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PREFACE

The first symposium ever held in the Yukon on the boreal forest took place at the Westmark
Whitehorse Hotel in Whitehorse, Yukon Territory, on February 2nd, 3rd, and 4th, 1995. The
symposium was convened under the auspices of Yukon College with support from the Canada/Yukon
Cooperative Agreement on Forestry Development.

The papers included in these symposium proceedings provide immediately useful information and
sparked animated discussion following presentation by their authors. The opening two papers by Don
White and Kathy Bisset, respectively, provide first; a perspective on the state and quality of the
Yukon's forest, the legislation governing its use, and the status of the Forest Management Section
which administers the legislation and forest use; secondly, a history of logging in the Territory which
took up from the Klondike Gold Rush through the economic expansion period into the modern
period.

Against this background, Dr. Gordon Weetman discussed Integrated Resource Management and
Ecosystem Management in the context of the Yukon landscape. He suggested policies and legislation
in the Yukon should not repeat fundamental errors in forest policy exemplified in other jurisdictions.
Scott Smith and David Murray provided information on Yukon soils and climate and their
implications for sustainability of boreal forest ecosystems. The biodiversity of these ecosystems was
presented by Valerie Loewen, Wendy Nixon, and Pam Sinclair, stressing the need for increased
understanding of habitat use by wildlife and of effects of forestry on wildlife. Garry Merkel helped
tie this together by discussing the way in which the whole community could be involved in land
management.

The current status of the Yukon forest industry was the subject of Harry Holmquist's presentation,
which also touched on the impacts of the existing forest policy voids. Bill Klassen's paper on ROTT
(Resources Other Than Timber) identified the range of forest resources relied on by Yukoners for
their quality of life. The recent Alberta Experience in balancing economic development, social
considerations, and conservation values in its boreal forest was presented by Dr. Ken Higginbotham.

"Chaos theory in action" was Dr. Ed Packee's opening description of the ecology of northern forests.
Emphasizing that there was not steady state he discussed the need to manage the various agents of
disturbance essential to maintaining ecosystem health. Dr. John Zasada discussed the structure,
function, and process of silvicultural options for the management of boreal forests. Peter Henry
described the process currently underway in the Yukon to develop a common ecosystem
classification and Cliff Kowalsky demonstrated how ecological associations were applied in
operational forest management. The biology and management of one of the more challenging agents
of disturbance, the spruce beetle, was discussed by Robert Hodgkinson in the final paper presented at
the symposium using the example of the recent outbreak of the beetle in the Kluane area.

These papers contribute to the base of information from which to develop policies and legislation for
managing the Yukon forest under existing legislation. Symposium participants and organizers are
considering a further conference to focus on concerns raised in these papers and during the question
and answer periods.

Bill Klassen
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STATE OF YUKON'S FORESTS

by

Don White
Forest Management Technician
Forest Resources

Introduction

Large-scale commercial harvesting of Yukon's forests began with the Klondike Gold Rush of 1898
and continues today with the Yukon Timber Rush of 1994.

Today I will be giving an overview of the development of forest legislation in Yukon, growth of the
Forest Management Section of the Northern Affairs Program and development and progress of the
forest inventory. I will touch on some of the work done over the past few years under the Canada
Yukon Cooperative Agreement: Forestry Development.

I will conclude by suggesting directions the section may take in the future.

I will not discuss devolution and I will not discuss the shortcomings of existing legislation, fees or
policy.

Development of Forest Legislation

Some think that we are at the dawn of a new era in the utilization of our natural resources in Yukon.
Some want us to be more holistic in our approach to natural resource management. Some believe
they have managed Yukon's natural resources well. Others, on the other hand, believe that Yukon's
natural resources have managed its human population. The Yukon Conservation Society doesn't
believe that anyone has managed any of Yukon's natural resources well -- at all -- ever!

Forestry has been through almost 100 years of evolution in Yukon. In 1896 a Yukon First Nation
member and a Euro-American found gold in Rabbit Creek. In 1897, a ton of gold arrived in Seattle,
Washington to announce that discovery to the world and kicked off the Klondike Gold Rush that
happened in 1898.

At that time, Mining Recorders in Yukon were responsible for issuing timber permits and timber
berths and keeping records on volumes to be harvested and fees received. In 1898, there was a $5.00
permit fee charged to all commercial timber permits issued.

The Territorial Lands Act (R.S., c. T-6, s. 1.) is the governing legislation under which Forest
Resources operates. Sections 17 and 18 of the Act set out the broad limits of our activity. They read
as follows:

TIMBER

17. No person shall cut timber on territorial lands unless that person is the holder of
a permit. R.S., c. T-6, s. 13.

18. (1) The Governor in Council may make regulations:
(a) respecting the issue of permits to cut timber and prescribing the terms and
conditions thereof, including the payment of ground rent, and exempting any person

or class of persons from the provisions of section 17;
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(b) providing for the suspension or cancellation of permits for contravention of any
of the terms or conditions thereof or for contravention of any provision of this Act or
the regulations;

(c) prescribing fees for the issue of permits and prescribing the dues to be paid in
respect of timber cut pursuant to a permit;

(d) providing for the making of returns by holders of permits;

(e) providing for the recovery of dues, including the taking of security therefor, and
the seizure, forfeiture and sale of timber; and

(f) providing for the seizure, forfeiture and sale of timber unlawfully cut on territorial
lands.

(2) For the purposes of subsection (1), "dues" means all ground rents, royalties,
duties, fees, rates, charges or other moneys payable by any person to the Crown
under and by virtue of a lease, licence or permit. R.S., c. T-6, ss. 2, 14.

Territorial Timber Regulations were enacted under the Territorial Lands Act in 1954, P.C. 1954-1214.
These regulations appear to be the first timber regulations that stood alone and were not incorporated
within other regulations. These Territorial Timber Regulations were modified in 1962 (P.C. 1962-
1042) and the dues owing were reduced.

In 1979, the Territorial Timber Regulations were improved and we entered the metric age with the
rest of Canada (C.R.C,, c. 1528; SOR/79-508).

In 1987, as a result of the successful devolution of Forest Resources to the Government of the
Northwest Territories the forest regulations were updated again. This time the name was changed to
the Yukon Timber Regulations (CR.C., c. 1528; SOR/87-191). As well, a few housekeeping
changes were made. The Yukon Region was notified of these changes in the fall of 1992.

These are the regulations under which we now operate. In the nearly 100 years of time that has
passed since the discovery of gold to the present, how have these regulations changed? The
following table may help in comparing some of the major features (see Appendix 1 for conversion
factors). (See Table 1)

Evolution of the Forest Management Section

According to the Annual Report of the Department of Resources and Development, volume 2, 1951-
53, in 1952 The Commissioner of the Yukon Territory was responsible for field administration of
forest resources with the assistance of a forest engineer based out of Whitehorse. Four wardens
worked under the direction of the engineer. They were based at Whitehorse, Teslin, Kluane Lake and
Mayo. During the fire season, seasonal wardens were also hired in Watson Lake, Whitehorse, Mayo,
and Carmacks along with labourers and fire bosses.

Following the disastrous fire year of 1958, the Yukon Lands and Forest Service received a needed
increase in staff. There was a field officer hired for each of the main communities of Yukon -- a staff
of eight supported by regional staff in Whitehorse.

In 1972, the Territorial Lands Act was amended and the Territorial Land Use Regulations came into
force. Most of the Yukon was exempted from these regulations, but did not prevent the increase of
staff to provide at least one assistant for most of the existing districts. Then, in 1976, a reorganization

3



within, what was known as, the Yukon Lands and Forest Service saw all field staff reporting to the
Regional Manager of Field Operations. These are the people that deal directly with operational
harvesting activities at the district level.

Forestry staff were now only regional Fire and Forest Management people. Both sections share
administration personnel. For ease of illustration, I have reproduced the organization chart that is in
effect today.

Table 1: Comparison of Rents and Dues for Lands, Permits and Wood 1902, 1952,
1962, and 1994

BERTH/THA SAW TIMBER CORD WOOD
(green)
1902 $250/Mi? $5.% $2.%/Mfbm $0.5%cd $36,178.%
1952 $100/Mi? $2.%° $5.%9/Mfbm $1.%/cd $39,554.%
1962 NO BERTH/THA $0.% $1.%°/Mfbm $0.5%/cd $56,028.%°
1994/95 $6.55/Km? $0.%° $1.3/Mfbm $0.36/cd $51,492.49
_*4.53/bem *34.240.%°

* refers to values from the Kaska Forest Resources Timber harvesting Agreement, excluding
rental of $4,938.70.

It must be noted that none of the regulations cited make any reference to actually managing the forest or
replacing the forest after harvest. Those authorities were not specifically given under the Territorial Lands Act.

Table 2: Organization Chart, Indian and Northern Affairs Program, Forest Resources
Division (excluding Fire Management)

Regional Manager
Forest Resources
0 VACANT

Head, Forest Management
VACANT

Head, Support Services
TERM

Forest Policy Advisor Inventory Forester Project Forester Forest Resources Clerk Finance/Admin. Clerk Finance/Admin. Clerk
VACANT SECONDMENT ACTING TERM VACANT VACANT
Forest Management Tech. Photo Interpreter Finance/Admin. Clerk
STAFFED STAFFED VACANT
Forest Management Asst. GGIS Mapping
VACANT Technician
TERM

Forest Inventory

Through the 1950's, crews of the Canadian Forest Service out of the Petawawa Forest Research
Centre made excursions into the Yukon and did preliminary surveys in the Nisutlin, McMillan and
Pelly River areas.



In 1964, the Canadian Forest Service sent crews into Yukon to do preliminary forest assessment and
inventory work in the Watson Lake and Marsh Lake areas. During that year, one far-sighted
individual, the late John Wager, drew up land reserves for a sight above the Takhini River and within
a triangle of land bounded between the Liard River, Watson Lake and old Alaska Highway. Timber
inventory data were collected in the Upper Liard Drainage in much of what is now the Kaska Timber
Harvest Agreement area and provided the original data on which the Yukon's first Timber Harvest
Agreements were based in 1969.

In 1976, a shift in the organization resulted in a Forest Management section being set up. The
purpose was to begin an in-house inventory of Yukon's forests. With only five people in the section,
there were bound to be some constraints and delays.

In order to help with the lack of people in 1978, a development agreement was entered into with the
Canadian Forestry Service out of the Northern Forestry Centre in Edmonton to develop a Large Scale
Photo system which we call the "Pod" (Figure 1).

The system went through the normal bureaucratic hoop jumping exercise and in 1994 was fully
licensed and ready to go.



LASER OPTICAL HEAD . VIDEO CAMERA
SEE FIGURE 5 FOR DETAILS

RUBBER SEAL POD

ACCESS DOOR
(6 PLACES)

lFORWAHD

VINTEN TRACKING CAMERA VINTEN CAMERA WITH
SEE FIGURE 2 FOR DETAILS ANNOTATION UNIT

VIEW LOOKING DOWN ON POD

POD MOUNTING BOLTS
(3 PLACES)

ADJUSTABLE
CABLE EXIT DOOR

POD VIEWED FROM PORT SIDE

Figure 1: Large Scale Photo
Pod

Indian and Northern Affairs

Forest Resources Division




The system takes aerial photos at an operational scale of 1:1000 on which fixed area sample plots can be
located. These photos can be flown in strings, stereo sets, or combinations. A second camera takes
tracking photos to assist in locating the sample photos on the ground. Photos can be taken in black and
white, infra red, colour infra red, or true colour on a 72 mm format film. In essence, it can duplicate the
type of photography that we are used to on a smaller film format, as long as the film type is available.

Stereoscopic plots are measured using an Interpretoskop hard wired into a computer. A "floating dot" is
used to fix the plot within a field by pin pointing each corner "on the ground" as seen by the interpreter
along an X and Y axis (side and bottom of the photo). The floating dot is then used to measure the Z
axis or the vertical displacement of the object being measured, trees in our case.

In order to see how accurate we were, a number of plots were measured on the stereo paired photos, using
standard methods on the ground and by measuring the physical height of each tree to get the true heights.
The values were compared. The photo measurements were found to be more accurate then the standard
field measurements by a significant difference. It should be noted that this was based on plot averages
because the swing in errors were greater in the photo plots then the ground plots.

To start a forest inventory, we had to look around and determine where we were going to concentrate our
effort. To this end Rowe's Forest Regions of Canada was the first step (Figure 2).

The Yukon is about 482 681 km? in area (Oswald and Senyk). This figure may not include Herschel
Island but because there are no trees growing on Herschel Island (now) it is of no consequence to the
discussion today.

Of that total area, plants which are recognizable as trees grow to within a hundred kilometres of the arctic
coast. But trees are not forests, and the difference between the two is a matter of definition.

Forests, as defined in the English-Language Version of Terminology of Forest Science Technology
Practice and Products, authorized by the Joint FAO/IUFRO Committee on Forestry Bibliography and

Terminology (1983), suggests the following definition:

FOREST
(1) Generally, an ecosystem characterized by a more or less dense and extensive
tree cover,

(2) More particularly, a plant community predominantly of trees and other
woody vegetation, growing more or less closely together;

(3) An area managed for the production of timber and other forest produce, or
maintained under woody vegetation for such indirect benefits as protection of
catchment areas or recreation. NOTE: Connotes a larger area than a wood.
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So then, what is a wood?:

WOOD
(1) A community of trees growing more or less closely together, of smaller
extent than a forest and generally larger than a coppice. NOTE: It may or may
not constitute a stand depending on its degree of homogeneity in one or more
respects.

At this rate, any government forester may begin to wring his or her hands. In Yukon we generally
describe a forest as a treed landscape where the crowns of the trees over top ten percent or more of the
ground. This is an expression of relative density.

This overview of forest type and location set the limits within which we would start the work. The
northern taiga has trees, but not of a size and density that would interest industrial exploitation. For that
reason we set the northern limit at a line roughly equal to the southern extent of the Ogilvie Mountains

(Figure 3).

In 1981, a reconnaissance level inventory was carried out using satellite imagery. This reconnaissance
inventory confirmed the limits set and helped establish an order of areas to concentrate on. When the
first Project Forester was hired in 1984, we had determined to begin where most of the commercial
timber was known to exist, that is the southeast Yukon from Watson Lake to the La Biche. The
management level scale of 1:50,000 was decided on.

The plan was to work west through the Teslin and Whitehorse districts to Haines Junction and Beaver
Creek, then north towards Dawson. The Project Forester was given an estimate of seven years to
complete the job.

The POD system was used extensively throughout the 1980's until the Department of Transport
requested more complete licensing (which was granted in 1994).

In conjunction with the LSP project, a program establishing Permanent Sample Plots was initiated.
These, too, went through an evolution until the system being used today was reached. These plots are
being established throughout the forested regions of Yukon. In excess of 500 plots have been established
to date. These plots allow us to measure actual growth rates on trees within the plots to better refine the
equations used in forecasting future volumes. The one major draw back in the program is that we find it
very difficult to establish new plots and relocate and remeasure old plots in the same year.

In 1984, Forest Management acquired a Geographic Information System--PAMAP. This integrated
computer mapping technology allows us to produce digital forest cover maps with geographic and man-
made features located and labelled. PSP and LSP plots are recorded on the system. This combined use
of methodologies is what we are still using today.

We are about halfway through the first inventory (Figure 4). At this time, we are proceeding, both in-
house and through contract, over an area in the Salmon Forest Management Unit, Y08 (Figure 5). Of the
area completed to date, 32 percent is non-productive, 3 percent not sufficiently restocked (NSR), 29
percent is forested, and the remaining 36 percent is "other" (including lakes and streams, mountain tops,

and highways) (Figure 6).
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In our evolution, we have gone through a number of periods in attempting to modify southern terms and
usage to local realities. Non-Productive Forest Lands are areas covered in forest, but on which the crown
closure is less than 15 percent. The term non-productive is also used to identify non-treed areas that are
vegetated by grass or shrubs. Good, medium, poor and low site classes are areas on which trees grow at
a faster rate relative to each other (Table 3).

Table 3: Site Classes and Definitions

CODE SITE DEFINITION
CLASS

G Good 20m and over @ 100 yrs, recent alluvium, good drainage and fertility

M Medium | 15to 19m @ 100 yrs, generally lower slopes, few limitations to growth

P Poor 10 to 14m @ 100 yrs, generally uplands, growth limited by wet or dry sites,

coarse textured soils, poor fertility or exposure

L Low Less than 10m @ 100 yrs, uplands or lowlands, limited by very wet or dry
i sites, low fertility, shallow or cold soils or exposure. Low sites with less than
| 15% crown closure are classified as non-productive forest.

Within the forested areas, good sites accounted for only 1 percent of the land base inventoried while
medium sites covered about 16 percent of the land base, poor sites 59 percent and low some 24 percent
of the area inventoried (Figure 7).

THE FUTURE

At the rate we are going, we may have a first pass of the Yukon's forest inventory completed within the
next decade. Updating the data regularly is required, but is restricted by budgets and staffing.
Depletions caused by harvesting, fires, insect and disease must be updated regularly in order to stay
current. As sites are treated, planted or surveyed these treatments must be recorded and tracked.

On December 22, 1992, the Canada Yukon Cooperative Agreement: Forestry Development was signed.
The start was inauspicious -- the first year (January through March 1993) was cancelled as a result of a
federal spending freeze. In time the agreement was allowed to work. Since the inaugural project on the
history of logging in the Yukon from 1896 to 1970 was tendered to the ongoing site preparation project
in the Watson Lake and Beaver Creek Districts, the program has funded the regeneration surveying of
1600 hectares of harvested lands, the site preparation of 751.5 hectares of land (including the present
project) by a variety of methods, and the planting of 623,024 white spruce seedlings. The program has
also funded a variety of research projects, including the development of an Ecosystem Classification
System for the southeast Yukon, a Riparian Zone study, and a Forest Industry employment report. A
total of $2.7 million dollars was initially allocated to the CA:FD, a much needed infusion of funds for
basic forestry in the Yukon.
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TOTAL INVENTORIED LAND
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Figure 6: Total Inventoried Land
Breakdown by Broad Forest Class



FORESTED AREA BY SITE CLASS
WITHIN INVENTORIED LAND

LOW 24%

P (o)
OOR 59% MEDIUM 16 %

GOOD 1%

Figure 7: Forested Area by Site Class
Within Inventoried Land
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I hope that a second agreement will be negotiated to continue on after the present agreement ends in
March of 1996. Where this first agreement was designed to alleviate some of the backlog of NSR (which
we have fallen behind on again this season), the next must do more to answer basic questions on growth
and recovery in Yukons portion of the boreal forest. Research on seeding versus planting options,
optimal seedling plug size for site type, tree fibre physiology and product potential, block size effect on
wildlife, and harvesting options should be undertaken. We will need a greater degree of expert assistance
on research design from the Canadian Forest Service.

On January 19, 1995, the Canadian Environmental Assessment Act was proclaimed law. Section 20 of
the Act reads:

20. (1) The responsible authority shall take one of the following courses of action in
respect of a project after taking into consideration the screening report and any
comments filed pursuant to subsection 18(3):

(a) subject to subparagraph (c)(iii), where, taking into account the implementation of
any mitigation measures that the responsible authority considers appropriate, the project
is not likely to cause significant adverse environmental effects, the responsible authority
may exercise any power or perform any duty or function that would permit the project to
be carried out and shall ensure that any mitigation measures that the responsible
authority considers appropriate are implemented;

Forest Resources has been left without the ability to ensure any post harvesting silvicultural activity takes
place. The Canada Environmental Assessment Act now gives us that authority.

Over the past two years forestry, as an industrial operation, has come to the forefront. No week goes by
without some letter to the editor of editorial comment being made in the local newspapers or interview on
the local radio stations. The arguments are many, but one sentiment comes through quite clearly and was
stated quite simply in a letter printed in the Whitehorse Star on Tuesday, January 17" 1995.
In the letter, written by Jim Borisenko of Carcross, a rehash of the opinions expressed by an former
Regional Manager of Forest Resources on the environmental effects of clear cut logging and arguments
against clear cutting he said, "...please, leave the development of the Yukon's forest resource to
Yukoners."
LIST OF REFERENCES

Canada Environmental Assessment Act, C. 37. 1992.

Department of the Interior Annual Report, 1899-1900. 1901. Ottawa.

Department of the Interior Annual Report, 1905-1906. 1907. Ottawa.

Department of Resources and Development Annual Report, 1951-53, Volume 2. 1954. Ottawa.

Department of Northern Affairs and National Resources Annual Report, 1953-56. 1957.
Ottawa.

Northern Design Consultants. 1993. A History of Logging in the Yukon: 1896 - 1970. Canada

Yukon Cooperative Agreement:Forestry Development. Queens Printer, Whitehorse,
Yukon.

16



Joint FAO/IUFRO Committee on Forestry Bibliography and Terminology (1971, 1983).
Terminology of Forest Science Technology Practice and Products. Society of American
Foresters.

Oswald E.T., Senyk J.P. 1977. Ecoregions of Yukon Territory. Fisheries and Environment
Canada. Publication BC-X-164.

Rowe, J.S. 1972. Forest Regions of Canada. Department of Environment Canada. Forest
Service Publication No. 1300

Santry, M. 1995. Forest Cover Mapping, Volume 1, Yukon Forest Classification/Field
Sampling. Forest Resources, Whitehorse.

Territorial Lands Act (R.S., c. T-6,s. 1.)

Territorial Timber Regulations, P.C. 1954-1214

Territorial Timber Regulations, P.C. 1962-1042

Territorial Timber Regulations, CR.C., c. 1528;SOR/79-508

Yukon Timber Regulations, C.R.C., c. 1528; SOR/87-191

17



APPENDIX 1

CONVERSION FACTORS
1 m3 stacked =0.6250 m®
I m? = 1.6 m® stacked
1 cord = 3.6 m® stacked
1 m3 stacked =0.28 cord
1 cord =225m?
I m? = (.44 cords
1,000 FBM =5.6634 m®
176.57 FBM (sawn) =1m?
1 Ha =2.47 acres
1 acre = 0.40 hectares
1 m*/Ha =0.111 cords/acre
1 cord/acre =8.956 m*/Ha
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QUESTION PERIOD

Topic: State of Yukon's Forests
Speaker: Don White
Q: Don, in your diagram you said that one percent of the forested area is classed as good

A:

forest and people are still looking for it. Does that imply that it hasn't been cut?

No, in that area that we have inventoried so far, only one percent of that total area has
been forested and that we actually consider to be good. So, based on the measurements -
- the ground truthing, and so on, one percent has hit 20 metres in 100 years; the rest is
somewhat slower. I know that when they did the Greater Kluane Land Use Management
Plan, there were two blocks of timber out there and they are far enough off the Alaska
Highway that it might take 10 or 20 years for a logger to find it. With the other stuff, we
all know there is a fair amount of fairly quick-growing timber in the Watson Lake area --
whether it happens to be in the timber harvest agreement area, or whether it happens to
be outside of the agreement area; whether it happens to be near the blow-down area that
is being harvested in the Labiche -- it just doesn't amount to a whole lot of timber that is
really fast-growing.

I am not from the Yukon, and this is the only part of Canada where the federal
government is in the forest management business. Could you review for those of from
outside of the Yukon what authority the federal government has to sell timber and how it
is sold?

It is basically covered under the territorial Lands Act. The authority is granted in the
legislation itself and the legislation basically says that "No person shall cut timber on
territorial lands unless the person is the holder of a permit." The Government of Canada
gives itself the right to control that. If, and when, devolution ever occurs, that right will
be passed from the federal to the territorial government, and the same kinds of rules will
apply. That is the way it is handled in the provinces. If you end up wanting to harvest
timber, you approach the local district officer and apply for a permit, and take it from
there. Without the legislation, the authority doesn't exist.

My name is James Allen, and I'm from Champagne-Aishihik. I would like to know --
there is a beetle infestation in our area. Are any of those trees up there within the one
percent that you have in your diagram?

I honestly don't think so. From what I recall, they are further north from where the
infestation is. There is one in the area -- I think it is Hutshi Lake -- and another one that
is over toward the mouth of the Donjek.

Why are the logging companies so eager to get in there, then, if it's labelled as not so
good, or whatever you call it?

I am being a little bit facetious. It's just that, from what I've seen with the development
that is going on in Watson Lake, as an example, I can't tell you how many permits have
been issued there, but I don't think there is very many of them that are much more than,
say, 10 miles, at the most, off of the Alaska Highway. So, I figure those areas are
relatively safe -- for the interim, anyway.
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HISTORY OF LOGGING IN THE YUKON: 1896 - 1970
by

Kathy Bisset
K.Bisset & Associates

This project was initiated in September 1992 and completed in June 1993 to:

- complete a chronological history of logging from the gold rush to modern times from 1896 to 1970;
- provide volumes and location of cutting activities in database format;

- review logging methods and management practices.

This project was initiated by Forest Resources (Northern Affairs Program under the Canada/Yukon
Cooperative Agreement; Forestry through Economic Development, Government of Yukon.

Approximately 175 articles, ledgers, files, books, reports and other documents were reviewed. Records
at the Yukon Archives, included listings of wood taken aboard by steamers, sawmill returns, timber
cutting permits, timber berth applications and inspections. Early timber records were kept by the North
West Mounted Police (NWMP) and mining agents. Later, federal land management officers managed
forestry activities and records were kept for each district.

HISTORICAL SUMMARY

Historical information was divided into three periods of activity; Gold Rush Period (1898-1916);
Steamers/Mining/Expansion Period (1917-1949); and Modern Period (1950-1970). Logging has been
associated primarily with mining and transportation activities, with two short periods of intensive
activity, during the Gold Rush (1896-1901) and during the construction of military defense projects of
World War II (1942-1945), including the Alaska Highway, the Haines Road and Canol Pipeline projects.

GOLD RUSH PERIOD (1896-1916)

Prior to the gold rush, the forest provided the native cultures with materials for dweHings, fuelwood and
basic needs. As the white traders and prospectors arrived, small settlements and trading posts were
established, utilizing local forest resources. Several sawmills existed as adjuncts to established trading
posts.

(SLIDE#1)

In 1895, the North West Mounted Police (NWMP) arrived to construct a post at Fort Constantine, on the
Yukon river about 70 miles downstream from the future site of Dawson. Logs were cut upriver, rafted
and floated down, hewed or sawn square before use. A settlement developed nearby at Forty Mile, where
in August 1896 George Carmacks recorded his discovery claim on Bonanza Creek, to the southeast
which was to be the centre of the Dawson goldfields and the goldrush which followed. Additional police
posts were to be constructed to form a chain of communication from one end of the territory to the other.
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The massive influx of prospectors and stampeders in 1898 created the first rush on Yukon timber
requiring timber for mining; (cripping, thawing ground, flumes etc.) for transportation; (steamer
fuelwood, boat construction [rafts to steamers], railroad and road/trail construction [railroad ties, bridges,
road corduroy], for fuelwood; and for shelter; (from basic cabins to hotels).

Stampeders reached the Klondike by several routes; (OVERHEAD #1) from Haines; along the Dalton
Trail, a toll road of 305 miles, following the old Chilkat route from the coast north by Dezadeash and
Aishihik Lake to Yukon Crossing on the Yukon River; (SLIDE #2)

from Skagway; gear was hauled over the Chilkoot Pass, boats were constructed at Lake Lindeman and
Lake Bennett to continue down the Yukon River system to Dawson. (SLIDE #3)

The construction of the WhitePass Yukon Railway began in 1898 in Skagway,Alaska (SLIDE #4) and
by July 1899 had reached Lake Bennett. Steamers transported materials and stampeders from Lake
Bennett (SLIDE#S). In 1900 the railroad was completed to Whitehorse. Sawmills developed along the
routes to the Klondike to create lumber for boat and building construction. A sawmill was located in
Carcross, known as the Kings Mill. (SLIDE#6)

(SLIDE #7) Whitehorse became the head of navigation for the Yukon River and the site of a boat
building shipyard for the British Yukon Navigation Company. (SLIDE #8) Steamers operated from
Whitehorse to Dawson from 1898-1956. At the height of the gold rush up to 250 sternwheelers plied the
rivers of Yukon and Alaska. (SLIDE#9) (OVERHEAD#S-9) From Whitehorse to Dawson City a
distance of 460 miles, the sternwheelers burned about 80 cords downstream and upstream about 100-180
cords at the rate of 1 to 2 cords per hour. Every 4-5 hours they would stop at one of the woodcamps
along the river. Woodcutter camps and settlements were located approximately 25-30 miles apart.
(OVERHEAD #2,3,4)

(SLIDE #10) (OVERHEAD#S)

Cords of wood were usually cut and hauled to the riverbank in the winter. Wood had to be 4 feet long,
not more than 8" at the butt or less than 4" at the small end. Smaller boats used 3 ft lengths. Wood was
piled by the rivers edge 6ft high and 4ft wide in double tiers. Sternwheelers docked, a gangblank was put
ashore and wood was loaded on a little 2 wheel hand "truck up" and wheeled on board. The wood was
loaded as fast as possible and crews could load up to 16 cords in 40 minutes. Usually 8-15 cords were
taken per stop depending on the cargo space. Records were kept of wood taken at each stop for each trip.
The steamers of the British Navigation Company consummed some 8000 cords each during the season.
(SLIDE#11). Over 300,000 cords were consummed between 1898-1956 along the Yukon River.

In the Dawson area, wood was being utilized at an alarming rate.

(SLIDE #12) As wood became scarce, timber was acquired on commercial timber berths further upriver
and transported down by rafts. Timbers were quickly made into cabins, cordwood or sawn lumber by the
12 sawmills in operation. These included the Joseph Ladue sawmill, the Klondike Mill company, the
Arctic Sawmill company and Canadian Yukon Lumber company. Fuelwood was consumed for domestic
purposes (SLIDE #13) as well as for the thawing of ground. (SLIDE #14) Mining activities required
timber for buildings, tramways, cribbing, sluice boxes, and flumes. (SLIDE #15#16).

In 1900 alone, over 700 commercial permits were active in the Yukon (with the majority near Dawson),
over 70,000 cords were cut, and 7 million FBM of lumber produced.

(SLIDE#17)

In 1902, the "Overland Trail or New Government Road" was constructed from Whitehorse to Dawson, a
distance of 340 miles. (OVERHEAD #6). From 1902 to 1924, the Whitepass & Yukon Route Company
provided winter transportation along this route using horses and sleighs. Roadhouses and stables were
located approximately 20 miles apart, built with local timber and heated by roaring fires.

(SLIDE#18) (OVERHEAD#S-18)

21



During the gold rush, the Dawson area was the most active district for mining related projects. In 1905
the first dredge (Canadian No. 1) was put into operation at Bear Creek. In 1906, the construction of the
Klondike Mines Railroad was initiated to provide a 32 mile long railway to transport fuelwood and
building materials, etc. from Dawson to the goldfields until 1914. In 1906, records indicate that 44,944
ties were manufactured for this railroad. The Yukon Ditch was also started in 1906, completed by 1908,
providing water and power from the Twelve Mile river north of Dawson to Gold Hill on Bonanza Creek.
Construction included 19.6 miles of flume, (OVERHEAD #7) 38 miles of ditches and 12.6 miles of
pipe. (OVERHEAD #8) Ditches were made with steam shovels and a wooden stave pipe from redwood
staves from California. A sawmill was located in the Twelve Mile River area, which provided utilized
native timber for flumes and piling. In 1907, 7,192,894 FBM were manufactured at 12 Mile sawmill.

The first timber regulations were issued in 1898 for timber berths, issued from Ottawa, where a berth
could not exceed five square miles nor be less than one mile in breadth and not allowing more than five
berths per any one company. There was confusion in administering these regulations by the NWMP and
mining agents at the major posts, including Tagish, Whitehorse, Big Salmon, Fort Selkirk, Stewart,
Dawson and Forty Mile.

After the goldrush there was a rapid exodus of the territory population, from 27,219 in 1901 down to to
8,512 in 1911. Most of the good mill logs had been removed from the creeks along the Yukon River both
upstream and downstream from Dawson. (SLIDE#19) (OVERHEAD#S-19). Inspector reports from
the Dawson District Agent in 1910 and 1911 revealed that wood piles remained on the riverbanks and
good, easily accesible wood was limited.

Report Dawson District 1910.

"Mosehide Creek to the last creek 12 miles below Dawson have all been cut over; below the Twelve Mile
creeks are practically denuded of wood, most of it reported as being cut in the 1909 season and taken to
Alaska, without dues paid.

The methods used by loggers and woodchoppers is that they use only the choicest of the wood and mill
timber, leaving behind considerable wastage on the ground. Another destruction of wood is the burning
of timber by wood contractors to make dry wood. The loss from this souce is appalling, all the dry wood
is totally destroyed besides many million feet of sawlogs. I recommend prohibiting the use of mill timber
for wood, making the penalty heavy for seting out fires to make dry wood, cancelling all permits and
timber berths for persons guilty of the enormous destruction of timber. This would aid in the
conservation of the timber resources of the territory." Chas.R.McLeod.

Report Dawson District 1911.

A total of 4105 cords were mentioned as cut at the various creeks along the Yukon River from above
Minto to the Indian River above Dawson.

"From about 7 miles above Minto all the timber has been cut. (OVERHEAD #9) There is still lying on
the banks of the river 150 cords of 16 ft wood belonging to Maynard, cut in 1910 on Timber Berth
No.72."

In 1901 a discovery claim for gold was staked on Duncan Creek in the Mayo District. This sparked a new
gold rush with stampeders entering the district. Highet Creek was staked in 1903. Mayo Landing was
established in this year. In 1913, the Silver King was staked for galena or lead-silver ore on Galena
Creek. This sparked new mining development with timber required for underground shafts and tunnels.
Ore was brought by horses and sleds to Mayo to await shipment to the smelter in San Francisco. In
1914, the steamer 'Vidette' took the first shipment of silver-lead ore out of the district via the Stewart and
Yukon Rivers to Whitehorse.

STEAMERS/MINING/EXPANSION PERIOD 1917-1949
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Mining development continued in the Dawson and Mayo Districts. (SLIDE #20) The construction of
dredges to work the Klondike goldfields brought a need for lumber and fuelwood for the steam engines as
well as for the thawing of ground prior to dredging.

(SLIDE #21)

Sawmills existed near the settlements, their operations varying from steam power to small caterpillar
tractor driven saws. (SLIDE #22&23) Buzz saw Jimmy developed a unique portable saw on the
Whitehorse waterfront. (OVERHEAD#10) '

Both gold and silver ore mining continued to be active in the Mayo District. (SLIDE#24) In 1920, the
Yukon Gold Company formed Keno Hill Ltd. to consolidate their holdings in the Keno Hill area. The
Treadwell Yukon Company established in the district in 1921. Sawmills in Mayo provided lumber and
milled timbers for shafts, including the Kimball Brothers sawmill. (SLIDE#25) Timber was harvested
along the McQuesten, Stewart River and Mayo Lake areas. (SLIDE#26) The stemwheeler 'Keno'
completed in 1922 operated along the Stewart River until 1951, bringing the ore by barges to Stewart
Island (a distance of 180 miles) for transfer to other steamers going upstream to Whitehorse and by rail
to Skagway. Werneke and Elsa camps were developed. (SLIDE#27) In 1936, the mill at Elsa processed
150 tons/day. After 1923 cat trains were used to haul wood (SLIDE #28) to the mines in Elsa and Keno
and the ore from there back to Mayo. Later trucks were utilized. (SLIDE#29) Treadwell Yukon ceased
operation in 1942, the mine remaining idle during World War II and beginning production again in 1947
under the name United Keno Hill Mines Ltd.

(SLIDE#30) (OVERHEAD#S-30)

In 1942, the U.S. Army initiated the construction of the Alaska Highway in Dawson Creek, to build a
1513 mile road to Fairbanks Alaska. Each regiment was assigned one sawmill to mill lumber for housing
and bridge construction. Firewood was needed in large quantities. (SLIDE#31&32)

(OVERHEAD #11) In 1943 there were 21 sawmills in operation to mill lumber for the construction of
bridges, military camps, relay stations and airports. (OVERHEAD #12) A total of 133 permanent
bridges of various types were designed, and of these, contractors had completed 99 by the end of October
1943. Most were short wooden trestle spans built with native timbers.(SLIDE#33&34)
(SLIDE#35&36) (OVERHEAD #S-36)

The construction of the Haines Road and Canol pipelines were also constructed in 1943-44 to bring oil
from Norman Wells to support the war effort. A refinery and tank farm was built in Whitehorse a
distance of 577 miles of pipe and ten pumping stations. The steamers were also used to transport army
vehicles and equipment to Eagle Alaska.(SLIDE#37)

"Timber cut under free permits for joint defense construction projects in 1943 included 14,500,463 FBM
of sawn lumber, 49,356 cords, 14,500,463 FBM sawn lumber and 618,123 linear feet of timber for
bridge, piling, building logs and telephone poles." 1943 Annual Report

(SLIDE#38) Rafts continued to be made, cut from timber berths located along the Stewart and Pelly
Rivers, and floated downstream to Dawson. (A telgram from Fort Selkirk to Dawson in September 1947
indicated a raft would be arriving in six days with approximately 220 cords of wood.)

In the Mayo District, logger Jack MacKenzie kept personal work diaries. In 1949 he logged on timber
berths above Fraser Falls on the Stewart River skidding logs to landings with a D-2 cat from January-
July, cutting about 300 trees/day in the summer months. Logs were rafted down to the Mayo sawmill in
August and September, some rafts containing up to 4,000 logs. New timber stands were found in
October, cutting and skidding to landings continued through December.

MODERN PERIOD 1950-1970

In 1950, the highway from Elsa to Mayo and to Whitehorse was finished. By 1953 this was extended to
Dawson City. This marked the end of the steamboat era and the centre of government was moved from
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Dawson to Whitehorse. Bridges were constructed over the Pelly and Stewart rivers in 1960. In the late
60's the Dempster and Robert Campell highways were completed.

The Mayo District continued to be active for timber harvesting to provide stulls, cribbing and lagging for
United Keno Hill Mines Ltd. Usually a tree was milled into products: the bottom section for sawlogs,
next for stulls (diameter 9-12"), then cribbing (5-9"), and lagging (2-5").

The Watson Lake sawmill began producing in the fifties. In the mid 60's, Acorn Timber Ltd. obtained
timber rights in the Pelly River and Macmillan River areas and opened a mill just north of Whitehorse,
becoming the north's largest producer of sawn lumber products.

FOREST MANAGEMENT

(OVERHEAD#13)

Formal Timber Regulations were established in 1954 with dues at $.50/cord for dry wood and $1.00/cord
for green wood, $2.00 (poplar) and $5.00(other)per million foot board measure (M. FBM). New
regulations in 1962 halved these dues. Sawlogs were reduced to $1.00 per M. FBM for all species. There
were no dues charged for timber used for mining purposes on mining claims.

Resource management districts were established to manage timber. Inspections were conducted
management officers. (SLIDE #39) (SLIDE #40) A map, stained by floodwaters, was found in the
Mayo District files, indicating districts in the early 1950's, including Whitehorse, Haines Junction, White
River, Carmacks, Teslin, Watson Lake, Mayo and Dawson.

(SLIDE #41) (OVERHEAD #S-41) In the early 1970's, the Yukon was divided into 10 districts,
dividing the Whitehorse district to Tagish and Laberge, dividing the Carmacks district to add Ross River
and changing White River to the Beaver Creek district. The boundaries of Dawson and Mayo districts
remained the same.

For the purpose of locating cutting activities a series of figures (67) were developed for each of the ten
resource management districts. For each figure, logging zones or polygons were created to define cutting
locations for volume information. (SLIDE# 42) (OVERHEAD#S-42)

DATABASES

Databases were prepared, grouped into four categories according to time period and type of information
available. Volumes were determined for each polygon or logging zone, for each year of activity in each
database.
(OVERHEAD#14)
Transportation Activities - Rivers, Roads and Trails

1899-1916

1935-1949
The Transportation database included two periods of records, with a total of 308,168 cords cut within
six logging districts within 49 logging zones, located primarily along the rivers. Cordwood was used
mostly for steamer fuelwood and mining activities.

(OVERHEAD #15)
General Activities - General Timber Permits

1947-1970
This database included all volumes issued for general activities by each resource management district. A
total of 115,649 cords were cut from 1947 - 1970, the highest amount was cut in the Mayo district at
23682 cords, with Laberge second highest at 23682 cords. Watson Lake and Tagish had the most green
cordwood cut. The districts with the most lumber manufactured were the Tagish, Mayo and Watson
Lake districts. A majority of the ties for the Whitepass & Yukon Route railroad were cut in the Tagish
district at 24,543 ties from 1956-1969.
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(OVERHEAD #16)

The annual summary of volumes cut each year indicate fluctuations in activities for all districts. Records
from 1947-1950 represent those of the Mayo area only. In 1953 the cutting of fuelwood began to
decrease with the decline of steamer activity and by 1958 only 2627 cords were cut in the Yukon during
this year. In 1968, the highest amount of lumber was manufactured and dry cords were cut for this
database.

Commercial Activities - Timber Berths, Sawmills

1898-1913

1947-1970
Records of commercial timber berths were from 1898-1913 and 1947-1970. There was no timber berth
information located for 1913-1947 other than in the Annual Reports. (Overhead #17) A total of 136
berths were recorded in the early period with the most in the Dawson District (69), along the Yukon and
Stewart Rivers. (Overhead #18) 246 berths were recorded in the later period with the majority in the
Mayo district.

Annual Reports - Commercial, General Activities

1900-1961
The Annual Reports prepared by the Department of Interior, Ottawa, were summarized including general
and commercial activities. (Overhead #19) For general activities between 1900-1904, volume
information was compiled into five subagencies, including 40 Mile, Fort Selkirk, Whitehorse and
Dawson from 1900-1904 and afterwards as Dawson or Yukon regions. A total of 8876 timber permits
were issued, the highest amount was in 1900 at 698 permits, also the highest amount of cordwood at
close to 70,000 cords. Between 1914-1933, 8472 cords were seized for unlawful cutting. In 1951, the
highest production of linear feet(LF) was recorded at 1,074,691 LF.
(OVERHEAD #20) For commercial activities a total of 1487 berths were registered between 1900-
1961, noted as Dawson or Yukon. The highest amount of FBM (slightly less than 8 million) was
produced in 1902. The highest amount of cordwood (for this database) was recorded in 1909 at 19,572
cords.

CORDWOOD COMPARISON 1899-1970

(SLIDE# 43) (OVERHEAD#S-43)

A comparison of the records was made for cordwood from 1899- 1970, comparing amounts from the
Annual Reports, Colin Heartwell's review in the "Forest Industry in the Economy of the Yukon" and the
Transportation and General databases created as part of this project. Two peaks of activity occurred in
1900 and 1943. (OVERHEAD#21)

SITE SURVEY

An aerial field survey by helicopter was also completed along the Yukon River from Carmacks and along
the Stewart River to assess regeneration of the forest at the numerous woodcamps and millsites.
(SLIDE#44,45) Generally it appeared that the cutting areas from the early 1900's were regenerating with
spruce in a satisfactory manner. Density and growth varied with site conditions. (SLIDE#46,47) A site
on the Stewart River, used for steamer fuelwood was the site of a controlled burn by Forest Resources in
the early 1970's. (SLIDE#48&49) This now has dense regrowth of spruce. General Enterprises had a
number of millsites in this area during the 1960's, to haul lumber for United Keno Hill Mines.
(SLIDE#50 &51) The millsite area has a large slab pile remaining with poplar growth. Adjacent is a
stand where the larger timber had been selectively removed. The younger timber left standing is now
mature.
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DESCRIPTION OF SLIDES:

#1: Fort Constantine - North West Mounted Police Post-1985

#2: Road Corduroy used for Early Roads and Trails - 1898

#3: Whipsawing for Boat Construction at Lake Bennett -1898

#4: Whitepass & Yukon Route Railroad - Whitepass -1899

#5: Steamer & barges leaving Lake Bennett - 1899

#6: Kings Mill in Carcross

#7: Whitehorse - Head of Navigation - 1900

#8: Building 'Dawson’ & "Whitehorse' sternwheelers in the British Yukon Navigation Co.shipyards,
Whitehorse-1901

#9: Whitehorse-Dawson Map -showing settlements & camps along Yukon River from Southern
Lakes to Dawson (included as Overhead # S-9)

#10: Steamer stopping for wood along riverbank

#11: British Yukon Nvigation Co. Record - 1902 - 991/2 cords used from Reindeer Creek above Dawson
to Whitehorse on Yukon River #12: AEC steamer with large rafts in front in Dawson

#13: Women prostitutes in Dawson working on fuelwood

#14: Men in Dawson goldfields thawing ground

#15: Men on tramway system for claim Dawson Goldfields

#16: Cribbing used on claim - Last Chance Creek - Dawson

#17. Whitepass & Yukon Route Stageline - Old Dawson Winter Road

#18: Dawson Goldfields - Klondike Mines Railroad - Yukon Ditch
(included as Overhead #S-18)

#19: Government Fuelwood Report - 1909-1910 (included as Overhead #S-19)

#20: Dredge Construction of No.4 on Bonanza Creek - Dawson

#21: Thawing ground before dredge on Bonanza Creek - Dawson

#22: Sawmill operated by steam power - Burwash Landing 1920

#23: Small caterpillar tractor used to cut logs - Mayo

#24: Map of Mayo Mining District

#25: Kimball Brothers Sawmill in Mayo

#26: Sternwheeler 'Keno' in Mayo which transported or on Stewart River

#27: Elsa Camp - woodpile and miners in front of tunnel

#28: Caterpillar tractors used to haul timbers to mines - Mayo

#29: Hauling with trucks - Yukon Treadwell Company - Mayo

#30: Alaska Highway and Canol Projects 1942-1945 - Overview Map
(included as Overhead #S-30)

#31: Cone shaped woodpile - Coal River Way Station

#32: Whitehorse Camp - Alaska Highway

#33: Building Road with native timbers

#34: Bridge at Canyon Creek

#35: Portable sawmill along Alaska Highway

#36: Description of bridges - stringers used
(included as Overhead #S-36)

#37. Army vehicles on steamers transported to Dawson and onto Eagle, Alaska

#38: Raft of Fuelood, transported to Dawson - Little Sam at Fort Selkirk 1947

#39: Record - 1949 Timber Inspection - Whitehorse

#40: Old Resource Management Districts Map

#41: Current Resource Management Districts Map (included as Overhead # S-41)

#42: Polygons of logging zones created for each District (included as Overhead #S-42)

#43: Cordwood Comparisons 1899-1970 (included as Overhead #S-43)

#44: Field Survey - Yukon River - Fort Selkirk - 1992

#45: Field Survey - Yukon River - Regeneration of Islands - 1992

#46: Field Survey - Yukon River - Density of Spruce Regeneration - Sparse

»
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#47: Field Survey - Yukon River - Density of Spruce Regeneration - Dense

#48: Field Survey - Stewart River - Steamboat wood camp - control burned in 1970's to

encourage regeneration .

#49: Field Survey - Stewart River - Steamboat wood camp - dense regrowth of spruce due to
burning

#50: Field Survey - Stewart River - old millsite - General Enterprises logging operation - mid
1960's

#51: Field Survey - Stewart River - cutting area adjacent to old millsite - example of selective
cutting

DESCRIPTION OF OVERHEADS

#1: Early Roads and Trails - Dalton Trail
#S-9: Slide#9 Whitehorse-Dawson Map -showing settlements & camps along Yukon River from
Southern Lakes to Dawson (included as Overhead # S-9 )
#2: Yukon River - Steamer/Logging Activities -Tagish to Carmacks
#3: Yukon River - Steamer Logging Activities -Carmacks-Henderson Creek (Dawson District)
#4: Yukon River - Steamer/Logging Activities -Excelsior Creek- Boundary of Alaska (Dawson
District)
#5: Loading Wood on Sternwheelers
#6: Old Winter Road - Whitehorse to Dawson
#S-18: Slide#18 Dawson Goldfields - Klondike Mines Railroad - Yukon Ditch (included as
Overhead #S-18)
#7: Yukon Ditch Flume - 1907
#8: Yukon Ditch Project in Dawson District
#S-19: Slide#19 Government Fuelwood Report - 1909-1910
(included as Overhead #S-19)
#9: Menard's woodpile - Cut in 1910, 5 miles above Minto on the Yukon River
#10: Buzz Saw Jimmy on his original Yukon saw- Whitehorse Waterfront
#S-30: Slide#30 Alaska Highway and Canol Projects 1942-1945 - Overview Map (included as
Overhead #S-30) '
#11: Sawmills for the construction of the Alaska Highway- 1943
Watson Lake to Whitehorse
#12: 1943 Sawmill & Logging Operations - Alaska Highway
#S-36: Slide #36: Description of bridges - stringers used
(included as Overhead #S-36)
#13: Territorial Timber Regulations - 1954 & 1962
#S-41: Slide#41: Current Resource Management Districts Map (included as Overhead # S-41)
#S-42: Slide#42: Polygons of logging zones created for each District (included as Overhead #S-42)
#14: Database - All District/Polygon Summary - Transportation Activities
#15: Database - All District Summary - General Activities
#16: Database - All Districts - Annual Summary - General Activities
#17: Database - All District Summary - Commercial Timber Berths 1898-1913
#18: Database - All District Summary - Commercial Timber Berths 1947-1970
#19: Database - Annual Reports - General Activities
#20: Database - Annual Reports - Commercial Activities
#S-43: Slide #43: Cordwood Comparisons 1899-1970
(included as Overhead #S-43)
#21: Cordwood Comparison 1899-1970
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FIGURE 2:
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TABLE 3: YUKON RIVER - STEAMER/LOGGING ACTIVITIES

Fig. No. Name Steamer Wood Cabins NWMP Telegraph Post
Polygon Stop Camp Post Station Office

TAGISH DISTRICT

12E Taku Arm

13F Bennett - Lake Bennett
13E Carcross - Nares Lake
13A Tagish - Tagish Lake
13D Conrad - Windy Arm

15A Marsh Lake .

16A Canyon City

LABERGE DISTRICT

17B Whitehorse - Mile 0
17B Croucher Creek

17B Clutte

17B Takhini River

17B Raymonds Island

17C Upper Laberge

18C Laberge Indian Village
18C Laurier Creek

20A Lower Laberge L
20B Ironside & Co. Woodyard
20B Burn's Woodyard

20B Henderson's Woodyard

20B Robb's Woodyard

20B Stephenson's Woodyard

20B Johnson's Woodyard

20B Robb's Woodyard

20B 17 Mile Woodyarxd

20B Tanana Reef

20B Stephanson's Woodyard No.3
20B Murcheson's Woodyard

20B Littles and Co. Woodyard
20B Saint's Woodyard

20B Cape Horn -

20B Hootalingua - Mile 90 ®
20C Teslin River

20D Bayer's Camp # 1

20D Cassiar Bar - Mile 117 b
21A Big Salmon - Mile 133

21A Big Salmon River

CARMACKS DISTRICT

35A Dutch Bluff

35A Byer/Eric's Woodcamp- Mi 139
35A Claire Creek

35A Twin Creeks

35A Little Salmon

37A Lakeview *
37A Lepage's Woodcamp

37A Mooreside Bend

37A Myer's Bluff

39A Tantalus Butte Coal Mine
39A Carmacks - Mile 202
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TABLE 3: YUKON RIVER - STEAMER/LOGGING ACTIVITIES

Fig.
Polvygon

No. Name

Stop

Camp

ARMACKS DISTRICT

39A
39C
39C
39B
39B
39C
39C
39B
39C
39C
39cC
39C
39C
398

40B.

40B
40D
40B
40D
40D
40B
40E
40D
41A
41A
-41A
41A
41A

Carmacks - Mi 202
Meyer's -Roadhouse
Lepage's Woodcamp #1°
Lepage's Woodcamp #2
Five Finger Coal Mine
Kellyville .
Five Finger Rapid
Tatchun Creek

Yukon Crossing-Mi 236
Merrice Creek
Williams Creek
Hoochekoo Creek
Obrien's Woodcamp
McCabe Creek

Minto - Mi 258

Tom's Cabin

Big Creek

Devil's Crossing
Hell's Gate .
Wolverine Creek
Slaughterhouse Slough
Pelly River

Fort Selkirk -Mi 282

Ralston's Woodyaxd #1°

Ralston’s Woodyard #2
Pilot Island

ABC Roadhouse
Crippleé Creek

DAWSON DISTRI

54A
54A
55A
55A
55A
55A
55A
55A
55A
55A
56A
56A
56A
56A
56A
56A
56B
56A
57A
57B

Mensies Woodcamp
Selwyn Station-Mi 317
Isaac Creek

Caring Woodyard
Britannia Creek
Britannia Island
Ballarat Creek
Coffee Creek
Halfway Island
Kirkman Creek-Mi 362
Independence Creek
Carlisle Creek

Los Angeles Creek
Thistle Creek
Sawmill Island
Oneil's Landing
White River

Draken's Woodcamp

*

Stewart Island - Mi 390 ¢

Henderson Creek
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TABLE 3: YUKON RIVER - STEAMER/LOGGING ACTIVITIES

Fig. No. Name Steamer Wood Cabins NWMP Telegraph Post
Polygon Stop Camp Post Station Office

DAWSON DISTRICT
59A Excelsior Creek

59A Rosebute Creek

59A Oglivie Island

59B 60 Mile River

59A Reindeer Creek .
60A Mecham Creek

60A Indian River

60A Galena Creek

60A Caribou Creek

60A Swede Creek

60A Hatchet Island

60A Dawson City - Mi 460
61A Moosehide

61A Fort Reliance

61A 16 Mile Creek

61B Chandindu River

61A 15 Mile River

61A Cassiar Creek

61A Happy Creek

62A Forty Mile Settlement *
62B Forty Mile River ;
62A Coal Creek

62A Cliff Creek

62A Fanning's Woodyard
62A Red Creek "
Boundary of.Alaska

LAE I N 2R 2N 2N 2N BN 2R N N IR IR K K T SRS SOy

Steamers
Wood consumption differed from boat to boat. (19)

Steamer - Cords/Houx
Nisutlin 1/2 coxd
Keno 5/8
Aksala 1 1/4
Casca 1 1/4
Whitehorse 1
Klondike 1

Whitepass & Yukon Route :

After the railroad was built, Whitehorse was the head of navigation
for the Yukon River. The Whitepass & Yukon Route or British
Navigation Company established offices, shipyards, and big docks
for the boats. Records of wood use for each sternwheeler were
documented, but due to the possibility of duplication with the
permits and volumes in the government ledgers, have not been
included in the databases. Example 1 indicates the type of records

-10-
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1al Yukon saw (Yukon Archives).
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e g - = ¥ = (Most of the orxgxnal
temporary spans on the pioneer road did not survive the spring thaw
of 1943, and the summer floods swept away many of their
replacements.)" Source: The Alaska Highway - 40th Symposium -
Kenneth Coates

VOLUME INFORMATION - ALASKA HIGHWAY

" Timber cut under free permits for joint defense construction
projects included 14,500,463 FBM of sawn lumber, 49,356 cords of
fuelwood and 618,123 limear ft. of timber for bridge piling,
building logs, and telephone poles. " 1943 Annual Report

Note: A total .of 49,356 cords are entered into the Annual Report
database in 1943 as (PALCAN) Project - Alcan Highway.

TABLE 6: 1943 SAWMILL & LOGGING OPERATIONS - ALASKA H{FiWAY

Polygon Location/Name of Operation/Contractor Amount
i of Sawn - FBM

1A U.S. Army Sawnill- Watson Lake - 331st Engineers 254,108

1B Watson Lake Airport - R.C.A.F. 1,068
1C Liard River Sawmill - M.H.Kansas City Bridge Co. 167,067
7C Nisutlin Bay Sawmill - Dowell Construction.Co. 858,744
8A Deadman Creek Sawmill - Dowell Construction Co. 294,000
13B Mile 7 Carcross - Dowell Construction Co. 383,382
13F Wheaton River - M.H.Kansas City Bridge Co. 440,000
14B Watson River - Robinson Sawmill - M.H.K.B.CO 1,801,361

17F Mile 12 West Sawmill - U.S.Army - 331st Engineers 282,998
22A Mile 27 West Sawmill - M.H. Kansas City Bridge Co. 348,762
22B Mile 48 West Sawmill - Dowell Construction Co. 1,044,856
23A Mile 50 West Sawmill - Bechtel Price Callahan Co. 738,977
27A Mile 100 West Sawmill - Dowell Construction Co. . 1,489,785
27A Mile 100 West Sawmill - M.H. Kansas City Bridge Co. 691,284
27B Clyde Wann Sawmill - M.H. Kansas City Bridge Co. 817,941
30A L.Proctor Sawmill - Bechtel Price Callahan Co. 402,690
32A Edith Creek Sawmill - Elliott Construction Co. 1,594,832
32A Burwash Creek Sawmill - M.H. Kansas City Bridge Co. 511,532
34B Beaver Creek Sawmill - M.H.Kansas City Bridge Co. 1,167,076
44C Lapie River Sawmill - Bechtel Price Callahan Co. 400,000
ROSG Sheldon Lake Sawmill - Bechtel Price Callahan Co. 650,000

Total = 14,500,463 FBM

Note: Total FBM matches figure for sawn lumber indicated in 1943
Annual Report

This map record can be viewed at Forest Resources, located across
from the weigh scales on the Alaska Highway in Whitehorse.
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EXAMPLE 3:

DESCRIPTION OF ALASKA HIGHWAY BRIDGES - MILE 768-897

Mile ?l."

777.0

803,68
813.2

8le.8

828.0

872.2

893.4

897.8

Lever Hazel Creek

H-18 loading
34" roadwey

Merley Rivey
H-30 lneding
24° voedway

3-21° p.t, spens, 15-8 x AD
striagers, 2 x @ lem. deek.

1=160" threurk volmeanised dimder
ixues oa ocome. obdule, 9-6x33
stringora, 2 x 6 lam. dook, B~

14°3S° vert. elearamee plaak vearims; surfece.

Sisutlin Day
B<18 leadizg
13° yeadway

Ten Mile Oreok

B-=1S5 loaling
24" yoadvay

Lone Tree Creek

1:=18 lozding

' 84° reoadway

Needman Creak
R=30 loading
38" roedvay

Aymy 21 ®Wridge

B=185 loading
86° roadway

Teoslia Rivew
E-20 loadiag
24° woodway

Undor ocomsiruotion

Johas® River
N=15 leading
24° roedvey

‘Judes Creok
A-18 lending
30 zoadvey

Gilmefer 71
A=18 lonAding
24" roadvwey
Claeioer /3
R=13 lesding
24° roadway

MeO0lintoek River

H-19 losiiag
13' yoidvay

Cleefer 43
B-18 loeading
34° veadvey

Leves River
E=10 loediag
12° rosdvay

98<-38° p.t. spems, 6-6x32 siEingem ,
4% plaak deek. :

1-31° fyemed tyoatle spam, 15-6x80
striagers, 3 x 6 len. dook.

1-21' franed iresile spen, 18-6x20
stzingera, 3 x 6 lam., deok,

1-60° I-beam on yoin. 6ome., adule

.monts, 2 x 6 lem, dook.

1-21° fyemed t~estle spaa, 18-06x20
stzingers, 3 x 6 lam. deok,

3-807 I-Doams, 2-100° steel deok
irvesen, 8-330° amedoy end 1-362°
Baia span ecald. deek Vrues, 2-300°
steel deok Yrusses, 1-80° J-deam) om
zoin, eone. adute, aad yiers, ecom .
deek and eurds,

3-19' pile trestle speme, 18-6x28
stringers, 3 x 6 lam. deok.

4-19° pile trenstle,syems, 3 X €
lam, deok, .

1-21° pile treesle span, 1B-6x80
atringers,- 8 < 6 lam, Qoeek,

1-31° pile tresile spem, 16-6x30
stringers, 3 = 6 lem, deek,

15-31° pile trestle epens, 6-6x22
stringere, 8 x 6 lam, deok.

1-317 pile ¢reetie spem, 16-0x20
oiringers, 83 X 6 lem. dook,

31-38° pile Sresile spene, 866x22
atringers, treasverse 47 plaak
Aeok, wi9h 47 plenk veerimg sur-
faee, on 48 degree BXev.
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TABLE 12:

TERRITORIAL TIMBER REGULATIONS - DUES
Territorial Timber Regulations - P.C. 1954-604
Schoduls of Duss
Pasv 1
1. Pealveed:
(a) Bre-hifled o7 dry ceceeenens per cord | 30 coals
(d) all gees timber ..covveeee per cord 31.00
- Paay I
priegor Py -
m::. !h’lui“ par lin & § cent
) "l—l-ud-du-d-
ing 7 imchen ef buil, imaide
e barll eeunncncaccnnes per lia, AL 1 cent
(e) oves 7 inebes end et enceed-
‘.hnh--lhll.hnh
................. per B L 2 conla
{d) over ’ uuh- ot butt, lnside
................ per lia. i D conts
3. Sowlegs: .
5 per M. FBM $2.00
(8) other spocias per M. FBM 33.00
4. Railuay Uss: 3
(-)lldhhﬁl .......... each  33.canls
(h)-dln-lh‘n-ll’k.. pr Ea. L. 3 cunls”
ﬂnhudd”llﬁ“d . .

'- I
6. A othey predusis of Wbo forest -
ab-——-ld...... =

g

155 od solerem of poist of *

Territorial Timber Regulations - P.C.

-\

;-—d 40 canla -

1962-1042
Schedule
Dues
1. Fuelwood and round linfber not more than 8 feel in length
(1) Fire-killed or dry, pereord .....c.cciuvuue.n teeeees 25 cents
(2) All green timber, per €ord ......cccvveennnnann eeee. 30 cents

2. Round tiober 8 feet and over in length (poles, piling, buiiding
logs, mine timber, eribbing, fenceposts, Ielegnph :nd telephone

poles) per piece

Top diameter Length
inside bark A ]: & Yy
8-16 17-24 25-?2' 3350

up to 5° 1¢ 2¢ 3¢ 53¢
5.1 to 6° We ey - AP 43¢ 7¢
6.1t0 7°- 2 < 3¢ Si¢ 83¢
7.1 to 8° 24¢ 43¢ 7i¢ 104¢
8.1 o 9° 3¢ 6¢ 9¢ 12¢

Round timber larger or longer than listed above shall be scaled as
sawlogs.

3. Sawlogs, all species, per M. FBM ..... teeenecasesses. $1.00

4. Railway lies, each .............. R SeEEEse .02

5. Slabs and edgings, per cord ....... . ceesesccenans .25
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FIGURE 1: DISTRICT BOUNDARIES AND FIGURE NUM3ERS
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FIGURE 40. MCCABE CREEK - FORT SELKIRK - PELLY CROSSING
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TABLE 3: ALL DISTRICT/POLYGON SUMMARY - TRANSPORTATION ACTIVITIES

DISTRICT POLYGON CORDS TOTALS DISTRICT POLYGON CORDS TOTALS

TESLIN 08A 30 = 30  MAYO 53A 1257
TAGISH 15A 25 MAYG 20 = 1277
TAG 9338 = 9363  DAWSON  54A 1474
LABERGE 20B 150 55 1264
20D 1475 56A 592
21A 957 56B 1082
YRBS 1600 59A 1370
YRLA 5202 598 823
LABG 406 = 9790 60A 5486
CARMACKS 60B "~ 60
35A 2908 60D 155
378 1015 61A 3740
39A 215 61D 83
-39B/C 125 61E 88
39c 600 62B 60
40B 500 ‘ 64A 8238
40C 100 65B 212
40D 450 DA40 1732
40E 978 , DAG . 85028
41a 125 DAGF 365
YRCA 38041 KRDA 17061
YRSK 17926 = 62983 KRG 3633
PRG 9621 = 9621 : YRDA 42120
- = 72604 YRDB 10649
, YRMH 1834
STEWART R. SRG 27478 = 27478 YROK 477 = 187626

TRANSPORTATION TOTAL = 308,168 CORDS

CARMACKS . . - s
The Carmacks region, including from Fort Selkirk to Little Salmon

on the Yukon River and the Pelly River, had the second highest
amount of wood harvested, which was used mainly by steamers. The
Five Finger and Tantalus Butte coal mine also required timber.
Separate polygons were created for volumes where location was not
specified but known to be within the general area, ie. along the
particular section of the river. The Yukon River, in the area from
Carmacks east towards Little Salmon (YRCA), and the area north of
Carmacks near Fort Selkirk (YRSK) are represented. The Pelly River
(PRG) was also a separate polygon as locations were not specified.
The upper portion of this river falls within the Ross River
District, but for this report, the Pelly River volumes have been
included in the Carmacks District.

MAYO
Records for Mayo were limited for this database, a volume of 1277

cords was harvested in 1913, primarily in the Clear Creek Mining

-4~
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2.2 GENERAL ACTIVITIES

General activities are covered from 1947 - 1970 for each of the ten
The Yukon

Logging Districts and the Yukon General category.
includes
This includes most of the entries between 1950

General

category

specified.

which

were

description.

indicated

After 1953,
volumes were entered into the

as "limit

district general categories.

2.2.1

records

where no locations

numbers" with
location descriptions
individual figure/polygons and

ALL DISTRICT SUMMARY - GENERAL ACTIVITIES

were

53,

no location

improved and

Volumes for General Activities for each district are.summarized in

Table 6,

including cordwood,

logs,

and manufactured lumber.

A

total of 4779 records were entered into the database representing

the .entire Territory.
commercial.

This does not include volumes specified as

TABLE "6:

DISTRICT
WATSON L
TESLiN
TAGISH
LABERGE
HAINES J
BEAVERCX
CARMACKS
ROSS R.
MAYO
DAWSON
YGEN

TOTAL

ALL DISTRICT SUMMARY - GENERAL ACTIVITIES

CORDS
101
0

164

826
0

0

100
0
7552
3070

12119

23932

DRY GREEN SL_FBM LOGS BLDLOG BLD_LF PIECES
800 0 0

1922 5566 0 2583
2736 1824 0 0 0 800 993
4899 4663 0 732 0 0 44844
20364 2492 0 897 0 580 17292
3515 190 0 0 100 0 945
1426 357 0 0 0 1200 2913
7035 158 0 4] 75 0 29656
705 10 0 0 0 0 4123
14983 2389 20000 0 0 24024 206866
8392 2061 0 15 0 0 12629
3131 2087 0 152 190 1360 2408
69108 22609 2000C 2596 365 27964 325252

PCS_FBM
2209235
169000
4105325
493000
64750
294955
1440300
50000
3444214
66185
1264000

13600964

PCS_LF
162271
47980
34074
75734
31915
23016
19305

0
1218265
26546
81568

1720674

A total of 115,649 cords were cut from 1947 - 1970.
cordwood quantities were cut in the Mayo District (24924 cords) and
in the Laberge District (23682 cords.)

dry wood.
wood cut, probably due to less areas with dry wood available.

the Yukon General category, most cordwood harvested was not

specified as dry or green.

The highest

The majority of this was
The Watson Lake and Tagish Districts had the most green

In

The districts with the most manufactured lumber were the Mavo,

Tagish,

and Watson Lake Districts.

In Mayo,

manufactured lumber was used for mining purposes;

cribbing,

much

of the

for stulls,

lagging and mining timbers for United Xeno Hill Mines.

Units of measurement varied in description, as Pieces, Pieces - FBM
or Pieces -
railroad ties and mining timbers.
manufactured lumber was generally not specified.

LF.

In Tagish,

-8-
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Total # of Entries/District

Watson Lake - 308 Beaver Creek - 114
Teslin - 286 Carmacks - 292
Tagish - 620 Ross River - 26 N
Laberge - 1281 Mayo i - 649

161 Dawson = 462
Yukon General 580

Haines Junction

Total Entries = 4779

2.2.2 ALL DISTRICTS - ANNUAL SUMMARY - GENERAL ACTIVITIES

In Table 7, the timber volumes cut annually for the ten logging
districts and ‘the Yukon General category from 1947 - 1970 are
shown. The annual summary for the Yukon General category is
presented seperately in Table 8. Detailed annual summaries for
each logging district are presented in the individual district

sections. C

TABLE 7: ALL DISTRICTS = ANNUAL SUMMARY - GENERAL ACTIVITIES

YEAR CORDS DRY GREEN SL_FBM LOGS BLDLOG BLD_LF PIECES PCS_FBM PCS_LF
0 0 0

1947 845 523 228 0 0. 0 0 .

1948 363 652 206 20000 .0 0 0 0 0 0
1949 774 580 287 0 0 0 4260 0 0 0
1950 5906 1401 234 0 40 0 400 481 1264000 15300
1951 3233 1282 160 0 100 30 0 900 27010 70345
1952 4801 1485 606 0 0 100 U] 1200 0 86958
1953 2129 1744 517 0 12 60 960 0 0 21244
1954 - 871 1931 1087 0 432 .0 800 0 0 104654
1955 454 1725 871 0 0 0 1764 4000 31000 112338
1956 338 2312 1106 0 397 0 19780 500 12000 113990
1957 21 1928 1054 0 0 75 0 3500 85000 126572
1958 0 1793 834 0 0 0 0 7043 25000 11065
1959 18 2239 664 0 0 0 . 0 13200 10000 103943
1960 256 2391 3229 0 0 -0 0 421 48000 347140
1961 - 30 2277 958 0 0 0 0 250 357707 248318
1962 150 4882 1028 0 0 0 0 12165 25000 65561
1963 0 3886 694 0 0 0 0 15354 105100 18930
1964 0 5755 903 0 580 0 0 11512 115575 30166
1965 15 5247 901 0 1020 0 0 33731 118125 1600
1966 400 4660 1635 0 0 0 0 46204 215765 3000
1967 413 4408 1986 0 15 0 0 20803 1144000 Q
1968 1125 7474 978 0 0 0 0 65909 4405195 12800
1969 970 4869 1476 0 0 0 0 11258 28565670 202750
1970 820 3656 967 Y 0 100 0 76821 2736817 24000

23932 69108 22609 20000 2596 365 27964 325252 13600964 1720674

In 1947 - 1950, volumes harvested represented those of the Mayo
District as these were the only available records for this period.
This consisted primarily ol cordwood with 20,000 FBM of sawlogs and
4260 LF of building logs harvested from 1947-49. In 1950,

-9
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2.3.1. COMMERCIAL BERTHS - 1898 - 1913

Most of the early timber berth information was from the document by
Margaret Carter which reviewed berths from 1898 - 1903. (24) A
partial 1list of timber berths for 1903 from this spurce |is
presented as Example 10 in Volume I. Activities included the
production of fuelwood (Cords), lumber for boat building (BB),
mining timbers (MT), and building materials etc. for community
needs (Other). When known, the assocliated company was indicated.
Abbreviations are listed in the database section 5.0 in Volume I.
The period of operation is noted to the last date the berth was
found in the records. Many berths were not documented in other
sources and thus in many instances the end of operation |is
indicated as 1903. A Dawson report in 1913 listed several timber
berths, which is presented as Example 8 in Volume I. Timber berths
without specific locations along the Stewart and Yukon Rivers were
grouped into a separate polygon. The number of timber berths in
each district and the berths.in the Yukon River General polygon are

presented in Table 9A.

TABLE 9A:

ALL DISTRICT SUMMARY - COMMERCIAL TIMBER BERTHS 1898 -1913
DISTRICT # OF BERTHS DISTRICT # OF BERTHS
Watson Lake 0 Beaver Creek 0
Teslin 2 ‘Carmacks 21
Tagish - 14 Ross River 0
Laberge 9 Mayo 4
Haines Junction 0 Dawson 55
Yukon River - 17 Stewart River 14

COMMERCIAL BERTHS - YUKON RIVER GENERAL

POLY BERTH FROM TO ACTIVITY TYPE COMPANY
YRG 023 1898 1903 OTHER CYLCO
YRG 027 1898 1902 CORDS OTHER
YRG 049 1898 1903 CORDS
YRG 060 1899 1903 CORDS OTHER CYLCO
YRG 061 1900 1901 OTHER JLMDCO
YRG 062 1900 1903 OTHER
YRG 063 1900 1903 OTHER
YRG 084 1901 1903 OTHER ¥sco
YRG 088 1901 1910 CORDS
YRG 099 1901 1903 OTHER JLMDCO
YRG 104 1901 1903 OTHER NATTCO
YRG 106 1901 1913 CORDS OTHER
YRG 107 1902 1902 OTHER KMCO
1YRG 108 1902 1910 OTHER KMCO
YRG 109 1902 1903 OTHER
YRG 123 1903 1913 OTHER
YRG 127 1903 1913 MT OTHER

-11-
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Timber berths on Lake Bennett and Windy Arm provided timber for
boat construction. Most of the timber berths were located along
the Yukon River to Dawson. Timber berths at Lower Laberge, along
the Thirty Mile River, Big Salmon, Fort Selkirk, Sixty Mile, Forty
Mile and Klondike River areas provided wood for steamers, building

materials and mining activities.

The number of timber berths per polygon are discussed in the
individual district sections in 3.0. Timber berths in the Stewart
River General polygon are presented in the Dawson District.

2.3.2 COMMERCIAL BERTHS - 1947 - 1970

A majority of the|246 bert recorded between 1947 - 1970 were

located in the Mayo district. Tagish, Carmacks and Watson Lake
districts had between 24-31 berths, located along the rivers and
highways. The unit of volumes harvested and the type of activity
are indicated in the database file [BerthCS], which is presented in
Appendix 4. Abbreviations are explained in section 5.0 of Volume

In many cases, the amount of timber harvested was not clearly
stated and, for this reason, volumes were not included in the
commercial databases. The commercial timber berths are described
in the individual logging district sections. Total numbers of
berths per district are presented in Table 9B.

TABLE 9B: ALL DISTRICT SUMMARY - COMMERCIAL TIMBER BERTHS 1947-1970

DISTRICT # OF BERTHS DISTRICT # OF BERTHS
Watson Lake 24 Beaver Creek 8
Teslin 13 Carmacks 28
Tagish 31 Ross River 4
Laberge 10 Mayo 121
Haines Junction 2 Dawson 5

2.4 PROJECT ACTIVITIES

All major project activities involving logging were reviewed along
with relevant volume information in Volume I. This included
Railroads, the Yukon Ditch, Alaska Highway and Canol projects.
Timber volumes related to these projects are included in the
Transportation, General or Annual Report databases and are
mentioned in the individual logging districts in Section 3.0.

2.5 ANNUAL REPORTS REVIEW

Annual reports available at the Forest Resources library were
reviewed and all volume information was enter2d into the Annual

_12_
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TABLE 11:

YEAR

REGION
40MILE
DAWSON
FTSELK
STEWART
WHHORS
40MILE
DAWSON
FTSELX
STEWART
WHHORSE
40MILE
DAWSON
FTSELK
STEWART
WHHORSE
40MILE
DAWSON
FTSELK
STEWART
WHHORSE
40MILE
DAWSON
FTSELK
STEWART
DAWSON
DAWSON
DAWSON

- DAWSON

YUKON’
TUKON

TOTAL

ANNUAL REPORTS

o'

PERMITS CORDWOOD SEXZ_CDS HLOGS_LF
9 400 - 0
20010

41507
10783
6474
10318
1315
13771

14211
11499
12562
7611
7030
8475
3808
3004
4295
3985
5729
4062

789343

0000000000000 00000000000C0000

[-X-¥-X-¥-¥X-N-X-N-N¥-N-N-¥-Y-N2X-Y-N-N-Y-N-N-N-R-N-¥-¥-X-]

8472

6726
0
[}

0
20865

54

3130
0
6035
0
4726
0
0
1680
0
3347
0

0
5750

500 -

[-X-Y-Yo¥-N-Y-YoRLY-YoN-N-N-N-N-N-N-N-NoRoN-N-R-N-¥-J-N-¥-N-F-Y-Y-¥-¥-X-N-Y-N-F-N-F-F-Y-J-N-¥-)

£3:39

=-14-

= GENERAL ACTIVITIES
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TABLE 12: ANNUAL REPORTS - COMMERCIAL ACTIVITIES

YEAR REGION PERMITS BERTHS CORDWOOD LF LOGS_FBM FBM PIECES TYPE
1901 DAWSON 0 - 18 490 0 0 0 0
1902 DAWSCN 0 0 0 0 0 7936303 0 N
1903 DAWSON [ ] 0 0 0 4422400 0
1904 DAWSON 0 0 11330 0 0 0
1905 DAWSON 6 [} 0 ] 210000 0 0
1906 DAWSON 0 ] 603 0 0 1624689 44944 TIES
1907 DAWSON 0 0 548 0 [} 3488360 0
1908 YUKON 0 114 10543 0 0 2129413 0
1909 DAWSON 0 111 19572 0 ] 1688932 0
1911 YUKOR ] 108 11493 0 0 334449 0
1914 YUXON [} 141 0 0 0 173423 0
1915 YUXON o 9 0 0 ] 75810 0
1916 YUKON o 9] 0 [} 79408 0
1917 YUKON ) 90 3120 0 o 230230 0
1918 YUKON o 88 30319 [ 0 125000 0
1919 'YUKON o 82 700 [ ] 0 900 PILING LF
1920 YUKON 0 76 2751 16361 ] [} 0
1922 DAWSON o [ 3ses ] o ¢} 0
1923 YUKON 0 0 1291 0 o Q 0
1924 YUKON 0 (- 1097 0 0 0 0
1925 YUKON -0 0 1931 0 0 0 0
1926 YUXON 0 0 1677 0 0 0 0
1927 YUKON 0 0 11 0 0 0 (]
1928 YUKON 0 0 3151 0 0 40623 0
1929 YUKON [} [} . 1378 0 0 ] 0
1930 YUKXON * 0 0 1731 0 0 0 [}
1931 YUKON 0 9 980 0 0 0 0
1932 YUKON 0 ) 732 0 [} [} 0
1933 YUKON 0 0 49 [ 0 .0 0
* 1934 YUKON 0 39 0 0 0 0 0
1935 YUKON 0 47 0 ] 0 0o [}
1936 YUKON 0 39 [} 0 o 0 0
1937 YURON 0o 34 [} 0 o [} o
1938 YUKON 0 33 0 [} 0 0 0
1939 YUKON 0o 33 o 0 0 0 0
1940 YUROR -0 24 o 0 0 o [}
1942 YUKON 0 13 4 0 o 0 0
1942 YUXRON 0 15 0o o 0 0 0
1943 YUKON ] 15 o 0 0 0 0
1944 YUKON o 13 0 0 0 0 0
1943 YUKON (] 24 0 0 0 [} 0
1946 YUKON 0 14 0 ] 0 0 0
1947 YUKON 0 14 0o 0 0 0 0
1948 YUKON 19 14 1505 44390 0 389164 0
1949 YUKON ] 13 2097 103307 0 1692689 0
1950 YUKON 3s 0 1792 0 2497648 [}
1351 YUROW 33 [/} 1130 [} -0 6155741 0
1952 YUKOR 35 0 573 1991607 0 4997518 0
1953 YUKOR 37 0 790 2202343 0 4116910 o
1954 YURON 43 0 867 2201047 0 3483015 o
1955 YUKON 47 38 696 882274 [} 2768579 ]
1956 YUKON 49 0 1940 1936034 o 4865743 [
1957 YUKON 21 0 540 1314770 0 3004405 0
1958 YUKON 27 0 1232 1097298 0 2653260 0
1959 YUKON s 0 1433 1004189 0 4786592 0
1960 YUXON 42 0 1460 944568 0 6971189 [
1961 YUKON e 36 873 40125 0 3s821508 0
TOTAL 487 1487 98731 13778315 210000 74773687 45844

It is important to note that the Annual Reports did not usually
report the use of wood for mining purposes as dues were not
collected. Miners were allowed the use of timber_ resources frge of

charge for their own mining purposes. R - o
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ECOSYSTEM AND INTEGRATED RESOURCE MANAGEMENT
by

Gordon F. Weetman
Dept. Forest Science
University of B.C., Vancouver

Ecosystem management (EM) and Integrated Resource Management (IRM) are the two current
reigning paradigms in discussions about forest management. To grasp why this is so, a little history is
helpful.

Canadian foresters have the unique challenge of managing vast publicly owned forest estates
which are nearly all natural in origin and condition, ie. historic natural processes of fire, insects,
blowdown and disease operate on a grand scale, thus setting up the age class structure of the forest, the
associated pattern of different ages of forest on the landscape; this in turn regulates biodiversity and
wildlife habitat. The commercial forests are all under lease.

Initially, the challenge was to control fire and, if possible, insects. It has taken 50 years of
massive effort to get some control on massive fire losses, but our annual losses from natural agents is
still greater than harvest levels.

The guiding ethic in the 1920’s and 1930’s was Aldo Leopold’s land use ethic -- an appealing
concept that has undergone much re-appraisal. Worrell in 1973 tried to define the land ethic (Table 1).
The earlier notion was sustained yield of timber, later expanded to sustained yield of all resources, ie.
planners have an ethical obligation to maximize the present value of society’s satisfaction from all its
resources combined. Various land use controversies, like the Bitteroot forest controversy in Montana in
the 1920’s caused a re-appraisal of the objectives of U.S. National Forest management objectives. The
subsequent U.S. federal legislation mandated multiple use management. Forest management plans had to
consider all resources and optional scenarios and went out for public comment. This type of planning
was costly and the nature of the regulation invited litigation in the U.S. court system, often leading to
legal paralysis on national forests. Meanwhile on private U.S. forests there was little regulatory control
of harvests. The end product in the Pacific Northwest U.S. was loss of all old growth on private lands,
and eventually after the choice of option 9 by President Clinton, the locking up of most old growth on
natural forests. -

The missing ingredient in all this U.S. controversy was lack of planning whole forest landscapes.
Ownerships were fragmented, and so was the wildlife habitat, the wildlife biologists and ecologists
pointed this out in no uncertain terms. Planning across landscapes to design the type of forest society
wanted: ie. IRM, requires landscape level planning, with a human component. This is where the
strange term “‘ecosystem management” came in (Salwasser and Pfister 1993). This is strange to
Canadian foresters, because we have long used province-wide site classification systems which identify
the ecosystems, or ecosystem associations. An ecosystem is an identifiable thing, to be looked up in the
site manuals, identified within ground, and onto which provincial forestry regulations attach stocking
standards, choice of species, recommended silviculture practices, guidelines for logging, wildlife
management etc., ie. our day-to-day forest practices have been site, or ecosystem, specific. Americans
really could do this, because ownership fragmentation does not allow for the imposition of standardized
site classification to be used by all managers.

You can sense that EM is a concept of U.S. origin, brought about by necessity from their
inability to manage vast forest landscape at the rigour, scale and detail required for sustenance of all IRM
values. EM has two dimensions (Cartwright and Denver 1994).

The Human Dimension In Sustainable Ecosystem Management: A Management Philosophy

The two fundamental dimensions of the new philosophy of ecosystem management (EM): (1)
multiple-use management to meet the needs of the people that depend on the goods and services provided -
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by the national forests and grasslands and (2) sustainable natural ecosystems. These two dimensions
have become known as the “human” and the “physical and biological” dimensions of EM.

The human dimension must be integrated into EM to respond to human needs, because humans
depend on natural ecosystems for their well-being and survival. Humans, like other living organisms, are
integral parts of the ecosystem being managed. Humans influence and are influenced by natural
ecosystems. People’s past, present, and future values and desires influence ecosystems. Ecosystems
affect people’s physical, mental, spiritual, social, cultural, and economic well-being.

The bio-physical dimension of EM is concerned with “...sustaining natural ecosystems and
protecting biodiversity now and into the future” and managing “...ecosystems such that structure,
composition, including genetic diversity, and function of all elements, including their frequency,
distribution, and natural extinction, are conserved, with “conservation focusing on maintaining and
restoring suitable amounts of representative habitats over the landscape and through time.”

(USFS 1994, Rocky Mt. Forest and Research Station, Cartwright and Denver 1994)

Obviously, IRM is part of EM in the current U.S. paradigm for resource management.

What has all this to do with Canada? Our challenges in forest resource management are
essentially the same -- we use the same forest science, we also listen to the same proponents of ecological
and moral virtue and outrage, although we have some unique ones of our own. The U.S. notions of EM
have reached our policy makers and science funders. There is a lot of discussion about forest health, new
perspectives in forestry, biological diversity and biological integrity, connectivity, late successional
reserves, stand structure as an index to habitat, process and fragmentation, and long rotations. We had
950 students apply to enter the Faculty of Forestry at UBC in 1994. These words are on their lips as well
as being aware that there is a shortage of foresters in B.C. and there are lots of jobs. The public is
aroused and concerned, the politicians pay attention.

What is different in Canada is this question of landscape level planning. The provinces own the
forests, in theory we should succeed in forest landscape design where the U.S. failed. We are further
back in time than the U.S.; most of our forests are old-growth, nearly all the animals are still there as they
always were, few people live in the forests. We have not foreclosed our options. In theory the provinces,
without federal interference (which has been a big U.S. problem), can plan IRM on a grand scale. IRM is
the mechanism to facilitate optimal use of available resources at the landscape level. This process
involves a balanced assessment of all consequences from potential resource development options,
including all impacts, opportunity costs and tradeoffs. It is supposed to direct resources and meet
society’s present and expected needs (Ritchie 1994). The problem is that there is a “super agency” that
performs the integration function. A proactive strategic approach is needed. Who will do it? Can we do
it?

When in the late 1920’s, under pressure from Prime Minister Bennett, the Federal lands in
western Canada were given to the provinces, Finlayson, the Dominion Forester in Ottawa, was outraged.
He predicted they would not be responsible managers for at least 50 years. He was about right. It was
tragic that he apparently committed suicide because he was so upset.

What is required? A deliberate design process is needed. We know how to do it, we have GIS
and landscape planning tools; they are being tested in Canada’s Model Forests. We don’t need short
term fixes, out-of-scale and inappropriate regulations, strong political interference, destruction of
bureaucratic initiatives and alienation of tenure holders, managers and executives (Weetman 1994).

Government knee-jerk reactions to environmental pressure almost always result in making
problems, not in fixing them. This is not what environmentalists want, and is not consistent with
technical skills that exist in most government agencies.

Fundamentally, while much is written on ‘visions’ and ‘strategies’ for forests and forestry in
Canada, in practice they are extremely vague, wordy and ecologically ‘nice’. A designed forest over a
100 year time frame needs, like a bridge, some real design loads and critical examination of design
structure options that meet these loads. This type of work is rare in Canada. Nobody really has the
mandate in most provinces. Action tends to focus on short-term, inappropriate stand level silviculture
fixes and short-term plans.

Eventually, in a country which, unlike the United States, relies on leasing of commercial forests
to companies, Canada will have to set up a cooperative, stable and well-funded system of long-term
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planning and design of forestry between provincial government agencies, tenure holders and the public
with federal support. The planning must be technical; consider all ‘loads’ or values and be long-term and
produce identifiable forested landscapes that we can use as goals for annual management actions. The
current activity of workshops, round tables, and commissions with stakeholders’ input and heavy short-
term political decision making, often driven by questionable notions about sustainability and ecological
correctness, is great for determining what is ‘wanted’, but it is no substitute for solid professional design
of the ‘structure’ that will produce the public ‘wants’.

The reaction of provinces to this challenge of IRM at the landscape level has not been very
successful. In B.C. we are still groping, the NDP government is fixed on stand level ‘fixes’ in a forest
practice code, while virtually ignoring the landscape problem. As AAC’s are reduced by landscape
constraints (green-up, adjacency rules, old growth reserves, forest ecosystem networks, constraints on
cut-block-size, etc.) the economic impact escalates. Unlike the U.S. where private land forests are
making up for loss of national forest AAC, this is difficult in B.C. Trucks are traveling 1000 km or more
to get wood in B.C. The economic margin now includes the Yukon.

One recognition of the problem by the provinces has been the need for a forestry professions
with an exclusive right to practice. B.C. forestry has been professionalized; management plans,
silviculture prescriptions and roads require professional approval. Ontario now calls for operating
prescriptions in silviculture ground rules. However, there is an “out-of-scale” problem in B.C. with IRM
and EM. There has been a tendency to push the IRM decision down to the stand or cut block level and
unload the legal responsibility on the prescription writer. This makes RPF’s very nervous and ABCPF
ethics workshops are well attended. Revised cut block layouts and alternative silviculture systems do not
fix landscape level biodiversity or other problems, in fact they may exacerbate them. For example, small
scattered cut blocks, with long green-up rules and adjacency constraints tend to favour a) partial cuts
which high-grade to avoid adjacency AAC constraints, and b) more and more roads with maintenance
problems. These so-called ‘cumulative effects’ have to be considered.

B.C. has tried to address landscape level land-use zoning in the CORE process in three regions:
Vancouver Island, the Cariboo and Kootenays. A lengthy process is involved shared decision making by
stakeholders, mostly non-professionals. Eventually lines are drawn on maps, land is zoned without
landscape strategic planning. People get mad, very mad. Many feel alienated and threatened,
demonstrations and protests have resulted. The CORE quick-political fix is no substitute for cooperative
multi-agency landscape level strategic planning by professionals with public consultation.

Superficially, the problem of landscape level IRM in the Yukon should be easier; the forests are
simpler, the dynamics are slow and well known, the people few, less at stake and there are fewer agencies
controlling the land, unlike Alaska which is already divided up. However, there is little expertise. This
has not been a task for Feds. in Canada - except in National Parks. -

There is a chance to do it right in the Yukon, to learn from the eITors of other jurisdictions, to
learn from history. If not, I fear, as the cliché says, “you are doomed to repeat history!” - but I hope not.

If Canada can run a national health care system it should be able to run a landscape level forest
care system. If we don’t do it well, we will pay the price in the market place with more boycotts on
timber and also in pride as we receive more international ecological criticism.
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Topic:

QUESTION PERIOD

Ecosystem and Integrated Resource Management

Speaker: Dr. Gordon Weetman

Q:

In your overview of various logging practices in the earlier section of your talk, I
perceived your slide of the high-grade logging operations, as well as the resulting
laughter, to be, sort of, a shallow jab at selective and selection logging practices. In the
end of your talk, you said that we had the chance to do it right. In fact, there are many
areas in the Yukon where people have been logging for decades. If you flew over, you
would never get the picture that you photographed. As well, forest managers in the
Yukon have refused to give serious consideration to selective logging and alternative
harvesting methods, partly because they did not learn it in university. So, I would like to
see a better balance there, and I would like your response to that point.

Let me get your question straight. What is your question exactly?

Why, in your presentation of various logging practices, don't you bring it down to a level
of serious consideration of selection harvest techniques?

The question of selection harvest has been very much on the agenda in all jurisdictions.
But if you go to true selection management, with reversed angioclast distributions, that
is actually a very tricky thing to do, and it is not very appropriate for most of our
ecosystems. It is a very difficult thing to do, indeed. We are very much into rearranging
clear-cuts and leaving things on the landscape and trying various types of shelter

with it, and so forth. I think John Zasada -- at least, I hope John Zasada is going to talk
about this because he has quite a bit of experience with this in Alaska. I'm not trying to
demean selection management, but when you look at the whole of British Columbia and
other places, the number of places where you can actually do that on the landscape are
extremely limited, indeed, because of the constraints on the south renewability and
eroding system and the growth rates that are involved in a system like that.

In the Yukon, the highest quality forests are actually relatively small in area -- as we saw
last night -- and I think that selective harvest in those areas would be very appropriate.
We are not talking about the huge coastal rain forests here. We are talking about our
highest quality forests being restricted to very small pockets in the landscape. I think it
is a very different situation.

Let me make the caution that, if you do that -- and it's been tried on a big scale around
Prince George in the 1960s -- it must be a self-renewing system. The regeneration must
come. But I will leave it to John Zasada to talk more specifically about that.

Just one quick comment on the previous question. The Yukon forest management
system does not allow the forest manager the legal flexibility to do what the questioner
suggested. If the application is for selective harvesting, that can be done, but if it's for
clear-cutting, the application has to be adjudicated on that basis. My question to Dr.
Weetman is: would you, please, for the benefit of the audience, expand a little bit further
on the costs involved, both in manpower and resources, associated with moving from the
old multiple use -- or, old forestry, as you called it -- to new forestry. And I would like
the politicians and the senior bureaucrats to pay particular attention to this answer.

It sounds like you have an agenda of your own. Yes, it costs. It costs real money. I just
want to clear up a couple of points here. A lot of people think that the problem is just
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clear-cutting, and that we should just partially cut, and if you fix things at this level --
and that is just not the case. We found that out the hard way in B.C. and elsewhere. This
is why, in B.C., mandatory silviculture prescriptions prepared by professional foresters
are required to make that judgment. Professional foresters are requested, or mandated, to
carefully consider all the different cutting systems before they choose one, and they must
justify that very, very clearly when they make that decision. If you clear-cut, you must
explain why. If you're going to do shelterwood, or whatever it is you're going to do, you
must explain why. There's lots of tests going on of these things. But if you're going to
place that into a framework, and you're going to look at the landscape level multiple use
values, and then try and decide what you're going to do at each stand level, that requires
a lot of planning and cooperation between the agencies. And that requires real money,
and real professional expertise to do that. It's not a job left to amateurs.

And, I think, as the core process shows, it's not left to share decision-making by amateur
groups of stakeholders because that creates a lot of stress -- tremendous stress. It should
not be left to bureaucrats, who draw lines on maps in the office, and then have to meet
the wrath of the people about that. So, this is where we do have our struggle. I
sometimes think if we can run a national medical plan in Canada, we should be able to
do this -- lots of trouble with that medical system. It requires a lot of cooperation, and a
lot of muscle sometimes, to get our medical system working, but it requires some similar
cooperation and real muscle to make things work across the landscape on planning over
long periods of time.

And there's a real cost to it. And that cost has to be borne by the sale of timber. But the
timber is at a high enough price to pay for that these days, so the revenue has to go from
the timber and back to the planners. So, there has to be that consistency and professional
effort over time. Politicians tend to interfere all the time in this process, and fire the
people involved, and have new initiatives.

I have one comment, and then maybe translate one of Gordon's comments about the
U.S., since I am one of the few Yanks in the crowd. The first questioner's use of
selection -- there's a lot of terminology stuff in here, and I think Gordon dealt with it.
But once you start to talk about selection, what are you really talking about? And are
you talking about this classical, all age distribution, or are you talking about just three or
four age classes, or are you talking about multiple species on a site that have different
growth rates? So, to just throw out this idea of selection and say that it's a panacea --
you have to define your terminology pretty closely.

The other thng, with regard to the newspaper article that Gordon threw up, there is no
question that, I think, the new power in our Congress is not in favour of -- or, at least,
will look a bit different at ecosystem management. But that particular article that
Gordon put up there, really didn't deal with the forest services ecosystem management.
What that dealt with was the so-called biological survey in the U.S. The biological
survey is a very controversial concept. It was dreamed up by the Secretary of the Interior
to survey all the biological resources in the United States and using that then to come up
with ways of protecting all that. That particular article did not deal with the concept of
ecosystem management as the forest service perceives it.

Here in the Yukon, there is a network of communities that is based on subsistence living.
When the second last speaker mentioned the costs of trying new things, I would just like
to point out that last weekend, there was a meeting on contaminants and the effects of
that to a community. If you notice contaminants in a resource like fish and, I guess,
clear-cutting and forests, the effects that has on a community and its lifestyle -- those
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costs are tremendous.

So, I notice you were saying there were four points and, I believe it was the U.S. forestry
on communities and economies you were mentioning -- most of those don't look at the
community-based. Has anyone, or have you, looked at the cost of clear-cutting on small
subsistence-based communities, and how do you weigh those, and what indicators do
you look at and weigh when you look at clear-cuts, as opposed to selection logging?

I think from your question you are implying that if you clear-cut, something nasty will
happen to the community. I don't think there is any biological evidence for that. Is that
what you are implying?

You can take the analogy of contaminants and fish and native people will not go out and
harvest their fish, or go back to their way of life. The domino effect of that can lead to
such things as suicide and alcoholism, etc. If you go in and clear-cut a resource which all
of the biological entities are integrated -- humans and communities -- once you start
affecting that aspect of it by taking away a resource and not really understanding the
connection -- the integrated resource management of it -- like you say, the ecosystem
management of it, then you may end up with major problems within a community. Those
are major costs that one has to look at.

I agree with that.
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YUKON CLIMATE AND SOILS:
SOME CONSIDERATIONS FOR FOREST RESOURCE MANAGEMENT

by

Scott Smith
Yukon Land Resource Unit
Agriculture and Agri-Food Canada, Whitehorse, YK

and

David Murray
Agriculture Branch
Yukon Department of Renewable Resources, Whitehorse, YK

INTRODUCTION

Climate is the driving force of ecosystems and describes an envelope that determines forestry
potential. Climate and soil forming processes are modified at the earth's surface by relief, geological
substratum, time, surface water, topography, and vegetation acting in concert (Bradley_et al. 1982).
Understanding forest productivity requires an understanding of how climate and landscape interact.
Any evaluation of climate/landscape interactions will focus on different processes and weight
different variables depending on the scale of the investigation.

This paper undertakes an overview of climate, terrain and soil interactions and their influence on
forest ecosystems within the Yukon portion of the Boreal Cordillera ecozone (Ecological
Stratification Working Group 1994) stretching from Dawson City in the central Yukon at 64 degrees
north latitude through to Watson Lake at 60 degrees N latitude in Yukon's south-east. Climate data
from Watson Lake (Liard Basin ecoregon), Whitehorse (Southern Lakes ecoregion) and Dawson City
(Klondike Plateau ecoregion) illustrate some of the general patterns of climate influences on forest
productivity in the territory. Mean annual temperature , mean seasonal and growing season
temperatures as well as the amount and timing of seasonal precipitation have ranges within the three
ecoregions that explain the variations in observed in forest growth and successional trends.

Forest productivity patterns outlined in this paper are derived from Yukon forest cover mapping site
index labelling for the Liard Basin and the Southern Lakes ecoregions. Productivity values for the
Klondike Plateau ecoregion are taken from the Klondike Valley Soil Survey Report (Wamsley_et al.
1987). In all cases references to productivity are relative. For data on forest site index and standing
volumes the reader is referred to consult with the INAC Forest Management staff.

Within each of the three ecoregions discussed in the report, two major soil landscape types exist.
Alluvial (floodplain) sites generally represent the "best" growth areas available. Upland sites in
contrast show significant productivity differences as a result of the interaction of climate with terrain
properties.

An important soil property that influences forest productivity and resiliency to disturbance is the
amount and distribution of plant nutrient within the ecosystem. This distribution varies by species
and by element. Forest nutrient availability is complex and not completely understood by forest
managers. However, an awareness of potential impacts on forest nutrient status is important when
making forest management decisions. Finally, the impacts of physical site disturbances by equipment
operation in forested terrain are discussed briefly in this report.

64



CLIMATE CONSIDERATIONS

Climate in the Boreal Cordillera ecozone of Yukon shows remarkable variation within a pattern of
various degrees of continentality. Some of the largest standard deviations of mean climate values
recorded in Canada are recorded from southern Yukon stations (Wahl et al. 1987). As a result, in any
given year, there can be remarkable variation in weather from year to year with resultant wide
overlaps in temperature and moisture parameters for the three ecoregions highlighted in this paper.

Much of the annual temperature differences observed between ecoregions reflects marked winter
season differences. In summer mean temperature values display weak latitudinal effect due to the
long or continuous hours of daylight (Wahl et al. 1987). (Figure 1 and 2) illustrate the degree of
variation between January daily mean temperatures and July mean annual temperatures. The July
daily means show little variation by latitude and the existing variation is largely explained by altitude.
A very different distribution of temperatures are observed for January. The Whitehorse (Southern
Lakes ecoregion) area experiences considerable temperature moderation due to maritime weather
systems moving inland form the Gulf of Alaska during the winter months. Each ecoregion expressed
a different degree of continentality. Continentality is indicated by the extent of difference between
mean January and mean July temperatures. Dawson City (Klondike Plateau ecoregion) has the most
continental climate of the three stations.

Temperature regime and growth conditions:

Although Dawson City, Whitehorse and Watson Lake all have continental tending climates the
annual mean temperatures show Dawson City (-5) to be significantly colder on average than Watson
Lake (-3.3) and Whitehorse (-1.1)(Figure 3). This annual range of temperature reflects the
pronounced winter temperature differential illustrated by the variation in mean January temperatures.

Mean annual temperatures are a reliable indicator of the likely presence of permafrost. The Klondike
Plateau ecoregion will commonly have permafrost invasion under climax vegetation types. In the
Southern Lakes ecoregion on the other hand, permafrost soil conditions are much less prevalent. The
Liard Basin ecoregion falls between the other areas in mean annual temperature. However, generally
deep snow accumulations of insulate the soil from extremely low temperature during the winter with
the result that permafrost remains only scattered within soil environments. All three regions display a
range of permafrost soil conditions.

As previously alluded to, summer temperature range is quite uniform over the Boreal Cordillera
Ecozone. (Figure 4) shows growing degree days and duration of optimum growth temperatures for
Dawson City, Whitehorse and Watson Lake. Growing degree days (GDD) are a measure of heat
available for plant growth and reflect accumulated degrees between the mean daily temperature and 5
degrees C, the accepted threshold for plant growth. Dawson City accumulates the highest number of
GDD at 1014 (displayed as 100% on the graph) while Whitehorse accumulates the fewest GDD at
897. Dawson receives about 11% more GDD than Whitehorse.

The duration of optimum temperatures during the growing season (between 15 and 25 degrees C) is
another forest productivity consideration. Dawson City shows a higher percentage of days when the
maximum temperature reaches greater than 20 degrees C. The optimum temperature duration
percentages for Whitehorse and Watson Lake show a very slight advantage to Whitehorse.

Precipitation regime:
Watson Lake, with an annual precipitation total of 425 mm, has the highest values of the three
ecoregions discussed. (Figure 5) shows the monthly mean precipitation pattern for Watson Lake.

Precipitation peaks in July. About 55% of precipitation falls as rain in Watson Lake. Rain fall is the
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majority source of precipitation for the three stations used as illustrations in this paper. Total
precipitation is significantly higher in the Liard Basin "due to proximity to synoptic storm tracks and
favoured locations for cyclogenesis" (Wahl et al. 1987). Higher precipitation totals combined with a
moderate temperature regime gives the Liard Basin a moisture deficit value (precipitation minus
potential evaporation) of about -120 mm, the lowest of the three ecoregions.

(Figure 6) shows the mean monthly precipitation for Dawson. The mean annual precipitation value is
322 mm. The Klondike Plateau exhibits a climate of extremes and makes generalization precarious.
Dawson City is the only station in the Yukon that has recorded precipitation totals in a 24 hour period
that meet or exceed the monthly average in every month but September. The bulk of precipitation at
Dawson falls as rain with approximately 45% falling during the growing season. Moisture deficit
calculation for this site is about -160 mm.

It is in precipitation distribution and quantity that the Yukon Southern Lakes ecoregion demonstrates
a significant growth condition differential from the other regions discussed here. Average annual
total precipitation at Whitehorse is 270 mm. Lower precipitation values throughout the ecoregion
result from the rain shadow cast by the Coast and St. Elias Mountains. Moisture deficits in the South-
west Yukon are in the order of -225 mm.

(Figure 7) illustrates the other important characteristic of precipitation availability in the south-west
Yukon. April and May are very dry and the peak growing season in terms of temperature and
moisture availability is delayed until June. Precipitation peaks in August rather than July when
temperatures are optimum for plant growth.

In summary, it appears as though it is the availability of soil moisture that is the overriding constraint
on potential forest productivity in upland landscape positions.

SOIL CONSIDERATIONS
Soil landscape relationships

The interaction of climate, relief, and geologic parent materials produces a range of permafrost, soil
development and vegetation cover. (Table 1) outlines the relationship between these factors and
resultant forest productivity values. In the Southern Lakes ecoregion permafrost is scattered on the
upland landscapes. Low precipitation values result in forest productivity that is somewhat higher than
the central Yukon but still relatively poor (Figure 8a). Due to cold mean annual temperatures,
permafrost is widespread on upland landscape positions in the Klondike Plateau ecoregion and forest
productivity is low (Figure 8b and c). In the Liard Basin ecoregion of the southeast Yukon,
moderate temperatures and ample seasonal precipitation produce moderate productivity on upland
sites (Figure 9). In all cases, site history determines the actual forest cover.

As previously discussed, floodplain sites with optimum soil moisture tend to have the highest
productivity. A similar range of species occupy the floodplain positions in all three ecoregions.
Floodplain soils are unique in that they are periodically rejuvenated by sediment additions. Forest
floor materials are often buried where they decompose and provide nutrients at depth within the soil.
These active sites tend not to develop permafrost until very late stages of maturity in the Klondike
Plateau ecoregion (Figure 10) and rarely if at all in the southwest or southeast regions. Fresh soils
also tend not to be leached of important base elements which help encourage forest growth.
Extensive research results exist for alluvial white spruce forests along the Tanana River near
Fairbanks, Alaska (Van Cleve and Viereck 1981, Viereck 1989). Similar ecological process exist
with the alluvial sites with the ecoregions of southern Yukon. The growth processes active in the
alluvial sites in the southeast Yukon are likely to be similar to those of the boreal forests of
northwestern Alberta and northeastern B.C.
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Soil Conditions and Reforestation

Much of the present and future forest harvesting will concentrate on the alluvial ecosystems of the
southeast Yukon. Due to their inherent productivity, these are most attractive to commercial
operations. As such, the following discussion will focus on these sites and the soil properties that are
of most important to sustainable development.

(Figure 11) illustrates the distribution of nitrogen and potassium in these ecosystems. The origin of
most soil nitrogen is from the decomposition of organic matter. It can be seen that over 60% of the
site's total nitrogen pool resides within the forest floor organic layers. Phospherus (not shown) has
much the same distribution. As these layers slowly decompose, nitrogen in plant available form is
liberated by microbes for root uptake. On the other hand, available potassium originates through the
weathering of mineral particles in the soil. Hence, the majority of the site's potassium pool resides
within the mineral soil while less than 10% is found within the organic layers of the forest floor.
Disturbance to the forest floor will affect nutrients in different ways. Harvesting trees from a site,
leaving limbs and needles behind exports only a small proportion of the site's nutrient capital. On the
other hand, a hot fire which consumes the forest floor, needles and limbs will result in a relatively
greater depletion of site nitrogen. Much of the organically bound nitrogen is volatilized and may be
lost from the ecosystem. Any organically bound potassium becomes available from the ash of
burned organic debris on-site.

The role of the forest floor in supplying nutrients and water is demonstrated by the rooting habit of
most conifers, particularly white and black spruce. In the schematic illustration in (Figure 12), the
difference in rooting habit of trees relative to grasses is shown. Typically, forest soils maintain most
of the nutrients near the surface within layers of decomposing needles, leaves, twigs, wood and
herbaceous matter. Grasses tend to root deeper within the mineral soil. Over long periods of time,
the accumulation of decomposing roots in the mineral soil elevates the organic matter content and
builds the "topsoil" that most of us associate with fertile mineral soil types of prairie environments.
Such a "topsoil" layer does not usually develop in the forest soils of the Yukon.

The build up of a forest floor occurs rapidly within the first 50 years following disturbance (fire or
flooding) on alluvial sites as shown in (Figure 13). The ultimate thickness of accumulated organic
debris on a forest floor is determined by moisture regime, temperature, presence of decomposing
organisms and time. Fire is a natural process within the boreal forest and sites are amazingly resilient
to its effects. The long term effects of forest harvesting are less well known. Prescribed fire is often
used as a site preparation treatment.

Reforestation of these sites is a challenge. Early research in the Liard Basin indicated that five years
after treatment, scarification increased seedling survival and growth, that broadcast seeding out-
performed spot and natural seeding and that spring planting of container stock was a reliable
regeneration technique (Gardner 1983). Regeneration may be enhanced by scarification as shown in
(Figure 14) buy enhancing the microclimate for seedlings. Ironically, the forest floor, while an
invaluable storehouse of plant nutrients, is not a suitable medium for seedling establishment. Most
seedlings, whether seeded or planted, need to root into mineral soil. Removing small portions of the
forest floor by blading or mounding of the soil achieve the best rooting habitat and microclimate
modifications. Removing competing vegetation and it's attendant shading, can increase soil
temperatures throughout the boreal forest ecozone. Longer term growth requires the presence of the
forest floor as a source of nutrients and water.

Any comprehensive forest policy must address the issue of reforestation. Careful planning and
evaluation of forest floor conditions is vital to successful and timely regeneration on cut-over boreal
forest sites. Ultimately, successful regeneration is based on the proper selection of tree species for the
site matched with an appropriate soil treatment.
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Mechanical Disturbance and Erosion

Often the damage to forest ecosystems is not the removal of tree boles from the site but rather the
physical disturbances caused by the machinery doing the harvesting. Most site disturbance is
associated with roads, particulary main haul roads and secondary skid trails. Disturbances tend to
increase on sloping lands. On-going disturbance and even loss of site productivity result from erosion
along the roads by run-off water not properly controlled. These types of disturbances are completely
avoidable and there is little reason for long-term site damage of this sort. Techniques to minimize
disturbances in road building on sloping terrain are well established (Chatwin et al. 1994). Avoiding
steep slopes is the best way to eliminate problems of this sort. Designing roads to control run-off is
essential. Also, specially attention must be paid to the placement of cut blocks in alluvial landforms
so as to mitigate streambank erosion. Any forest management policy must clearly address the issue
of cut block size, location as well as harvest roads, skidding layout and post-harvesting maintenance
in order to ensure sustainable productivity on these sites.

SUMMARY

Growing season temperatures in the Boreal Cordillera Ecozone of Yukon are not sole determinants of
observed forest productivity differences. Mean annual temperatures are an important indicator of the
prevalence of permafrost development under mature vegetation cover and therefore indirectly limit
forest productivity in the ecoregions of the central Yukon. There is little to choose between the
growing season temperatures of the three ecoregions. Moisture availability is the key climatic element
in forest productivity. The best sites (alluvial sites with optimum moisture availability) in all three
ecoregions described have roughly similar forest productivity. Sites dependent on ambient moisture
inputs (most upland site) will have higher productivity in Liard Basin than the South-west Yukon.

Forest fire is ubiquitous within the boreal forests of Yukon.

Forest soils of the Yukon are generally low in organic matter and the management of the forest floor
is an important regeneration consideration. After harvesting, most sites will require planting stock
following some sort of site treatment. Mechanical and erosion impacts must be considered when
designing cutblock layout and roads.

All forest management decisions must be based an analysis of a host of resource (wildlife, habitat,
viewscape, biodiversity, ecomonic) and social issues.
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