forestry: The forest ·cover map indicates that the entire watershed is free of logging and 
forest cover disturbance. There are no signs of logging .access roads. Fifteen Mile Creek 
has not been identified in the preliminary cutting plans for the 1992 to 1997 period. 

Mining: Within "No Staking Placer ~serve". One unspecit;ied mineral claim in waters~ed. 

Linear Developments: Accessed by forestry road with one bridge crossing in the lower 
reach. No new forestry roads planned. Upgrading of the BCR line across Fifte~n Mile 
Creek is planned in Year 2 or 3 of the redevelopment. 

Aboriginal Fisheries: None 
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Major Resource Use Conflicts 
Resource use conflicts are not anticipated in the near future. 

Future logging in the watershed could lead to habitat degradation, due to the high erosion 
potential in the upper system. Increased lateral channel activity. could be anticipated on 
the fan if this area is logged or if large quantities of debris are introduced. 

Fifteen Mile Creek accounts for less than 0.3% of the total sockeye production capabilities 
in the Stuart HMA. 

511111 

Fleming Creek - Trembleur System 

Drainage Area: Total watershed area of 584 km.2• Drains east into the west end of Trembleur 
~& . 
Stream Description: Approximately 35 km long. Fish access to upper sections of creek. Lower 
reach is 0.5 to 2% gradient over 8 km. Extensive side channels .in system. Numerous log jams and 
beaver dams, which wash out at high water. Major flow contribution comes from Tildesley Creek. 

Fish Production 
Sockeye: DFO estimate of spawning capacity is 9,500 adults. Maximum annual 
escapement was 8,699 sockeye in 1989. 

Cycle-Year Averages 
1951191 1952/88 1953/89 1954/90 

Average escapement 
% 9f early run. 

Average escapement 

2,700 
5% 

<1,800 
<1% 

Ten Year Escapement Trends 

1,700 
1% 

1951 to 1960 1961 to 1970 1971 to 1980 
<100 <100 1,000 

550 
<1% 

1981to1990 
2,400 

Production Constraints: Production from Fleming Creek below the lake is severely limited 
by high spawning temperatures. Sustained production in this system appears to be 
dependant on capabilities associated with Tildesley Creek, which drains into Fleming 
Creek immediately below the Fleming Lake outlet. High turbidity (algae) and low oxygen 
limitations noted above lake. 
Enhancement Potential: Not identified on records. 

Chinook: None in system. 

Channel Stability Assessment (Preliminary) 
The lower 5 km between the mouth and Tildesley Creek is meandering and laterally 
unstable. Above Fleming Lake the stream is still meandering in pattern, but the. channel is 
relatively stable. 

Some sections .of the valley wall are unstable; however, there is relatively little potenti~l for 
slides entering the creek, due to the set back nature of the valley wall. 

Resource Use Status ·• 
Forestry: The upper watershed. above Fleming Lake has been heavily logged. This area is 
within the Babine PYSU. Access is from the Babine system. The lower system below 
Fleming Lake has not been logged. Preliminary cutting plans indicate that this system 
will not be logged during the 1992 to 1997 period. 
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Mining: Within "No Staking Placer Reserve". There are five mineral claims in the 
watershed, including one in Tildesley Creek. Mineral interests include Cr, Cu and Mo. 

Linear Developments: Accessed by forestry road, one bridge crossing in lower reach. No 
new roads are planned into the watershed. · 

Aboriginal Fisheries: None 

Major Resource Use Conflicts r 

No immediate resource use conflicts. Future logging in the system could result in moderate 
erosion 'problems if the vatley bottom and creek sides in the lower system are logged. 
Flemming Lake provides a buffer between activities in the upper and lower watershed 
Existing production capabilities can probably be maintairied by restricting logging to above 
the lake and protecting habitat quality in Tildesley Creek. · 

Fleming. Creek and its major tributary, Tildesly Creek, account for approximately O. 7% of · 
the ~tal sockeye production capacity in the Stuart HMA · 

... I I 

Forfar Creek.· Middle River System 

Drainage Area: Total watershed area of 42 km2• Drains northeast
1 
into upper Middle River, 

below Gluskie Creek. · 
Stream Description: Approximately 18 km long. Fish access to fa:lls at 3.2 k'q!. Lower reach is 
1 to 2% gradient over 2 km with extensive side channels. Gradient increases to 5% .at 2 km above 
mouth~ Cascade at 3.2 km and large falls at 4.8 km. ' 

Fish Production 
Sockeve: DFO estimate of spawning capacity is 18,300 adults. Escapement has exce~ded 
estimated capacity in 1971, 1973, 1985, 1987 and 1988. · 

Cycle-Year Averages 
1951/9i 1952/88 ·1953/89. 1954190 

Average escapement 
% of early run 

9,000 
18% 

4~800 

16% 

Ten Year Escapement Trends 

12,600 
9% 

1951 to 1960 1961 to 1970 1971· to 1980 
Average escapement 7,900 4,400 9,000 

Prod'Uction Constraints: None identified. 
Enhancement Potentill;l: Not identified on records. 

Chinook: None in system. 

Channel Stability Assessment (Preliminary) 

6,300 
18% 

.f 

1981to1990 
2,200 

The lower 3.5 km is an unstable fan in which several old channels are still present. 
I 

Upstream of the fan the channel is confined by hillslopes and valley walls. The valley 
walls and hillslopes throughout the drainage are highly unstable. . ' 

Resource Use Status 
Forestry: Some logging in the 1990/91 period. Preliminary cutting plans indicate that this 
creek will be logged in the 1992 to 1997 cutting period. 

Mining: Within "No Staking Placer Reserve". The Tsitsult.Mountain tin claim has 
interests in Sn, Mn, Va, Co, Zn and Ro. 
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Linear Developments: Accessed by forestry road, one bridge crossing in lower reach. 

Aboriginal Fisheries: None 

Major Resource Use Conflicts 
Logging activity may result in severe erosion and sedimentation problems if the presently 
unstable fan is disturbed. The potential for erosion in the ·upper watershed is also high, 
due to unstable nature. and setting of the valley walls and hillslopes. 

Forfar Creek accountS for approximately 1.4% of the total sockeye production capabilities in 
. the Stuart ~ · 

.Forsythe Creek • Talda System 

Drainage Area: Total watershed area of 94 km2• Drains east into upper Talda Lake, 
immediately upstream of Frypan Creek. · 

· Stream Description: Approximately 30 km long. Fish access throughout system. Low to 
moderate gradient stream. Canyon at 1.5 km upstream from mouth is passable to fish. Log jams 
were causing river to cut new channel in 197 4; these were blasted out. 

Fish Production 
Sockeye: DFO. estimate of spawning capacity is 9,500 adults. Estimated capacity was 
exceeded once in 197a. · 

Average escapement 
% of early run · 

Average escapement 

Cycle-Year Averages 
1951191 1952/88 

150 
<:1% 

<300 
<1% 

Ten Year Escapement Trends 

1953/89 
4,500 

3% 

1951to1960 1961 to 1970 1971to1980 
3,600 1,500 2,200 

1954/90 
200 

<1% 

1981 to 1990 
1,400 

Production Constraints: Some reference to stream temperatures and glacial nature of 
stream. Low incubation flows noted. 
Enhancement Potential: Incubation facility could augment production (DFO Files, Prince 

·George). 

Chinook: None in system. 

Channel Stability Assessment (Preliminary) 
The lower 9 km of the stream, including the fan, are bounded by valley walls, as is the fan 
at the mouth. Lateral channel stabilitY is :limited to the valley flat throughout the lower 
stream. The valley walls over the lower nine km are unstable although no recent (1987) 
failures are evident. In the upper river there are numerous hillslope and valley wall 
failures. 

Resource Use Status 
Forestry: Some logging occurred in this system during the 1989/93 period. Preliminary 

· cutting plans indicate that will be· some additional logging in this system during the 1992 
to 1996 cutting period. 

Mining: Within "No Staking Placer ~serve". No mineral deposits ~r interests recorded. 

Linear Developments: None planned. 



Aboriginal Fisheries: None 

Major Resource Use Conflicts 
No immediate resource use conflicts. Future logging in the system could result in moderate 
erosion problems if the valley bottom and creek sides are logged. 

. ' , 

Forsythe ·creek accounts'for approximately 0.7% of the total sockeye production capacity in 
the Stuart HMA. 

French Creek - Takla System 

Drainage .Area: Total watershed area of 66 km2• Drains west into the north end of Talda Lake 
downstream of Bates Creek. 
Stream Description: Approximately 20 km long. Fish access throughout system. Creek is 1 to 
2% gradient over 12 km. ·Partial barriers in .the form of log jams and debris. accumulate 
throughout system. · · 

Fish Production 
Sockeye: DFO estimate of spawni~g ~apacity is 1,000 adults.: 
estimated f;apacity once in 1973. 

Escapement exceeded 
' . . 

Average escapement 
% of early run 

1951/91 
<100 
<1% 

Cycle-Year Averages 
1952/88 

0 
0% 

Ten Year Escapement Trends 

1953/89·. 
800 
1% 

1951to1960 1961to1970 1971:to 1980 
Average escapement N/O 400 800 

Production Constraints: Some reference to frazil ice. 
Enhancement Potential: Not identified on records. 

Chinook: None in system. 

. 1954/90 

<100 
<1% 

1981 to 1990 
250 

Channel Stability Assessment (Preliminary) 
The 1 km fan at the mouth is laterally unstable, while the r~mainder of the stream. 
channel is entrenched within the valley walls and hillsides. The valley walls are extremely 
unstable from 1 to 9 km above the mouth; further upstream ·both hillsl.opes and valley 
walls are unstable. 

Resource Use Status , 
. Forestry: There are several cut blocks located on the southside of the tributary. This area 

was logged from 1977 to 1980. No further logging is planedlor the 1992,to 1997 period. 

Mining: Within ''No Staking Placer Reserve". No mineral deposits or interests.recorded. 

Linear Developments: A new forest access road from Cheztaina Lake will be built through 
the lower watershed in the next two to three ye.ars.. The BCR line will be upgraded in this 
area during the ~ird year of the redevelopment plan. · 

Aboriginal Fisheries: None 
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Major Resource Use Conflicts _ 
There may be some localized problems related to the construction of the new road and the 
French Creek crossing. However, major resource use conflicts .are not anticipated .in the 
next three to four years as there are no current logging plans. Work on the BCR line is not 
expected to have any impact on the French Creek crossing. 

French Creek accounts for appro:Ximately 0.1 % of the total production capabilities in the 
Stuart HMA. . 

Frypan Creek • Talda System 

Drainage Area: Total watershed area of 122 km2• Drains east into upper Takla Lake, 
· immediately downstream of Forsythe Cree~. · 

Stream Description: Approximately 24 km long. Fish access throughout system. Creek is 1.5 tO 
2.5% gradient over 7 km with steep section at 20 km above mouth. Broad flood plain indicates 
extreme seasonal fluctuations in channel width. 

Fish Production 
Sockeye: DFO estimate of spawning capacity. is 19,000 adults. A maximum escapement of 
10,900 occurred in 1961 . 

Cycle-Year Averages 
1951191 1952/88 1953/89 1954/90 

Average escapement 200 100 4,300 400 
% of early run <1% <1% 3% 2% 

Ten Year Escapement Trends 
1951to1960 1961to1970 1971to1980 1981to1990 

Average escapement 900 1,500 1,200 1,400 

Producti~n Constraints: Some reference to possible ice problems. Glacial waters. 
Enhancement Potential: Not identified on records. 

' 

Chinook: None in system. 

Channel Stability Assessment (Preliminary) 
A 1.5 km unstable fan is located at the mouth of this stream. The remainder of the stream 
channel is entrenched within valley walls and hillslopes, although some lateral instability 
is evident. Immediately upstream of the fan are numerous valley wall failures~ In the 
upper, more mountainous reaches, the hillslopes and valley walls are also unstable. · 

Resource Use Status 
Forestry: The forest cover map indicates that the.entire watershed is free of logging and 
forest cover disturbance. There are no s~gns of logging access roads. · Preliminary cutting 
plans indicate that the watershed was to be logged in 1991192. However, logging did not 
occur during this period and none is pl~ed for the 1992 to 1997 period. 

Mining: Within "No Staking Placer Reserve". No mineral deposits or interests recorded. 

Linear Developments: Accessed by forestry road; one bridge crossing in lower reach. A 
new forestry road between Ankwill and Dust creeks crossing Frypan Creek approximately 6 
km above the mouth is planned. . . . 

Aboriginal Fisheries: None 
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Major Resource Use Conflicts · · 
· 

1 
Planned logging: and road construction activities have the potential for major impacts to·the 

· · aquatic en~ronment, due to the general instability of the watershed. 
r 

Frypan Creek accounts for approximately 1 % of the total sockeye production capabilities in 
the Stuart HMA. · · 

• 

Gluskie Creek ... Talda Syst¢m 

Drainage Area: Total watershed area of 55 km2
• Drains northeast into lower Tak.la Lake, 

upstream of Forfar Creek. . 
Stream Description: Approximately 19 km long. Fish access to 3 km above mouth. Lower 
reach is 1to2% gradient over 0.8 km, increasing to 11% at t5 km above mouth. Side channels 
are found throughout the lower 1 km. Several chutes and a series of rapids in the upper reach 
may be impeding upstream migration some years. 

Fish Production , 
Sockeve: DFO estimate of spawning capacity is 18,000 adults. Escapement has exceeded 
estimated capacity in 1957, 1973 and 1987. 

Cycle-Year Averages 
1951191 1952/88 . 11953/89 1954/90 

Average escapement 
. % of early run 

7,500 
14% 

3,800 
14% 

Ten Year Escapement Trends 

11,200 
8% 

. 1951 to 1960 1961 to 1970 197~ to 1980 
Average escapement 6,200 2,400 7,100 

4,300 
11% 

1981to1990 
10,200 

Production· Constraints: Availability of spawning gravels as: it is suspected that spawning 
has been at saturation in recent years. , 
Enhancement Potential: Identified as a possible spawning channel site by DFO in 
November, 1988. 

Chinook: None in system. 

Chamiel Stability Assessment (Preliminary) 
The lower 1 km of the channel is an unstable fan; lateral stability above the fan is 
somewhat confined by the valley walls. The upper channel is entrenched by valley walls 
and hillslopes. The valley walls within the mid-reach of the system between 1 and 4 km 

-upstream of the mouth are unstable. Further upstream the hillslopes are also unstable, 
but in many locations they are set back from the stream channel. 

Resource Use Status 
Forestry: There are two cut blocks in the lower third of the watershed, on the north side of 
the valley. The uppermost cutblock borders the creek channel. The area was logged in 
197.1. The logging access roads are limited to the cut block' areas on the north side of the 
valley and across the. mouth of the creek. The upper watershed is located in the Babine 
PSYU; there have been no disturbances in this portion of the watershed. Preliminary 
cutting plans indicate that the lower system will be logged during the 1989/90 period. 
Logging was deferred because this stream was included as part of the effects of logging 
study. 

Mininli: Within "No Staking Placer Reserve". ~o mineral ~eposits or interests recorded. 
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Linear Developments: Accessed by forestry road along lower north side of valley; one 
bridge crossing in lower fan. No new road construction-plans have been identified. 

Aboriginal Fisheries: None-

Major Resource Use Conflicts 
Logging on the hillslopes of the upper watershed could b~ conducted with minimal 
disturbances to the creek as unstable areas are well back from the channel. Logging in the 
lower elevations of the mid-reach and on the lower fan would likely have a major impact on 
fish habitat, due to a relatively high degree of instability in this ~ea. 

' . 
Gluskie Creek-accounts for approximately 1.2% of the total sockeye production capacity in 
the Stuart HMA 

Hooker Creek • Talda System 

Drainage Area: Total watershed area of 13 km2• Drains west into northwest arm of Takla Lake, 
immediately downstream of Crow Creek. 
Stream Description: Approximately 14 km long. Fish access to 0.2 km. Steep gradient creek 
with several small falls created by deadfalls; 1.5 m high falls in lower reach. 

Fish Production 
Sockeye: DFO estimate of spawning capacity is 400 adults. Escapement reached capacity 
levels in 1985, 1987, 1988 and 1989. 

Average escapement 
% of early run 

Cycle-Year Averages 
1951191 . 1952/88 

200 
0% 

250 
0% 

Ten Year Escapem~nt Trends 

'1953/89" 
450 

<1% 

1951 to 1960 1961 to 1970 1971 to 1980 ' 
Average escapement N/R N/R <100 

Production Constraints: Limited spawning gravels. 
Enhancement Potential:· Not identified on- records. 

Chinook: None in system. 

Channel Stability Assessment (Preliminary) 

1954/90 
100 
0% 

1981to1990 
500 

There is a short 200 m fan which is very unstable laterally. The upper ch'annel is 
entrenched and stable. This drainage·has very unstable hillslopes and valley walls. 

Resource Use Status 
Forestry: The forest cover map inc;licates that the entire watershed is free of logging and 
forest cover disturbance. There are no signs of logging access roads. Preliminary cutting 
plans indicate no logging activity is planned in the 1992 to 1997 period. 

Mining: .Within "No Staking Placer Reserve". No mineral deposits or interests recorded. 

Li.Ilear Developments: None planned. 

Aboriginal Fisheries: None 
I I 

l • -~ 
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Major Resource Use Conflicts . 
No major resource use conflicts are anticipated in the next four years. A high degree of 
instability in the watershed suggests that future logging activities could have a serious 
impact on fish habitat. 

Hudson Bay Creek - Talda System 

Drainage Area: Total watershed area of 119 kni2• Drains southwest into Takla Lake, above 
McLaing Creek. 
Stream Description: Approximately 16 km long. Fish access to 8.4 km. Lower 5 km is 2.5 to 
3% gradient. A 30 m high chute at 8.4 km is impassable to all fish. 

Fish Production 
Sockeye: DFO estimate of spawning capacicy is 200 adults. 
estimated capacity in 1961 and 1977. 

Escapement exceeded 

· Cycle-Year Averages 

Average escapement 
% of early run 

1951/91 1952/88 
<10 
<1% 

<10 
<1% 

Ten Year Escapement Trends 

l953/89 
. 250 
<1% 

1951 to 1960 1961 to 1970 197{to 1980 
Average escapement <10 <100 <100 

Production Constraints: Low flows often limit access to spawners. 
Enhancement Potential: Not identified on records. · 

Chinook: None in system. 

Channel Stabilicy Assessment (Preliminary) . 

1954190 
0 

0% 

1981to1990 
<100 

The channel is bounded within valley walls and lateral movement is restricted. The valley 
walls are unstable throughout the mainstem length. The hillslopes are unstable, and 
material from th(hillslopes could enter .the stream thro-µgh the mountainous tributaries. 

Resource Use Status , . 
Forestry: There are cut blocks throughout the watershed on both sides of the creek, 
extending from the mid-reaches, along the northern boundary of the watershed, into the 
headwaters. .The area was logged between 1973 and -1982. There is logging road access 
across the mouth of the creek and across the mid-reach, extending up the north side of the 
valley into the headwaters.· Preliminary cutting plans indicate the watershed will be 
logged further during the 1992 to 1996 cutting period. 

Mining: Within "No Staking Placer Reserve". No mineral deposits or interests recorded. 

Lui.ear Developments: Accessed by forestry road, one bridge crossing in lower reach. BCR 
line work in Year 4 of the redevelopment. 

\ . 
Aboriginal Fisheries: Potential for interceptions from Takl~ Landing Village. 

. Major Resource Use Conflicts 
Preliminary plans indicate that the watershed will be logged during the 1991/92 period. 
Although the mainstem creek is relatively stable, there is a, moderately higl:i potential for 
sediment input to the upper tributary systems that may in .tum affect habitat quality in 
the lower system. The lower fan is not well developed and is more stable than other fans 
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in the area. Habitat degradation in 
1
Hudson's Bay Creek could reduce the estimated 

sockeye ·production capabilities for the creek .. 

The existing estimate is for 200 fish, representing less than 0.1% of the total sockeye 
capabilities within the Stuart HMA. · 

Leo Creek • Takla System 

Drainage Area: Total watershed area of 96 km2• Drains southeast into east side of lower Takla 
Lake. 
Stream Description: Approximately 18 km long. Fish access throughout system. Lower reach is 
1to2% gradient over 2;8 km, increasing to 3 to 4% in canyon area above 3 km. 

Fish Productfon 
Sockeve: DFO estimate of spawning capacity is 4,800 adults. Maximum escapement.of 
10,620 adults occurred in 1957. 

Cycle-Year Averages 
1951191 1952188 1953/89 1954190 

Average escapement 
% of early run 

Average escapement 

400 
1% 

100 
<1% 

Ten Year Escapement Trends 

2,400 
2% 

1951 to 1960 1961 to 1970 1971 to 1980 
1, 700 200 400 

<100 
'<1%' 

1981 to 1990 
<100 

I, 

Production Constraints: Heavy beaver activity has prevented sockeye from entering the 
system sjnce 1986. 
Enhancement Potential: Beaver dam removal recommended. 

Chinook: None in system. 

Channel Stability Assessment (Preliminary) 
The lower four km of the stream forms.a low gradient and relatively stable fan. The upper 
stream is confined by valley walls and hillslopes. Numerous failures are evident on valley 
walls and hillslopes throughout the headwaters of this stream. . · 

·, Resource Use Status 
Forestry: There are two cut blocks in the lower watershed and four in the middle and 
upper watershed. This area was logged from 1973 to 1978. A logging access road ruris 
along the south side of the creek from Takla Lake. Logging occurred during the 1989/90 
period, but no logging is planned for the 1992 to 1997 period. 

Mining: Within "No Staking Placer Reserve". One mineral claim for Cr. 

Linear Developments: Accessed by forestry road; one bridge crossing in lower reach. 
Upgrading of BCR line Year three of the redevelopment. 

Aboriginal Fisheries: None 

Major Resource Use Conflicts 
There is active logging in the Leo Creek drainage at the present time, and it is expected 
tliat the area will be active through to 1991. Existing production potential in Leo Creek is 
severely limited by beaver dams in the lower system. Fish access may be further restricted 
if large quantities of log debris are introduced into the system. Site specific assessment of 
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the numerous slope failures in the upper system should be conducted in conjunction with 
cut block planning over the next three years in order to minimize sediment production. 

Habitat degradation in the system could have a relatively sigirlficant impact on production 
potential. that is currently limited by stream access. It is estimated that the system could 
produce approximately 4,800 sockeye if beaver dams were cleared and access maintained. 

MacDougall Creek • Takla System 

Drainage Area: Total watershed area of 79 km2• Drains northeast 'into the northwest arm of 
Tak.la Creek opposite Point Creek. 
Stream Description: Approximately 20 km long. 'Fish access to 0.3 km, due to beaver dams. 
Lower reach is 0.5 to 2% gradient over 1.2 km. Extreme flats in lower reach near mouth. 

Fish Production : 
Sockeye: DFO estimate of spawning capacity is 1,000 adults.'. Escapement exceeded 

· . estimated capacity in 1953 and 1957. 
Cycle-Year Averages 

1951191 1952/88 l.953/89 1954/90 
Average escapement 0 <50 800 <50 
% of early run 0% 0% 1% 0% 

Ten Year Escapement Trends 
1951 to 1960 1961 to 1970 1971 to 1980 1981 to 1990 

Average escapement 400 <50 ' <100 <50 
I ; 

I>roduction Constraints: Beaver dams and flats at mouth combined with low flows limit 
l 

access in some years. 
Enhancement Potential: Not identified on records. 

Chinook: None in system. 

Channel Stability Assessment (~liminary) 
The lower five km is a low gradient· channel that appears to be laterally stable. The 
stream is a low energy system: Hillslopes and valley walls are unstable throughout the 
watershed. 

Resource Use Status 
Forestry: There is one cut block located to the south of MacDougall Creek ilf an unnamed 
tributary. Logging occurred during the 1989/90 period ·and additional logging is planned 
for the 1995 to 1996 period. · 

Mining: Within ''No Staking Placer Reserve". One mineral :claim for copper is referred to 
as the Adda Property. · 

Linear Developments: Accessed by forestry road; one bridge crossing in lower reach. A 
new acce~s road is planned through the mid-reaches of the ~ystem as part of the 
Ankwill/Dust Creek extension. 

Aboriginal Fisheries: None 

Major Resource Use ·conflicts 
Logging is planned for the 1989/90 period and a main haul pne road will be constructed 
through the middle of the watershed. Logging activity withi~ the lower 5 km cou,ld be 
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conducted with minimal disturbance to the creek if the banks are pr,otected. Lateral 
channel stability is relatively high in ·this area. Road construction and logging in the upper 
system has the potential to introduce large amounts of sediment. Site specific planning 
and assessment will be required to preserve existing production potential within the 
system. This potential is estimated at approximately O.l.% of the total capacity for the 
StuartHMA 

Mclaing Creek (Five Mile) • Talda System 

Drainage Area: Total watershed area of 89 km2• ])rains southwest into lower Takla Lake, below 
Hudson's -Bay Creek. 
Stream Description: Approximately 15 km long. Fish access to 10 m high impassable fails at 
2.4 km. Lower reach is 1 to 3% gradient over 1 km. · 

Fish Production _ 
Sockeye: DFO estimate of spawning capacity is 200 adults. Escapement exceeded 
estimated capacity in 1953, 1957, 1961, 1969, 1973, ,1974, 1977, 1981, 1985 and 1989. 
Maximum escapement was re~orded in 1957 with 3,821 sockeye. 

Cycle-Year Averages 
1951/91 1952/88 1953/89 1954/90 

Average escapement 
% of early run 

<100 
1% 

<100 
1% 

1,300 
1% 

Production Constraints: Some reference to low flow conditions during spawning. 
Enhancement Potential: Not identified on records. 

Chinook: None in system. 

Channel Stability Assessment (Preliminary) 
Incomplete. 

Resouree Use Status 

100 
·1% 

Forestry: The forest cover map indicates that the entir~ watershed is free of logging and 
forest cover disturbance. There is one old logging access road located on the north side of 
the watershed, but its conditiori. is unknown. Logging plans for the 1992 to 1996 call for 
logging.. · 

Mining: Within "No Staking Placer Reserve". No mineral deposits or interests recorded. 

Linear Developments: Accessed by for~stry road; one bridge crossing in· lower reach. BCR 
line upgrading expected in Year 3 of the redevelopment. 

Aboriginal Fisheries: None 

Major Resource Use Conflicts 
Resource development in this watershed is not anticipated in the near future. An 
investigation of channel stability should be conducted in order to assist in protecting 
stream habitat once logging plans ar~ proposed. · · 
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Narrows Creek·-Talda System 

Drainage Area: . Total watershed area of 60 km2• Drains southwest' into lower Talda Lake at 
Tak.la Narrows. · 
Stream Description: Appro:Ximately 20 km long. Fish access to falls at 3 km. Lower reach is 1 
to 3% gradient over 3.5 km. Falls at 2.5 km and cascades at 2.8 and 6 km. 

Fish Production 
Sockeye: DFO estimate of spawning capacity is 20,000 adults. Maximum escapement was 
recorded in 1953 with 20,600 sockeye.' · 

Average escapement 
% of early run 

1951191 
2,200 

4% 

Cycle., Year Averages 
1952/88 

1,100 
3% 

Ten Year Escapem~nt Trends 

' 1953/89 
7,700 

5%. 

1951 to 1960 1961 to 1970 1971 to 1980-
Average escapement 4,500 1,800 : 1,700 

Production Constraints: Not identified on records. , 

1954/90 
1,400 

3% 

' 1981 to 1990 
' 4,200 

Enhancement Pot'ential: Preliminary pians for a spawning channel facility. 

Chinook: None in system. 

Channel Stability Assessment (Preliminary) 
The number of relic channels present indicates that the 0.5 km fan at the stream mouth is 
very unstable. The remainder of the stream is entrenched b~ valley walls and hillslopes, 
which are unstable throughout the entire drainage. 

Resource Use Status 
Forestry: The forest cover map indicates that the entire watershed is free of logging and 
forest cover disturbance. There are no signs of logging access roads. Preliminary logging 
plans indicate that the system will not be logged in the 1992 to 1996 period. 

Mining:. Within ''No Staking Placer Reserve". There are six claims for chromium in the 
watershed. No immediate development plans have been identified.· 

'-

Linear Developments: Accessed by forestry road; one bridge crossiQ.g in lower reach. BCR 
line upgrading in Year 3 of the redevelopment. 

Aboriginal Fisheries: None 

Major Resource Use Conflicts 
No resource development activities are anticipated in the n~ar future. Any logging would 
presumably take place after 1993. The relatively high degree of instability throughout the 
watershed indicates the potential for substantial impacts if the ar.ea is heavily logged. · 
Further channel stability assessment work should be conducted at this time. · 

This system .has an estimated production potential of appro:idmately 20,000 sockeye or 1.5% 
of the total production potential for the Stuart HMA. 
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O'Ne-eil Creek (Kynock) .. Middle River System 

Drainage Are~ Drains northeast int<> Middle River, upstream of Van Decar Creek. 
Stream Description: Approximately 15 km long. Fi~h access from 5 to 6 km. Lower reach 0.5 
to 2% gradient over 1.6 km. Gradient increases to 7 to 8% by 3 km. Many side channels at high 
flows. Impassable falls at 3.6 km. · 

Fish Production . 
Sockeye: DFO estimate of spaWningcapacity is 47,600 adults. Maximum escapement of 
53,500 sockeye occurred in 1988. · 

Cycle-Year· Averages 
1951/91 '1952/88 1953/89 1954/90 

Average escapement 
% of early run 

15,80Q 
34% 

11,800 
42%• 

Ten Year Escapement Trends 

14,300 
9% 

1951to1960 1961to1970 1971 to 1980 
Average escapement 1,600 5,600 5,200 

Production Constraints: Possibly incubation flows. 
, Enhancement Potential:' Not identified on records. 

Chinook: None in system.· 

Channel Stability Assessment (Preliminary) 

9,100 
26% 

1981to1990 
500 

The lower 1.9 km is a very unstable fan, with several relic channels present. A lo~ng 
road has been constructed across the upstream end of this fan, limiting the lateral 
movements of the channel. The upper channel is bounded by the adjacent hillslopes and 
valley walls. Hillslopes and valley walls are quite unstable. 

Resource Use Status 
Forestry: The forest cover map indicates that the entire watershed is free of logging and 
forest cover disturbance. The logging access road crosses the creek in the lower watershed 
and runs into a large cut block in Van Decar Creek drainage (see Van Decar for more 
details). Preliminary logging plans indicate that this creek will not be logged in 1992 to 
1997 period. 

Mining: Within ''No Staking Placer Reserve". Genesis claim for jade interests. 

Linear Developments: Accessed by forestry road; one bridge crossing in lower reach. 
. . . 

Aboriginal Fisheries: None 
I 

Major Resource Use Conflicts . 
Resource use conflicts are not anticipated in the near future. This system has not been 
included in the preliminary 1988/93 logging plans. The high degree of lateral instability in 
the lower fan and hillslope instability in the upper watershed indicate that there could be 
serious sediment production problems in the system if future logging activities are not well 
planned. · 

Kynock Creek has an estimated production capacity of approximately 47,000 sockeye or 
3.6% of the total production capacity within the Stuart HMA. 



Paula Creek - Treml:>leur. System 

Drainage Area: Total watershed area of 50 km2• Drains southeast into Treinbleur Lake at west 
end 
Stream Description: Approximately 19 km long. Fish access may .be restricted to about 2.5 km 
due to beaver dams. Gradient is less than 1 % for 11 km from the mouth and rapidly increasing to 
8%. . 
Fish Production . 

Sockeye: DFO estimates a spawning capacity of 13,300 adults. A maximum escapement of 
8,300 sockeye was recorded in 1988. 

Cycle-Year Averages 
1951/91 1952/88 ~953/89 1954/90 

Average escapement 
% of early run 

1,700 
3% 

1,800 
1% 

Ten Year Escapement Trends 

2,800 
'1% 

1951 to 1960 1961 to 1970 1971 :to 1980 
• I 

Average escapement 1,000 300 

Enhancement Potential: Beaver dam removal. 
Production Constraints: None identified; 

Chinook: None in system. 

Channel Stability Assessment (Preliminary) . , 

1,400. 

950 
2% 

1981to1990 
3,400 

The lower stream course is a four km long fan, which appears to be highly unstable. The 
remainder of the stream channel is confined within v~lley w~lls and hillslopes. Hillslopes 
and valley walls are unstable throughout the drainage system. 

Resource Use Status 
Forestry: · The forest cover map indicates that the entire watershed is free of logging and 
forest cover disturbance. There are no signs of logging access toads. Preliminary cutting 
plans indicate that no logging will occur in the 1992 to 1997 period. 

Mining: Within ''No Staking Placer Reserve". No mineral deposits or interests recorded. 

Linear Developments: Accessed by forestry road; one bridge. crossing in lower reach. 

Aboriginal Fisheries: None 

Major Resource Use Conflicts , 
Resource use conflicts are not anticipated in the near future. This system has not been 
iiicluded in the preliminary 1988/93 logging plans. The high degree of lateral instability in 
the lower fan as well as hillslope instability in the upper watershed indicate the potential 
for serious sediment production problems if future logging activities are not well planned. 

Paula Creek has an estimated productjon capa'city of approximately 13,300 sockeye, or 
1.0% of the total production capacity within the Stuart HMA. 

. i 

Point Creek - Takla System 

Drainage Area: Total watershed area of 31 km2• Drains west into northwest arm ofTakla Lake, 
\ ; 

.opposite MacDougall River. 
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Stream Description: Approximately 10 km long.· Fish access to 25 m high falls at 1.2 km from 
mouth. Lower reach is 2 to 5% gradient over 0.3 km. Gradient increases to 5 to 10% above. 
Several 1 to 2 Iii log jam falls in canyon areas create partial barriers. · 
Fish Production 

· Sockeye: DFO estimate of spawning capacity is 1,900 adults. Escapement exceeded 
estimated capacity in 1973, 1974, 1975, 1979, and 1985. 

Cycle-Year Averages 
1951191 1952/88 1953/89 1954/90 

~verage escapement 
% of early run 

Average escapement 

1,700 
1% 

200 
0% 

Ten Year Escapement Trends 

1,300 
1% 

1951 to 1960 . 1961 to 1970 1971 to 1980 
300 500 1,500 

Production Constraints: Extensive debris accumulations noted. 
Enhancement Potential: Not identified on, records. 

Chinook: None in system. 
\ 

Channel Stability Assessment (Preliminary)· 

600 
·<1% 

i981to1990 
1,000 

A steep, 200 m fan, present at the stream mouth, appears to be highly unstable. Hillslopes 
and valley walls are unstable throughout the watershed. 

Resource Use Status 
Forestry: The forest cover map indicates that the entil-e watershed is free of logging and 
forest cover disturbance. There are no signs of logging access roads. Preliminary cut plans 
indicate the area will not be lo~ed prior in the .1992 to 1997 period. 

Mining: Within "No Staking Placer Res.erve". No mineral deposits or interests recorded. 

Linear Developments: Accessed by forestrY road; on,e bridge crossing in. lower reach. 

Aboriginal Fisheries: None 

Major Resource Use Conflicts 
Resource use conflicts are not anticipated in the near future. This.system has not been 
included in the preliminary 1988/93 logging plans at this time. The high degree of lateral 
instability in the lower fan and hillslope instabilitY in the upper watershed indicate the 
potential for serious sediment production problems if future logging actiVities are not well 
planned. -

Point Creek has an estimated production capacity of approximately 1,900 sockeye or 0.1% 
of the total production capacity within the Stuart HMA. 

Sakeniche River - Takla System 

Drainage Area: Total watershed area of 1021 km2 •. Drains northeast into Takla Lake at Talda 
Narrows.· · , 
Stream Description: Approximately 12 km long. Fish access ~o. 5 meter high falls at.S.8 km 
from mouth. Lower reach is 0 to 0.5% gradient over 1.6 km. · 

'~ ,•. 



Fish Production ( , 
Sockeve: DFO estimate of.spawnin~ capacity is 7,000 ~dults. Maximum escapement of 
7,400 sockeye occurred in 1961. · 

Cycle-Year Averages · 
1951/91 1952/88 . ~953/89 1954190 

Average escapement 
% of early run 

300 
1% 

<100 
0% 

Ten Year Escapement Trends 

' 2,900 
2% 

350 
1% 

1951 to 1960 1961 to 1970 1971 to 1980 1981to19~0 

Average escapement 1,.000 800 500 

Production Constraints: Some reference to stream temperatu:res. 
Enhancement Potential: Not identified on· records. 

Chinook: None observed since 1958. 

Channel Stability Assessment (Preliminary). 

900 

The lower one kilometer is a fan, which has the potential to be unstable as evidenced by 
the presence of several relic channels. Upstream of the fan the channel is bounded by 
valley walls and lateral movement is restricted. Upstream of Natowite Lake th~ streams 
meander through stable lQw lands. A laterally unstable fan is present at the mout~ of 
Gloyazicut Creek. · · 

Unstable valley walls are present throughout the drainage. 

Resource Use Status 
Forestry: There are extensive cut blocks in planning cell 2100 to the south of the creek. 
Two other cut blocks are located in planning cell 2151 on th~ north side of the creek. 
There are extensive logging access roads to the ·cut blocks on: the south and.north side~ of 
the river. One road crosses the creek near the mouth. Preliminary cut plans indicate the 
system was logged during the 1989/90 period and will be again during the 1992 to 1996 
period. 

Mining: Port of watershed is within "No Staking Placer Reserve", while Tochcha Lake 
basin is in designated placer area. There are nine.claims in th~ watershed with the prime 
interest in copper. One claim also shows a molybdenum deposit. 

Linear Developments: Accessed by several forestry roads in the upper and lower 
watershed. One bridge crossing in the lower system below N atowite Lake. 

- • I -

Aboriginal Fisheries: None 
·' 
' Major Resource Use Conflicts ; 

Logging activity is slated for the 1989/90 period. It is unlikely that sockeye production 
capabilities in the lower system would be affected by logging acti~ty in the upper system, 
due. to the buffering capacity of N atowite Lake. However, extensive logging in the lower 
system could destabilize the fan. A further assessment of potential instability on the fan 
should be conducted in conjunction with a review of site spe~ific cuttfog plans for the lower 
system. · 

The Sakeniche drainage accounts for approximately 0.5% of: the total sockeye production 
capabilities for the Stuart HMA. ' 
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Sandpoint Creek • Talda Sy~tem 

Drainage Area: Total watershed area of 80 km2• Drains southwest into lower Talda Lake, 
downstream from Takla Narrows. 

· Stream Description: 'Approximately 20 km long. Fish access to impassable falls at 4 km from 
mouth. Lower reach is less than 1% gradient over 1.6 km, increasing tO 4% above .1.6 km and to 5 
to 6% by4km. 

( . 
Fish Production 

Sockeye: DFO estimate of spawning capacityis 19,000 adults. Escapement exceeded 
estimated capacity in 1957 with 20,900 fish. 

Cycle-Year Averages 
1951191 1952/88 1953/89 1954/90 

Average escapement 
%. of early run 

Average escapement 

1,500 
0.8% 

~,200 

2.3% 

Ten Year Escapement Trends 

3,600 
0.5% 

1951 to 1960 . 1961 to 1970 1971 to 1980 
4,100 900. 1,200 

550 
3.4% 

1981to1990 
1,500 

Production Constraints: Some reference to stream temperatures and low spawning flows. 
Enhancement Potential: Preliminary plans for a spawning channel. 

Chinook: None in system. 

Channel Stability Assessment (Preliminary) 
Extensive fan development (5 km long) which appears unstable. The upper stream, above 
the fan, is entrenched and stable. Hillslopes and valley walls are unstable throughout the 
drainage. 

Resouree Use Statu8 
Forestry: The forest cover map indicates that the entire watershed is free of logging and 
forest cover disturbance. There is one logging access road located just above the BCR 
bridge (5155 file) that is not shown on the forest cover map. No logging plans for the 1992 
to 1997 period. 

Mining: Within "No Staking Placer Reserve". No mineral deposits or interests recorded. 

Linear Developments: Accessed by forestry road; one bridge crossing in lower reach. BCR 
line upgrading planned for Year 3 of the redevelopment. 

Aboriginal Fisheries: None 

Major Resource t;Jse Conflicts 
Major resource use conflicts are not ariticipated in the near future. A more detailed 
assessment of terrain and channel stability should be conducted for future planning · 
purposes, given the high production potential and enhancement plans for this system. 

The Sandpoint drainage accounts for approximately 1 % of the total sockeye production 
capabilities for the Stuart HMA. 

10•• 



Shale Creek .., Talda Systei;n 

Drainage Are.a: Total watershed area of 54 km2• Drains into lower· Talda Lake; immediately 
upstream of Middle River outlet. 
Stream Description: Approximately 16 km long. Fish access to 3 km at upper canyon. Lower 
reach is 1to2% gradient over 0.8 km with side channels; gradient increases to 11% at 1 km above 
mouth. Several chutes and a series of rapids in upper reach. 

Fish Production 
Sockeye: DFO estimate of spawning capacity is 3,500 adults. Escapement exceeded 
estimated capacity in 1953 with 3,800 fish. 

Average escapement 
% of early .run 

Cycle-Year Averages 
1951/91 1952/88 

450 
0.8% 

200 
2.3% 

. Ten Year Escapement Trends 

1953/89 
1,900 
0.5% 

1951 to 1960 1961 to 1970 1971 to 1980 
Average escapement· 800 400 700 

t 

Production Constraints: Some reference to stream temperatll.res. 
Enhancement Potential: Not identified o~ records. 

Chinook: None in system. 

Channel Stability Assessment (Preliininary) 

1954/90 
400 

3.4% 

1981 to 1990 
1,100 

A small, unstable, 100 m fan is present at the stream mouth'. The remainder of the 
channel is entrenched in hillslopes and valley walls, which are extremely unstable. 

Resource Use Status 
Forestry: The forest cover map indicates that. the entire watershed is free of logging and . 
forest cover disturpance. There are no. signs of logging access roads.. Preliminary cut plans 
indicate the area will not be logged during the 1992 to 1997 period. . 

I 
Mining: Within 'No Staking Placer Reserve". No mineral deposits or interests recorded. 

Linear Developments: Accessed by forestry road; one bridge· crossing in lower reach. 

. Aboriginal Fisheries: None · 

Major Resource Use Conflicts 
Shale Creek is presently an undisturbed watershed. There ~e no logging or road 
construction plans for the immediate future. A high degree 'of valley wall and hillslope 
instability indicates considerable potential for stream side erosion and sediment production. 

Shiµe Creek accounts for approximately 0.5% of the total sockeye production capabilities for 
the Stuart HMA · 

Sidney (Felix) Creek • Tremblelir System 

Drainage Area: Total watershed area of 57 km2• Drains south into the west end of Trembleur 
Lake, immediately east of Paula Creek. . 

· Stream Description: Approximately 15 km long. Fish access to falls at 4 km. Gradient is 0.5 to 
2% from mouth to 2.5 km increasing to 5% above 2.5 km. Chutes at 2.5 km are a possible barrier. 
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Fish Production 
Sockeye: DFO estimate of spawning capacity is 19,000 adults. Escapement of 20,600 
sockeye in 1985 exceeded estimated capacity. 

Cycle-Year Averages 
1951/91 1952188 1953/89 1954/90 

Average escapement 
% of early run. 

Average escapement 

2,800 
5% 

2;000 
2% 

Ten Year Escapement Trends 

7,000 
4% 

1951to1960 1961to1970 1971 to 1980 
900 , 1, 700 2,800 

3,000 
7% 

1981to1990 
8,300 

Production Constraints: Beaver dams near mouth of creek could create migration barrier. 
Chutes from 2.5 to 4 km also create possible barriers. 
Enhancement Potential: Barrier removal at 2.5 and 3.5 km could be worthwhile. 

Chinook: None in system. 

Channel Stability Assessment (Preliminary) 
There is an extensive fan over the lower 3 km that appears relatively stable at this time. 
The upper channel is highly confined within the valley walls. The valley walls and 
hillslopes are unstable throughout this watershed. 

Resource Use Statu8 
Forestry: The forest cover map indicates that the entire watershed is free of logging or 
forest cover disturbance. There is no sign of any logging access roads. Sidney Creek has 
been identified in the preliminary cutting plans for the 1992 to 1996 period. 

Mining: Within "No Staking Placer Reserve". Two mineral claims (Sidney, Cr: Mount 
Sidney Williams, Asbestos). Activity unknown. 

Linear Developments: Acces~e4 by forestry road; one bridge crossing in lower reach. No 
new access planned at this time. 

Aboriginal Fisheries: None 

Major Resource Use Conflicts 
There are no immediate resource use conflicts. Future logging in the system could result in , 
significant erosion, due to the relatively high degree of terrain instability in the upper 
watershed. Existing fan stability could also be lost through major logging activity. 

Sidney Creek accounts for approximately 1.5% of the sockeye production potential in the 
Stuart HMA. 

Twenty-Five Mile Creek: - Talda System 

Drainage Area: Total watershed area of 56 km2• Drains southwest into lower Takla .Lake, above 
Takla Narrows. 
Stream Description: Approximately 18 km long. Fish access to falls at 1 km; the majority of 
sockeye spawning 'occurs in the lower o.8 km. 

Fish Production 
. Sockeye: DFO estimate of spawning capacity is 1,!}00 adults. Spawning escapement 
exceeded estimated capacity once in 1953. 
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Average escapement 
% of early run 

Cycle-Year Averages 
1951/91 . 1952/88 

400 
0.6% 

I 

<100 
1.1% 

Ten Year Escapement Trends 

1953/89 
900 

0.6% 

1951 to 1960 1961 to 1970 1971 to 1980 
Average escapement ~ 600 · 500 300 

Production Constraints: Some reference to stream temperatures. 
Enhancement Potential: Not identified on records. 

Chinook: N o:i;ie in system. 

Channel Stability Assessment (Preliminary) 

1954/90 
350 

0.7% 

1981 to 1990. 
800 

The mouth of the stream is a short (100 m) probably unstable fan. The remainder. of the 
channel is confined by hillslopes and valley walls, which are unstable throughout the 
dr~age. · 

·Resource Vse Status . 
Forestry: The forest cover map indicates that the entire watershed is free of logging and · 
forest cover disturbance. There are no logging roads in the watershed. Preliminary cutting 
plans indicate that the watershed will not be logged during the 1992 to 1997 period. 

Mining: Within "No Staking Placer Reserve". One mineral claim for molybdenum. 

Linear Developments: BCR line upgrading planned for Year 3 of the redevelopment .. 

Aboriginal Fisheries: None 

Major Resource Use Conflicts 
No major resource use impacts are anticipated. l~pact potential from future logging 
activity could be managed at a low level due to the relative stability of the upper stream 
channel.. There is no indication of any further mineral exploration or development planned. 

Production potential from this system accounts for approximately 0.1 % of the total 
production pote~tial in the Stuart HMA 

' " 

Van Decar (Rossette) Creek· Middle River System 

Drainage Area: Total watershed area of 31 km2• Drains northeast into Middle River, midway 
between. Tak.la and Trembleur lakes. 
Stream Description: Approximately 11 km long. Fish access to 5 km. Lower reach is 1 to 2% 
gradient over 1.6 km; this is where the majority of spawiling occurs. 

Fish Production 
Sockeye: DFO estimate of spawning capacity is 20,000 adults. Maximum spawning 
'escapement recorded was 19,00.0 in 1988. .. . 

Average escapement 
% of early run 

1951/91 
7,800 
15.3% 

Cycle-Year Averages 
1952/88 
4,700 
17.1% 
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1953/89 
5,700 
3.8% 
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. 4,900 
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Ten Year Escapement Trends 
1951 to 1960 1961to1970 1971to1980 198i to 1990 

Average escapement 4,600 3,200. 6,500 8,800 . 

Production ·constraints: Low incubation flows may be a constraint in some years. 
Enhancement Potential: Not identified on records. 

Chinook: None in system. 

Channel Stability Assessment '(Preliminary) 
A long (3.5 km) at the mouth of the stream appears to be unstable, based on the presence 
of several relic channels. The remainder of the stream is confined by valley walls and 
hillslopes. This drainage has extremely unstable valley walls and hillslOpes. 

Resource Use Status 
Forestry: There is one large cut block located in the lower end of the watershed, on the 
north side of Van Decar Creek. The logging access road runs into the lower watershed 
from the north. Headwater areas have not been disturbed. Logging is not planned for this 
system during the 1992 to 1997 period. 

Mining: Within "No Staking Placer Reserve". Three mineral claims for Cr and asbestos. 

Linear Developments: Accessed by forestry road along the north side of the lower creek 
valley, with one bridge crossing near the mouth. New forestry branch lines may be. 
required. · 

Aboriginal Fisheries: None 

Major Resource Use Conflicts . 

L 

The potential for habitat degradation in this system is high, due to the extremely unstable 
nature of the valley walls and hillslopes, which are in close proximity to the creek channel. 
Current.logging plans :should be reviewed on a site specific basis to· ensure that unstable 
areas of the watershed are not affected. A more detailed assessment of terrain stability 
will b'e required in order to protect habitat values. 

Production potential from this system accounts for approximately 1.5% of the total 
production potential in the Stuart HMA. 
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Kazchek Creek ·.Middle River 

Drainage Area: Total watershed area of 875 km2• Drains northeast into Middle River a short 
distance· above Trembleur Lake. 
Stream Description: Approximately 15 km long between the outlet of Kazchek Creek and the 
confluence with the Middle River. Sockeye access to 2.5 km at lower canyon. Lower reach is 1 % 
gradient over 2.5 km. There are several lakes in the system which tend to stabilize flow levels and 
provide a buffer for disturbances in the upper watershed. 

Fish Production 
Sockeye: DFO estimate of spawning capacity is 37,400 adults. Maximum spawnirig 
escapement recorded was 20,000 in 1957. The highest escapement recorded in the last 
decade has been 7,200 fish in 1981. 

Cycle:..Year Averages 
1951191 1952/88 1953/89 1954/90 

Average escapement 
% of early run 

Average escapement 

150 
0.2% 

100 . 

0.6% 

Ten Year Escapement Trends 

~,100 

4.4% 

1951 to 1960 1961 to' 1970 1971 to 1980 
2,900 2,000 400 

300 
0.7% 

1981 to 1990 
1,400 

Production Constraints: Barrier in canyon 2.5 km above mouth. High stream 
temperatures have been identified as the cause of reported pre-spawning mortalities, which 
have been over 50% in several years. Sub-optimum gravel size for sockeye production may 
also be a limitation. An extremely large population of kokanee in the system may further 
limit sockeye production. 
Enhancement Potential: Removal of the barrier would extend the present distribution of 
sockeye salmon, thereby utilizing production· potential in the upper system. An alternate 
approach to barrier removal would be to airlift adult sockeye above the canyon section. In 
addition tO these enhancement possibilities, a potential spawning channel site has been · 
identified on the left bank below the canyon section. The preliminary design plans 
encompass an area of approximately 31,000 m2 with a capacity for 974,000 fish. The 
spawning channel may require winter flow augmentation by way of a storage dam on 
either Kazchek or Inzana Lakes. 

Chinook: Remnant population. Spawn throughout system, with heaviest concentrations 
just below canyon section of creek. 

Channel Stability Assessment (Preliminary) 
The lower 0.5 kilometres is a fan located in the flood plain of the Middle River. The 
remainder of the stream up to Kazchek Lake is bounded by valley walls. The valley walls, 
from the mouth to Kazchek Lake are unstable with the greatest instability in the lower 5 
km. 

Resource Use Status 
Forestry: This area was logged between 1986 and 1988. A logging access road runs from 
Kuzkwa River into the west end of Kazchek Lake. There are three cut blocks below the 
lake, as well as several along the eastern headwater boundary of the watershed. 
Preliminary cutting plans indicate that logging operations will be active throughout the 
upper system during the 1992 to 1997 period. r . 

Mining: Within "No Staking Placer Reserve". One mineral claim for mercury (Takatoot 
Lake) on the watershed boundary. 

Linear Developments: Accessed by forestry roads throughout lower and upper system. 
New road plans have not been identified at this time. 
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Aboriginal Fisheries: No major fisheries. 

Major Resource Use Conflicts 
Continued logging and clear cutting in the upper system may aggravate existing water 
temperature problems. The buffering capacity of Kazchek and Inzana lakes will lessen 
impact potential 'to downstream habitats in relation to logging activities in the upper 
watershed. Logging activity in the lower system below Kazchek Lake may result in 

. significant habitat degradation, particularily if there is extensive stream-side cutting in the 
lower 5 km of the system where there is a relatively high degree of terrain instability. 

Production potential from this system accounts for approximately 2.9% of the total sockeye 
production potential in the Stuart HMA, exclusive of any consideration of potential 
spawning channel production. 

••• .. , 
Kuzkwa River • Tachie Syst~m 

Drainage Area: Total watershed area of 1,500 km2• Drains to the northwest from Tezzeron Lake 
to Tachie River, approximately 8 km below the outlet ofTrembleur Lake. 
Stream Description: Approximately 28 km long. Fish access to Tezzeron Lake. Lower reach is 
1.5% gradient over 18.4 km. Primarily a single channel throughout. Most sockeye spawning 
occurs in a 4 km reach below Tezzeron Lake except during dominant and sub-dominant cycle yea~s 
when spawner distributions are more widespread. 

Fish Production . 
Sockeye: DFO estimate of spawning capacity is 62,000 adults. Maximum spawning 
escapement recorded was 50,000 in 1957. The highest escapement recorded in the last 
decade has been 21,000 fish in 1981. 

Cycle-Year Averages 
1951/91 1952/88 1953/89 1954/90 

Average escapement 
% of early run 

Average escapement 

750 
1.2% 

950 
0% 

Ten Year Escapement Trends 

16,800 
4% 

1951to1960 1961to1970 1971 to 1980 
5,400 5,800 3,300 

2,700 
2.2% 

1981to1990 
5,200 

Production Constraints: Low velocity spawning habitats and an absence of side c~annel 
habitat. 
Enhancement Potential: Was considered a potential spawning channel site by IPSFC. 
However, it is now thought that the costs of developing a suitable water supply from 
Tezzeron Lake would be prohibitive. 

Chiriook: Remnant population, 100 adults reported in 1988. 

Channel Stability Assessment (Preliminary) 
A bounded channel with limited lateral instability occurring from the mouth to Tezzeron 
Lake. The lower channel is characterized by numerous meanders. Several steep clay and 
silt banks in the lower reach contribute to a .·high sedinient load during high discharge 
events. Numerous valley wall failures are found along the entire length of the stream. 
Tezzeron Lake is a sediment trap for material eroded from upstream areas. 

Resource Use Status 
Forestry: There are several moderate to large cut blocks in the upper watershed. This 
area was logged from 1981 to 1982. There is a logging access road .from the north crossing 
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of the river in the upper watershed. Visual examination of Landsat photography indicates 
that approximately 15. to 20% of the upper watershed area has been. logged. Preliminary 
cutting plans indicate that logging operations will be active in the 1992 to 199e · p~riod in 
the area between Tezzeron and .Pinchi lakes. · 

·,. . . . . 

Mining£ The upper watershed above Tezzeron Lake is within a designated placer mining 
area; however, it has been reported that placer activity has been relatively minor in the 
past. The mines inspector also feels that the potential for significantly increased placer 
activity is minor. In addition to the potential placer activity there are s:Pt mineral claims 
in the watershed, including the Salmoon Lake, Toad, Tezzeron Lake, Tas, Hat and Chuchi 
claims. Mineral interests include Au, Ag, Hg, Pb, Zn, Cu and Mo. · 

Liriear Developments: Accessed by forestry roads throughout upper and lower watershed. 
No new roads are planned. 

Aboriginal Fisheries: None 

Major Resource Use Conflicts -
Downstream effects of logging and planning activity in the upper watershed will be 
lessened to some extent by the buffering capaCity of Tezzeron Lake. However, further 
logging or road construction in the lower system below Tezzeron Lake could seriously 
degrade existing habitat quality, due to the high degree of clay bank instability. 

· Future mineral development in the watershed could also lead to major habitat protection 
problems. However, there is no indication that further exploration or development is 
planned. 

Production potential from this system accounts for approximately 4.6% of the total 
production potential in the Stuart HMA 

Middle River • Trembleur System 

Drainage Area: The Middle River drainage encompasses the upper third of the Stuart HMA 
above Trembleur ·Lake. The river drains from Takla Lake, southeast into Trembleur Lake. 
Stream Description: Approximately 36 km long, Fish access throughout with most sockeye 
spawning acµvity occurring on bars at the mouths of Rosset~, Kynock and Forfar creeks and in an 
area extending approximately 1 km below and 4 km above Kazchek Creek. The gradient of the 
river is extremely low throughout, with an estimated drop of 3 m over its eritire length. The 
substrate is primarily fine gravel, sand and silt except for the larger sized gravel deposits noted 

' above. Aquatic weeds are common. 

Fish Production 
Sockeye: DFO estimate of spawning capacity is 804,000 adults. Maximum spawning 
escapement recorded was 336,000 in 1957. The highest escapement recorded in the last 
decade has been 276,000 fish in 1989. . · 

Average escapement 
% of early run 

-Average escapement 

Cycle-Year Averages 
1951/91 1952/88 1953/89 1954/90 
4,400 
7.3% 

2,400 
3% 

Ten.Year Escapement Trends 
1951to1960 1961 to 1970 1971 to 1980 

60,800 46,100 21,300 
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7,200 
17.2% 

_ 1981 to 1990 
55,400 
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·Production Constraints: Some reference to stream temperatures. Occasional high 
pre-spawn mortality has been observed. 
Enhancement Potential: IPSFC originally examined the possibility of a spawning channel 
acijacent to Middle River .. However, more recently enhancement planning has focused on 
the possible addition of clean, graded gravels to existing spawning areas. The possibility of 
large arinual egg takes, coupled with a stream-side incubation project during dominant , 
cycle years, has aiso been idE!ntified as a possible enhancement strategy for Middle River. 

Chinook: Remnant population. 

Channel Stability Assessment (Preliminary) 
This river. channel is very stable. There are no acijacent hillslopes or valley walls that 
appear unstable. It is apparent that all sediment production for this stream comes from its 
tributaries. Protecting the tributary systems will ensure the protection of Middle River.· 

Resource Use Status 
Forestry: There is one large cut block in the Van Decar Creek watershed and three small 
ones on the north side of the river above Natazutto Creek. There are also seven cut blocks 
on th~ hillslopes of the east valley. These areas were logged prior to 1982 (refer to Landsat 
Photograph). Further logging activity along the Middle River valley·is slated for the 1992 · 
to 1996 period. 

Mining: Within "No Staking Placer Reserve". There is one mineral claim (Middle River) 
along the river bottom, with an interest in Cr. There is little likelihood that this claim will · 
be active in the near future .. 

Linear Developments: The BC Rail line runs along the east bank of the Middle River 
between Trembleur and Stuart lakes. This line would be upgraded in Year 2 .of the 
redevelopment. There is also a logging road along the east bank near the outlet of Takla 
Lake, ~d a road that runs from Takla Lake down the west bank of the river to Van Decar 
Creek. There are no bridge _crossings on Middle River. The river is navigable over its 
entire length. · 

Aboriginal Fisheries: Based out of the village of Trembleur Lake. 

Major Resource Use Conflicts 
Logging activity along the valley flat of Middle River could have a relatively minor impact 
on Middle River habitats, provided that the banks are not disturbed.. However, existing 
logging plans in Rossette and Forfar creeks could introduce sediment-into Middle River 
and, more specifically, could degrade gravel quality on the bars at the mouths of these 
creeks; these areas provide the most important spawning areas for Middle River sockeye 
populations. Similarly, any disturbances in the lower reach of Kazchek Creek could have a 
significant impact on sockeye spawning habitats in the Middle River below the Kazchek 
confluence. 

It is recommended that existing logging plans for Rossette and Forfar creeks be examined 
in conjunction with a more detailed assessment of terrain stabiJity in these tributaries in 
the immediate future. It also recommended that logging activity in the Kazchek drainage 
be restricted to the upper watershed above Kazchek Lake in order to protect Middle River 
spawning habitats. .J 

· Production potential from the Middle River accounts for approximately 59% of the total 
production potential in the Stuart HMA, exclusive of any potential realized from a possible 
egg take and incubation enhancement program. Therefore, any habitat degradation iri the . 
~liddle River system could have a significant impact on existing and future sockeye 
production from the Stuart HMA 

Appen~ l·'- 33 



Pinchi Creek • Stuart System 

Drainage Area: Total watershed area of 990 km2• Drams southwest from Pinchi Lake into 
Stuart Lake~ approximately 30 km north of Fort St. James. ' 
Stream Description: Approximately 6.5 km long. Fish access to falls near outlet of Pinchi Lake. 
These falls are 13 min heigitt and are located approximately 5.1 km above the Pinchi Creek 
mouth. The lower reach has a gradient of approximately 0.5%, increasing to 3% in the upper reach 
near the falls. 

Fish Production 
Sockeye: DFO estimate of spawning capacity is 1,600 adults. Spawning escapement 
exceeded estimated capacity iii 1957 (6,400) and 1977 (1, 700). The hig~est escapement 
recorded in the last decade was 7,357 fish recorded in 1989. 

Average escapement 
% of early run 

Average escapement 

1951191 
300 
0.5% 

Cycle-Year Averages 
1952/88 

325 
0% 

Ten Year Escapement Trends 

1953/89 
2,450 
0.4% 

1951 to 1960 1961 to 1970 1971 to 1980 
700 150 400 

1954/90 
. 600 
0.5% 

· 1981 to 1990 
1,600 

Production Constraints: -Falls prevent access to upstream spawning habitat at lake outlet. 
Enhancement Potential: Not identified on records. 

Chinook: Remnant population; 125 spawners observed in 1988. There is an important 
juvenile chinook rearing area below the falls. 

Channel Stability Assessment (Preliminary) _ 
· This creek is a bounded channel from Stuart Lake to Pinchi Lake, with some lateral 

channel movement. Valley walls are unstable and old failures are evident. Banks and 
valley walls are the primary sources of sediment. 

Resource Use Status 
Forestry: There is one large cut block on the east side of Pinchi Creek below Pinchi Lake. 
Two moderate sized cut blocks are located in the lower watershed. A logging access road 
crosses the creek 1 km above Stuart Lake and there are logging roads into the upper 
watershed. There are several cut blocks along the southern headwater boundary. 
Preliminary cutting plans indicate that further logging activity is planned for the 1992 to 
1996 period. 

Mining: The upper watershed above Pinchi Lake, excluding a 1 to 2 km wide buffer zone 
,._around the lake, is within a.designated placer staking area. However, placer activity in 
this area has been minimal and an increase in activity is not anticipated in the near 

_ future, according to the regional mines inspector. In addition to the placer interests, there 
are five mineral claims for mercury, including the abandoned Pin chi Lake mercury mine . 
which was operational in the early 1940s and late 1960s. 

Linear Developments: Accessed by an extensive network of forestry ·roads throughout the 
upper and lower watershed. ·' · 

Aboriginal Fisheries: Minor fishery at Pinchi village. 

Major Resource Use Conflicts . · -
Fish production capabilities in the Pinchi Creek system could be protected by restricting 
future logging activity to the upper watershed. In this manner any sediment production 
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resulting from activities ·in the upper watershed would be controlled by the buffering 
capacity of Pinchi Lake. Any logging or mining activity in the lower watershed should be 
planned in conjunction with ·a detailed assessment of terrain and channel stability below 
Pinchi Lake. · 

,PrQductiori potential from Pinchi Creek accounts for approximately 0.1 % of the total 
production potential in the Stuart HMA 

Tachie River .; Stuart System 

Drainage Area: Drains in a southernly direction from Trembleur Lake to Stuart Lake. 
Stream Description: Approximately 25 km long. Fish access throughout the system. This 
system has a very stable discharge as influenced by the Trembleur Lake outflow. The section of 
river between the mouth of the Kuzkwa River and Stuart Lake has a very low gradient and is 
characterized by a mud and sand substrate with abundant growth of aquatic vegetation. Sock.eye 
spawning. occurs mainly in an area known a·s the "Grand Rapids" immediately below the Kuskwa 
Riv.er confluence. 

Fish Production • 
Sockeye: DFO estimate of spawning capacity is 401,500 adults. The maximum recorded 
spawner escapement was 287,000 sockeye in 1989., 

Cycle-Year Averages 
1951/91 1952/88 1953/89 1954/90 

Average escapement 
% of early run 

Average escapement 

3,100 
5.2% 

2;300 
9% 

Ten Year Escapement Trends 

124,600 
2.6% 

1951to1960 1961to1970 1971to1980' 
26,000 34,200 19,400 

Production Constraints: Availability of"suitable spawning gravels. 

15,800 
15% 

1981 to 1990 
66,300 

Enhancement Potential: Two potential spa\vning channel sites have been identified; these 
are located on the right bank of the river, 2 and 8 km below the ~uzkwa River confluence. 
An alternative enhancement approach under consideration is the placement of graded 
gravels. · 

Chinook: Remnant population. None observed since 1972. 

Channel Stability Assessment (Preliminary) 
This is a very stable river channel. There are no obvious valley walls or hillside failures. 
~e sediment sources for gravel appear restricted to the Kuzkwa River. 

Resource Use Status 
Forestry: There is one large cut block located in the upper eastern watershed. This area 

·was logged from 1981to1982. A logging access road runs from the south, along the east 
side of the river to Trembleur Lake. Additional logging was planned in the Tachie 
watershed during the 1989/90. period but none is planned for the 1992 to 1997 period. 

Mining: Within "No Staking Placer Reserve". 

Linear Developments: Accessed along the east side by the BCR line and a bridge crossing 
2 km above the mouth of the river. A logging road exists on the west side of the river and 
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extends U:P through TFL 42 adjacent to the Grand Rapids reserve. TheJlCR line·will be 
upgraded in Year 2 of the redevelopment. · 

Aboriginal Fisheries: Fisheries are based out of the four villages situated along Tachie 
River. These include Tachie Village at the outlet into Stuart Lake, the Grand Rapids 
reserve at the Kuzkwa River outlet,· the smaller Stevan reserve and the Teeslee Village at 
the outlet of Trembleur Lake. · · 

Major Resource Use Conflicts 
Logging activities in the Tachie River valley flat should have relatively little impact on 
habitat capabilities in the Tachie River, provided that it is restricted from· the bank areas. 
The highest potential for mainstem habitat degradation is associated with fogging activates 
in the lower Kuzkwa River below Tezzeron Lake. " 

· Production potential from the Tachie River accounts for approximately. 30. 7% of the total 
production ·potential in the Stuart HMA. 

Stuart River 

Drainage Area: Drains in a southernly direction from Stuart Lake to the Nechako River 
confluence below V anderhoo£ 
Stream Description: Approximately 112 km long. Fish access throughout the system. This 
system has a very stable discharge as influenced by the Stuart Lake outflow. A reported gradient 
of 8.2% in the lower 40 km of river. decreasing to 2.1% in the upper 70 km. 

Fish Production 

j 

Sockeye: Used mainly as a sockeye migration corridor, with less than 200 spawners in the 
mainstem Stuart River · 

Production Constraints: Sufficient chinook sali:non escapement to seed rearing capacity. 
Enhancement Potential: Not identified on records. There is .a chinook salmon hatchery 
facility near Necosli that is operated 'by the Fort St. James Native Band. Incubation 
capabilities at this facility have been increased to. handle 175,000 eggs iii 1988. · 

Chinook: Main population· Within the Stuart HMA. Maximum recorded escapement 
occurred in 1990 with approximately 6,000 adult spawners. Most chinook spawning occurs 
immediately .below the Dog Creek confluence. 

Channfi!l Stability Assessment 
Not assessed at this time. 

Resource Use Status . 
Forestry: There has been light logging activity on both sides of the Stuart River and no · 
riverside logging to date. Generally, timber values are low in this area. Most of,the area is 
managed under Small Log Sales Licences. Several cutting plans are proposed for areas 
along the Stuart River for the 1993 to 1996 period. 

Mining: Most of the Stuart River valley bottom is excluded from placer staking. However, 
designated placer areas encompass the Sowchea and Dog Creek watersheds. A designated 
corridor for placer work runs along the northeast side of the Necosli River and crosses the 
Stuart River immediately downstream of Bearcub Creek. Placer activity is allowed in this 
area, with restrictions. Similar to other placer areas within the Stuart HMA, placer · 
mining activity has been at a very low level in past years. In addition to placer interests, 
there are nine mineral claims adjacent to Stuart Lake and the Stuart· River. These are the 
MR, Sunshine, Calex, Fort St. James, Dickinson Mountain, Necoslie River Limestone, 
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Snowbird, Noble and Dog Creek claims. These claims have interests in Cr, Hg, Ls, Hg, Au, 
~&~~ . 

Linear Developments: There is very little road access to most sections of Stuart River. 
There is one major road crossing at Fort St. James and a ferry crossing near Margaret 
Lake. 

Aboriginal Fisheries: Fisheries are based out of Fort St. James and at the Tatselawas 
Reserve opposite the Dog Creek confluence. 

Major 1lesource Use Conflicts 
There appears to be relatively little resource use pressure in the immediate future, no 
major conflicts are anticipated at this time. There is the potential for significant impacts if 
future mining or logging activity in the Dog Creek watershed affect chinook spawning 
habitats in the mainstem Stuart River. 

The Stuart River chinook salmon population is the main remaining population in the 
Stuart HMA and is critical to the re-establishment of now remnant populations in the 
tributaries above Stuart Lake. · 
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Purpose 

The puri)ose of the Stream Sensitivity Rating is to identify the fish habitat sensitivities of 
each stream and lake in the Stuartirakla Habitat Management Area; The· ratings provide a quick 
reference to the general habitat sensitivities and/or concerns for each stream or lake in the HMA. 
The rating includes information on the following: 

(1) stream or lake name; 
(2) physiographic subdivision; 
(3) salmon production target; 
( 4) geomorphic stability and/or soils concerns; 
(5) water temperature concerns; 
(6) · hydrology concerns; 
(7) zones of high sensitivity; 

· (8) specific comments on each stream or lake. . 

General Information - Sensitivity 

The sensitivities and habitat concerns noted iri the ratings were denved prima,rily from 
general information and/or watershed level assessments of aerial photography, surficial geology 
and landform assessment (Chapter 3). Site or stream specific field observations and data were 
incorporated if they were known. Specific information and observations for each stream or lake 
can be found in Appendix I, the indivi~ual stream summaries. 

The sensitivity rating rates each drainage in the HMA according to the known terrain, 
temperature or hydrology sensitivities of the drainage. The drainages are rated on a sensitivity 
scale of 1 - 10. A rating of 1 - 3 signifies a low level of concern, 4 - 7 a moderate level of concern, 
and 8 - 10 that a high level of concern exists for that drainage. Unknown means that insufficient 
information exists to iµake a definitive statement on the sensitivity of that stream or lake. . . 

Streams or lakes that have only general level terrain or hydrology assessment information 
have a rating of 1 Oow), 5 (moderate) or 10 (high). This is the case for all streams and lakes in the 
Stuartll'akla HMA. Streams and lakes that have more detailed assessment information have more 
accurate sensitivity grades such as 2 (low), 6 (moderate) or 9 (high). The ratings highlight fish 
habitat sensitivities that other resource users or developers must consider when planning or 
conducting activitjes in the HMA. 

1 



Stream Specific Information .. Sensitivity 

Detailed information on each stream and lake in the HMA is contained in the stream 
summary section. The information available includes: 

1. salmon production goals for the stream; 

2. assessment of valley slope or streambank instability (could result in physical 
destruction of fish habitats); 

I . 

3. documentation of highly erosive soil conditions (could cause sedimentation of spawning 
or rearing habitats); 

4. documentation of elevated stream 'temperature problems; 

5. documentation of unstable stream channels susceptible to ·changes in peak stream 
flows; 

6. documentation of low flow conditions (could cause obstructed fish access and/or winter 
freezing of fish. eggs or alevins); 

7. documentation of barriers to fish migration such as falls, beaver dams, log jams, etc.; 

8. documentation of zones or areas of high sensitivity, high productivity or unique 
habitats that require special protection; and 

9. comments on special habitat features, observations or circumstances. 

Site specific information on habitat sensitivities or fish utilization in many cases is not 
available for streams or portions of streams. As stream specific observations, habitat monitoring 
or intensive study results are accumulated the information will be .added to the plan. The 
information may be added by resource agencies, developers; other r~source users, or private groups 
on a regular basis. Constant upgrading and updating of information is essential to the plan. In 
some cases specific information on terrain stability, soil analysis or hydrology may be required by 
DFO before a develOpment or project that has the potential to impact fish habitat can be approved. · 
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Summary 

The purpose of the rating, therefore, is to identify some general concerns of each of the 
watersheds in the HMA If more detailed information is required the stream summaries should be . 
consulted. Finally, if insignificant information exists then site specific analysis and/or assessment 
may be required by the proponent. 

Those watersheds with the highest salmon values or the most habitat concerns will 
logically require the most detailed assessment, the highest degree of protection and the most 
stringent control on development. 
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. STUARTtrAKLA HABITAT PROTECTION PLAN - STREAM SENSITIVITY RATINGS 
STREAM NAME PHYSIOGRAPHIC TARGET STABILITY/ TEMPERATURE HYDROLOGY HIGH COMMENTS 

SUBDIVISION PRODUCTION SOILS CONCERNS CONCERNS SENSITIVITY 
('IU'\i::lll' '" :H:~ rzn~i::i 

Stuart River Stuart/Tezzeron CH - 9100 - 1000 1 2 1 DIS Dog Creek Main spawning area 
Plain SK-M 1 2 1 

Saxton Creek CH-R 2 1 5 Access BD/LF 
Weasel Creek CH-R 2 1 5 Access BD/LF 
Bumstead Creek CH-R 2 1 5 Access BD/LF 
Mandalay Creek CH-R 2 1 5 Access BD/LF 
Chinohchey Creek CH-R 2 1 5 Ac:Cess BDILF 
Welch Creek CH-R 2 1 5 Access BD/LF 
Breadalbane Creek CH-R 2 1 5 Access BD/LF 
QHCreek CH-R 2 1 5 Access BD/LF 
Kee Creek CH-R 2 1 5 Access BD/LF 
Mud Creek ·cH-R 2 1 5 Access BD/LF 
Bearcub Creek CH-R 2 1 5 Access BD/LF 
Dog Creek CH-R 2 1 5 Access BD/LF 
Others CH-R 2 1 5 Access BD/LF 
'> 2 km tributary UK 2 1 5 Access BD/LF 
Necoslie River NIL 0 0 0 
Stuart Lake CH-·M/R 0 0 0 

SK-MIR. 0 0 0 
Tributaries UK 0 0 0 Streams not listed 
Sowchea Creek SK-P 1 1 5 Access BD 
Tributaries UK 1 1 5 Access BD 
Pinchi Creek CH - 100 5 1 1 Sfope stability, access F 

SK- 1600 5 1 1 
Tributaries CH-R 5 1 1 
Tachie River SK -4015 oo 2 1 1 DIS Grand Rapids Main spawning area J ____ ..,. ______ - -- - -- - --·- CH .·p - ·- ---~- - - - . - 2 -· -------- ---·----r-· ---- ------ ---1 ·- . ------- ---

ABBREVIATIONS: SENSITIVITY RA TINGS: 

CH = Chiriook P. = Presence U =Log jams 1 =low 3 = moderate (extensive assessment) S = high (extensive assessment) 

SK= Sockeye LF =Low Flow D/S = Downstream 

M = Migration BD = Beaver Dams U/S = Upstream 2 = moderate (limited assessment) 4 = high (limited assessment) 0 =·insufficient information 

R =Rearing F =Falls UK·= Unknown 
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STUMTtrAKLA HABITAT PROTECTION PLAN - STREAM SENSITIVITY RATINGS 
STREAM NAME PHYS IO GRAPHIC TARGET STABILlTY/ TEMPERATURE HYDROLOGY HIGH ·COMMENTS 

SUBDIVISION PRODUCTION sous CONCERNS CONCERNS SENSITMTY 
f'!ll\.Q'Jl' 1:1 :H: ,_ 7.n~i:: 

Tributaries SK-Nil 2 1 1 
CH-R 2 1 1 

Kuzkwa Creek SK-62000 5 1 1 Fine soils 
CH -100 5 1 1 

Tributaries CH-R 5 UNK UNK 
Trembleur Lake CH-MIR 1 1 1 

SK-MIR 1 1 1 
'fyibutaries UK UNK UNK UNK Streams not listed 
Middle River SK-804000 5 5 1 DIS main Main spawning area, fme soils 

CH-P 5 5 1 tributaries 
Tributaries (east) UK 5 5 1 Fine soils 
Kazchek Creek SK-37400 ·2 1 1 Lower2.5km Main spawning 

CH-P 2 1 1 Access F 
Tnbutaries NIL 2 1 1 
Fleming Creek Fleming Lowlands SK- 9500 2 ( 5 2 DIS lake Access BD, bank stability 
Tributaries NIL 2 5 2 
Tildesley Creek Trembleur Uplands See Fleming 2 1 2 DIS lake Access BD, bank stability 
Tributaries NIL 2 1 2 
Paula Creek SK- 13300 5 1 2 Lower4 km Access BD, bank & slope stability 
Tributaries NIL 5 1 2 

Sidney ( Felix) C.reek SK- 19000 5 1 2 Lower4 km Access BD/F 
Tributaries NIL 5 1 2 
Natowite Lake Natowite Uplands NIL UNK 5 1 

Tributaries NIL UNK UNK 1 

ABBREVIATIONS: SENSITIVITY RA TINGS: 

CH = Chinook · P =Presence U= Logjams 1 =low 3 = moderate (extensive assessment) 5 = high (extensive assessment) 

SK= Sockeye LF=Low How D/S = Downstream 

M = Migration BD = Beaver Dams U/S = Upstream 2 = moderate Qimited assessment) 4 = high Qimited assessment) 0 = insufficient infonnation 

R =Rearing F =Falls UK = Unknown 
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STUARTtrAKLA HABITAT PROTECTION PLAN-· STREAM SENSITIVITY RATINGS 
STREAM NAME PHYSIOGRAPHIC TARGET STABII.JTY/ TEMPERATURE HYDROLOGY HIGH COMMENTS 

'SUBDIVISION PRODUCTION SOILS CONCERNS CONCERNS SENSITMTY 
CH\SK CONCERNS ZONES 

Middle River Uiwer Takla Mtns. SK. 804000 5 5 1 D/S main Main spawning area, limited 

CH-P 5. 5 1 tributaries gravels, fine soils 

Tributaries( west) See tributaries 5 5 1 Fine soils 

Baptiste Creek NIL 5 5. 1 Spawning at mouth 

Tributaries NIL 5 5 1 

Van Decar (Rosette) Creek s~ -20000 5 5 5 Uiwer5 km Main spawning area, LF, bank 

Tributaries NIL 5 5 5 & slope stability, debris 

0' Ne-el (Kynock) Creek SK ~47600 5 5 5 Uiwer6 km Main spawning area, LF, bank 

Tributaries NIL 5 5 5 & slope stability 

Forfar Creek SK-18300 5 5 5 Uiwer3~2km Main spawning area, w:Cess F ' 
Tributaries NIL 5 5 5 bank & slope stability 

Takla Lake SK-MIR 1 1 1 

Tributaries UK 1 1 1 Streams not listed 

Gluskie Creek. SK-18000 2 1 1 Uiwer3 km Main spawning area 

Tributaries NIL 2 1 i Slope stability 

Bivouac Creek SK- 5700 2 5 5 Uiwer3.2km Access F/LJ 

Tributaries NIL 2 5 5 Bank stability 

Sakeniche River· SK-7000 2 5 2 Uiwer8.8km Access F, bank & slope stability 

Tributaries NIL 2 5 2 

McDougal Creek SK-1000 2 5 5 Access BD/LF 

Tributaries NIL 2 5 5 Access BD/LF 

· Sinta Creek SK-P UNK UNK 5 Access BD 

Tributaries NIL UNK UNK 5 Access BD 

. ' 

ABBREVIATIONS: SENSITIV11Y RA TINGS: . 

CH= Chinook P =Presence LI= Logj~ms 1 =low 3 = moderate (extensive assessment) S = high (extensive assessment) 

SK =Sockeye LF =Low Flow DJS = Downstream 

M = Migration BD = Beaver Dams UIS = Upstream 2 = moderate (limited assessment) 4 = high (limited assessment) 0 = insufficient infonnation 

R =Rearing F= Falls UK= Unknown 
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STUARTtrAKLA HABITAT PROTECTION PLAN - STREAM SENSITIVITY RATINGS 
STREAM NAME PHYSIOGRAPHIC TARGET STABILITY/ TEMPERATURE HYDROLOGY HIGH COMMENTS 

SUBDIVISION PRODUCTION SOILS CONCERNS ·CONCERNS SENSITIVITY 
CH\SK CONCERNS ZONES· 

Crow Creek SK- 3500· 5 1 5 Access LF 

Tributaries Nil 5 1 .5 Slope stability 

Hooker Creek SK-400 5 1 2 Lower0.2km Limited gravel, bank & 

Tributaries Nil 5 1 2 slope stability 

Point Creek SK-1900 5 1 2 Lower l.3km Access F, debris 

Tnl>utaries Nil 5 1 2 Bank & slope stability 

Leo Creek SK-4800 5 1 2 Lower3 km Access BD 

Tributaries Nil 5 1 2 Slope 'stability 

Sandpoint Creek' SK-19000 5 5 5 Lower4 km Access LF/F, bank & 

Tributaries Nit 5 5 5 slope stability 

Narrows Creek SK-20000 5 1 2 Lower3 km ~ Access F, bank & 
Tnl>utaries Nil 5 1 2 slope stability 

Blanchet Creek· SK-1000 5 1 2 Lower0.8km AccessF 

Tributaries Nil 5 1 2 Slope stability 

Twenty-Five Mile Creek SK-1900 5 5 2 Lower0.8km Bank & slope stability 

Tributaries Nil 5 5 2 

Shale Creek SK• 3500 5 5 2 Lower3 km Bank & slope stability 

Tributaries Nil 5 5 2 

Fifteen Mile Creek SK-400 5 1 2 Lower0.5km Access F, limited gravel 

Tributaries Nil 5 1 2 Bank & slope stability 

Dust Creek Takla/Driftwood SK-17000 5 5 2 Bank & slope stability 
'-

Tributaries Uplands Nil -5 5 2 

ABBREVIATIONS: SENSITIVITY RA TINGS: 

CH= Chinook P =Presence Ll=Logjams 1 =low 3 = moderate (extensive assessment) 5 =high (extensive assessment) 

SK= Sockeye LF=Low Flow DJS = Downstream 

M = Migration BD = Beaver Dams UJS = Upstream 2 = moderate (limited assessment) 4 = high (limited assessment) 0 = insufficient information 

R =Rearing F =Falls UK=Unknown .J 
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STUARTtrAKLA HABITAT PROTECTION PLAN - STREAM SENSITIVITY RATINGS 
STREAM NAME PHYSIOGRAPHIC TARGET STABILITY/ TEMPERATURE HYDROLOGY IDGH COMMENTS 

SUBDIVISION PRODUCTION SOILS CONCERNS CONCERNS SENSITIVITY 
CH\SK CONCERNS ZONES 

McLaing'Creek Takla Uplands/ SK-200 UNK UNK 2 Lower2.4km Access LF/F 

Driftwood Mts 

Tributaries Nil UNK UNK 2 

Hudson Bay Creek SK- 200 5 1 2 Lower8.4km Access LF 

Tributaries NIL 5 1 2 Slope stability 

Frypan Creek SK-19000 5 1 5 ice; bank stability 

Tributaries Nil 5 1 5 Slope stability 

Forsythe Creek SK- 9500 2 5 5 Access LF, bank & 

Tributaries Nil 2 5 5 slope stability 

Ankwill Creek SK-28600 5 2 5 Lower6km Access LF, bank & 

Tributaries Nil 5 2 5 slope stability 
' 

French Creek SK -1000 5 2 5 Access LF/IJ 

Tributaries Nil 5 2 5 Bank ~ slope stability 

Bates Creek SK-P 2 1 2 B~ & slope stability 

Tributaries NIL 2 1 2 

Driftwood River SK-345700 5 1 5 Lower92km Access LF 

Tributaries See Driftwood 5 1 5 Slope stability 

Lion Creek See Driftwood 5 1 2 Lower reaches Access LF 

Tributaries NIL 5 1 2 Bank & slope stability 

Kostine Creek See Driftwood 5 1 2 Lower reaches Access LF 

Tributaries NIL 5 1 2 Bank & slope stability 

~astberg Creek See Driftwood 5 1 2 Lower reaches Access LF 

Tributaries NIL 5 1 2 Bank & slope stability 

ABBREVIATIONS: SENSITIVITY RATINGS: 

CH= Chinook P.= Presence U =Logjams 1 =low 3 = moderate (extensive assessment) S =high (extensive assessment) 

SK= Sockeye LF=Low Flow D/S = Downstream 

M = Migration BD ·= Beaver Dams U/S =Upstream 2 = moderate (limited assessment) 4 = high (limited assessment) 0 = insufficient information 
" 

R =Rearing F =Falls UK= Unknown 
L-., 
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