
RESOURCEll{VENTORY
MACMILLAN PASS

Prepared by:

Land, Parks and Resources Branch
Department of Renewable Resources

Government of Yukon

Authors:

D. Davies - Aquatics
C.E. Kennedy - Vegetation

K. McKenna - Soils/Surficial Geology

,/

---~-~
"-

.
----------



TABLE OF CONTENTS Page

Acknowledgements
1. Introduction ........

2. General...............................................................

2.1 Location .........
2.2 Physiography and Bedrock Geology..................................

2.2.1 Eastern Yukon Plateau......................................
2.2.2 Selwyn Mountains .......

2.3 Climate .............
2.4 Vegetation........................................................
2.5 Wildlife..........................................................
2.6 Archaeology ........

3. Aquatics ......

3.1 Methodology.......................................................
3.2 Rivers and Streams................................................

3.2.1 Watershed Code Numbers.....................................
3.2.2 The Reach ..................
3.2.3 The Point .......................
3.2.4 The Fish Sample............................................

3.3 Lakes ....
3.4 Mapping and Data Compilation......................................
3.5 Fisheries ............
3.6 Fish Species ..............
3.7 Fisheries Exploitation ................
3.8 Physiographic Regions... .....

3.8.1 Selwyn Mountains .......
3.8.2 Macmillan Plateau .......
3.8.3 Pelly Plateau ...............

3.9 Fish Species Distribution .........
3.9.1 Chinook Salmon.............................................
3.9.2 Arctic Grayling .....
3.9.3 Lake Trout .....
3.9.4 Dolly Varden ........
3.9.5 Lake Whitefish.............................................
3.9.6 Broad Whitefish .........
3.9.7 Round Whitefish .......
3.9.8 Inconnu .............
3.9.9 Northern Pike ....
3 .9.1 0 Burbot ....... .. .........
3.9.11 Least Cisco................................................



Table of Contents (cont'd.)

3.9.12 Non-Mapped Fish Species....................................
Longnose Sucker..........................................
Slimy Sculpin

4. Surficial Geology and Soils...........................................

4.1 Methodology ......................................
4.1.1 Field Sampling.............................................
4.1.2 Computer Input.............................................
4.1.3 Lab Analysis...............................................
4.1.4 Data Compilation and Interpretation of Aerial Photographs..

4.2 Discussion........................................................
4.2.1 Glacial Deposits...........................................
4.2.2 Holocene and Recent Deposits...............................
4.2.3 Permafrost ......................
4.2.4 Soils... .....................
4.2.5 Description of Terrain Types...............................

CanoL .
Dal1 Mountain..............................................
Dewhurst .
Dragin .
Gold.......................................................
Hess.......................................................
Hess River .................
Husky Dog Creek ................
Ice........................................................
Itsi.......................................................
Jeff Creek.................................................
Keele .
Niddery .
North CanoL...............................................
Prevost .
Riddel .
Selwyn Basin ...............................
Selwyn Mountain... .........
Shelden .
South Macmil1an .......
Tea........................................................
Tischu River ..................

5. Vegetation ....

5.1 Methodology ...................
5.1.1 Field Sampling.............................................

Page



Table of Contents (cont'd.)

5.1.2 Computer Input.............................................
5.1.3 Vegetation Classification..................................
5 .1.4 Vegetation Mapping.........................................

5 .2 Vegetation Associations ........
5.2.1 Fir/F eathermoss (F/Fm) .........
5.2.2 Fir/Lichen (FILi) ..........
5.2.3 Fir-Black Spruce (F/Sb ) .........
5.2.4 Fir-White Spruce (F/Sw)....................................
5~2.5 Black Spruce/Feathermoss (Sb/Fm)...........................
5.2.6 Black Spruce/Lichen (Sb/Li)................................
5.2.7 Black Spruce-White Spruce (Sb/Sw)..........................
5.2.8 White Spruce/Feathermoss (Sw/Fm)...........................
5.2.9 White Spruce/Lichen (SwILi)................................
5.2.10 White Spruce/Willow-Shrub Birch (Sw/W-Bi)..................
5.2.11 Aspen (A)..................................................
5.2.12 Shrub BirchlLichen (BiILi).................................
5.2.13 Willow-Shrub Birch (W-Bi)..................................
5.2.14 Willow/Sedge (W/Cx) ......
5.2.15 Dwarf Shrub (Df)...........................................
5.2.16 Forb/Willow (Fb/W).........................................
5.2.17 GrasslLichen (GILi)........................................

LIST OF FIGURES

Fig. 1 - Map of Study Area...............................................
Fig. 2 - Ecoregions - Macmillan Pass Area................................
Fig. 3 - Physiographic Subdivisions -Macmillan Pass Area................
Fig. 4 - Summary of Terrain Types........................................
Fig. 5 - Composite Cross-Section/Macmillan Pass Area.....................

APPENDICES

1. Regional Precipitation and Temperature (maps)........................
2. Temperature and Precipitation Data for Sheldon Lake, Ross River, and

Tischu River Weather Stations........................................
3. Wind Data for Faro, Anvil, and Tischu River Weather Stations.........
4. Macmillan Pass Study Area Watershed Codes............................
5. Aquatics Field Forms .....

A Reach Card ......
B Point Sample Card.................................................
C Fish Sample Card..................................................

----------

Page



Appendices (cont' d.)

D Lake Card .........

6. Air Photo Flightlines and Photo Numbers..............................
7. Helicopter Traverse and Site Locations (map).........................
8. Soils/Surficial Geology Field Forms..................................

A Site Description Card ..........
B Soils Card .....
C Fish Sample Card..................................................
D Lake Card ...........
E Wetland Card .......

9. Documentation of Macmillan Pass Data Base (soil and surficial
geology) .

10. Soil Lab Data (sample)...............................................
11. Soils/Surficial Geology Map Legend...................................
12. Soils Orders and Subgroups found in Macmillan Pass Study Area........
13. Vegetation Field Forms - Ground Vegetation...........................
14. Frequency Distribution of Vegetation Sampling Sites Listed by

Vegetation Association...............................................
15. Listing of Sampling Sites by Vegetation Association..................
16. Vegetation Map Legend ......
17. Species List of Vascular Plants of the Macmillan Pass Study Area.....
18. Species List of Bryophytes of the Macmillan Pass Study Area..........
19. Species List of Lichens of the Macmillan Pass Study Area.............

~
------

Page



ACKNOWLEDGEMENTS

The authors wish to express appreciation for the cooperation and assistance provided by the
following who served as members of the Advisory Committee which provided technical advice to
the Inventory Program:

T. Chamberlin - Aquatics Studies Branch, Government of B.C., Victoria
1. Cinq-Mars - Archaeological Survey of Canada, Ottawa
O. Hughes - Geological Survey, Ottawa
E.T. Oswald - Pacific Forest Research Centre, Victoria
1. Senyk - Lands Directorate, Victoria
I. Sneddon - Department ofIndian & Northern Affairs, Ottawa
C. Tamocai - Agriculture Canada, Ottawa
E. Wiken - Lands Directorate, Ottawa

Numerous other individuals and government agencies contributed to the completion of the
Macmillan Pass Inventory Project. Specifically, the authors would like to acknowledge the
assistance provided by the following:

D. Belford and S. Bridger, Resource Analysis Branch, Government of B.C. for assistance In
computer analysis of the aquatic information.

Agriculture Canada for performing the laboratory analysis of soil samples.

S. Morison, Geology Section, Department of Indian Affairs and Northern Development,
Whitehorse, and c.A.S. Smith, Agriculture Canada, Whitehorse for reviewing and editing of the
Surficial Geology/Soils section.

W.J. Cody, Curator, Vascular Plant Herbarium, Biosystematics Research Institute, Agriculture
Canada for assistance in the field and identification of vascular plant specimens.

P.Y. Wong, Lichen Specialist, National Museum of Natural Sciences, National Museums of
Canada for identification of lichen specimens.

R. Ireland, Curator of Bryophytes, National Museum of Natural Sciences, National Museums of
Canada for providing identification of mosses and liverworts.

Comeau Ecological Consultants Ltd., Surrey, B.c. for assistance with computer tabular analysis of
vegetation and biophysical site data.

E.T. Oswald, Research Ecologist, Pacific Forest Research Centre, Victoria, B.C. for reviewing the
vegetation section.

1. Pojar, Research Ecologist, B.c. Minister of Forests, Smithers, for layout graphics of vegetation
associations and the vegetation section.



H. Wahl, Atmospheric Environment Service, Environment Canada for climate data and assistance
with the climate section.

D. Russell, Canadian Willdife Service, Whitehorse, Yukon, and D. Mossop, Fish and Wildlife
Branch, Department of Renewable Resources, Government of Yukon, for writing the section on
wildlife.

S. Greer for writing the section on the history of human activity.

Project coordinator was Al Hodgson. Individual disciplines were coordinated by C.E. Kennedy and
C. Boyd (vegetation), D. Davies (aquatics), S. Morison and K. McKenna (soils/surfical geology).
Assistance in the field and the office was contributed by A. Baer, S. Davies, L. Duquette, P. Lortie,
P. Miller, C. Osborne, K. Regehr, 1. Rowed, C. Shepard, and H. Yakmission.

T.C. Rodger and M. Janssen drafted the maps and the figures in the text. Typing was done by V.
Aschacher, M. Armstrong, P. Callaghan, E. Irving, and L. Cox.



1. INTRODUCTION

A General Development Agreement (G.D.A) between the Yukon Territorial Government and the
Government of Canada was signed in August 1977. Under the G.D.A, the Territorial Government
was able to enter into a wide range of subsidiary agreements intended to promote development in
specific sectors of the Yukon economy.

The first subsidiary agreement entitled "Canada-Yukon Territorial Subsidiary Agreement on
Renewable Resource Development" was signed on April 4, 1979. This agreement provided for the
establishment of a Management Committee with equal representation from the federal Department
of Indian Affairs and Northern Development (D.LAN.D.), Department of Regional Economic
Expansion (D.R.E.E.) and the Government of Yukon.

The subsidiary agreement enabled D.LAN.D., D.R.E.E., and the Government of Yukon to jointly
finance and initiate programs that would expand the resource information base to aid planning of
social and economic development and the management of the territory's natural resources. It was
agreed that implementation of projects was to be the responsibility of the Yukon Government.

The Subsidiary Agreement encompassed four inter-related programs:

Program I Renewable Resource Information and Analysis
Program II Tourism and Recreation Facilities
Program III Resource Development Corps
Program IV Monitoring and Evaluation

The Management Committee established four subcommittees made up of representatives from
D.LAN.D. and Government of Yukon to coordinate these with other existing programs within the
respective governments. Project proposals were developed and submitted to the Management
Committee for approval.

The objective of Program I as stated in the first subsidiary agreement was:

"To provide information pertaining to renewable resources located in high priority
areas of the Territory".

Regions requiring comprehensive resource inventory were identified by the Program I
subcommittee.

At the Resource Inventory Workshop (1979) and in subsequent discussion with potential users of
resource information, it was determined that the inventory should provide standardized resource
baseline maps at a scale of 1:100,000 which could be utilized in preparation of regional plans.
Resource Inventory - Southern Lakes (1980-83) was the first of two biophysical inventories
undertaken by the Resource Inventory Section, Department of Renewable Resources, Government
of Yukon; other areas were inventoried on a contract basis.



The Inventory Section began a study of the Macmillan Pass area in 1981. This report outlines the
methodology, map preparation, results, and terrain inter-relationships of the inventory. A series of
individual discipline maps (aquatics, vegetation, soil/surficial geology) accompany this volume.

The 1981 Macmillan Pass Archaeological Survey, sponsored by the Archaeological Survey of
Canada (National Museums of Canada) and the Department of Renewable Resources (Government
of Yukon) was undertaken in collaboration with the Resource Inventory Program. A detailed report
of archaeological site inventory (Greer 1982) was submitted to the Archaeological Survey of
Canada, National Museums of Canada, to augment the data base with information on the area's
prehistory .
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2. GENERAL

2.1 Location

Occupying approximately 400,000 hectares in central eastern Yukon, the Macmillan Pass Study
Area extends from 132°W eastward to the Yukon-Northwest Territories border and from 62°30'N
to 63°30'N. This area is covered by mapsheets 105J-NW, 105J-NE, 1050-SW, 1050-SE, and the
eastern protions of 105P-SW and 1051-NW (notations follow the National Topographic Survey,
NTS (Figure 1). The Study Area occupies portions of the Mayo Lake-Ross River Ecoregion and
the Itsi Range Ecoregion (Oswald & Senyk, 1977) (Figure 2).

2.2 Physiography and Bedrock Geologyl

The Macmillan Pass Study Area lies within Bostock's (1948) Northern Plateau and Mountain Area,
a portion of the Interior System of the Canadian Cordillera. Further physiographic subdivisions
that occur within the boundaries of the study area are underlined in the following table:

PHYSIOGRAPHIC SUBDIVISIONS

The Eastern Yukon Plateau extends into the Selwyn Mountains separating the Hess Mountains
from the Logan Mountains (Figure 3). Drainage is generally west and south into the Yukon River
System. Bedrock is primarily Proterozoic clastics and Paleozoic shales and cherts. Younger clastic
rocks (Devonian to Triassic) also occur in the Hess Mountains. Cretaceous granitic intrusions are
common and form most of the higher peaks.

IThis section was compiled and written by P. Lortie, formerly of the Department of Renewable

Resources, Government of Yukon.



2.2.1 Eastern Yukon Plateau

Physiography

The Macmillan Plateau is characterized by mountains or small groups of mountains that rise above
the rolling plateau and entrenched river valleys. Average elevations of the mountains are 1370-
1680 metres a.s.l.; the highest peak (2135 metres a.s.l.) is in the extreme southwest comer of the
study area. Drainage is predominantly west via the Riddell and South macMillan Rivers.

The Pelly Plateau, a rolling upland, generally lwoer in elevation than the Macmillan Plateau lies to
the east. In the study area, elevation increases eastward from 900 metres a.s.l. near the Canol Road
to more than 1520 metres a.s.l. near the Canol Road to more than 1520 metres a.s.l. near the
Selwyn Mountains. Dragon, Sheldon, Lewis, and Field are the major lakes in this subdivision. The
Ross and Prevost Rivers drain the area.

Geology

Surface bedrock south of the South Macmillan River and west of 131oW is Proterozoic quartzite,
shales, slates, phyllite and minor andesite. Crystalline limestone occurs discontinuously between
the Riddel River and the South macMillan River. North of the South macMillan and east into the
Selwyns, paleozoic cherts, shales, chert pebble conglomerates, quartzite, limestone and phyllite are
the predominant bedrock types. A Cretaceous intrusion of quartz monzonite and granodiorite
occurs at Mt. Sheldon. In the southwest comer ofthe study area, a Tertiary volcanic unit, primarily
andesite, dacite, and basalt overlies the deformed Paleozoic strata (Roddick and Green, 1961).

2.2.2 Selwyn Mountains

North and east of the plateau, the Selwyn Mountains rise along an irregular front. The ranges north
of Ross River are known as the Hess Mountains - those to the south are the Logan Mountains.

Physiography

The Hess Mountains are characterized by groups of ranges separated by large valleys trending
northeast or northwest. Peaks rise above an old erosion surface to elevations of more than 2100
metres a.s.l. Keele Peak at approximately 3000 metres a.s.l. is the highest peak in the study area.
Elevations of valley floors average 900 metres a.s.l. The North Macmillan, South Macmillan,
Fuller, and Keele, are the largest lakes in this subdivision.

The Logan Mountains, in the southeastern portion of the study area, are a series of ranges isolated
by highland extensions of the Pelly Plateau. Peaks are generally lower here than in the Logan
ranges south of the study area. The Ross, Prevost, and Pelly Rivers, flowing southwest from the
Logans, are shallowly entrenched in the old plateau surface.



Geology

The clastic and sedimentary bedrock types of the eastern portions plateau are common in the
Selwyn Mountains as well. In addition, younger (Devonian-Triassic) clastic rocks occur in the
central study area trending northwest from the Yukon-Northwest Territories border across the
Niddery Lake map sheet; bedded barite and lead-zinc silver barite deposits occur in this unit.
Devonian faulting and subsequent folding near Macmillan Plass has produced a complex zone
termed the "Macmillan Fold Belt" (Abbott 1982). Cambrian-lower Devonian bsaltic volcanics also
occur in this belt. In the extreme south-eastern and northeastern comers of the study area, limey
carbonate rocks typical of the MacKenzie Mountains occur. Cretaceous intrusions, chiefly
monzonite, granodiorite, biotite, and hornblende, are common in the Hess Mountains, most notably
in the itsi Range and Keele Peak areas (Cecile, 1982; Green et aI, 1967; Blusson, 1971).

2.3 Climate2

The sub-arctic continental climate of the Yukon is characterized by daily and seasonal temperature
extremes, low humidity, and irregular low to moderate precipitation. Moist mild Pacific air may
occasionally intrude into the typically cool dry air mass.

The Yukon can be subdivided into broad climatological zones closely related to major topographic
features. The study area is part of the Ogilvie MacKenzie Mountains climatological zone. These
mountains are a barrier to moist air moving northward from the Pacific. Ross River, in the
comparatively arid Central yukon Basin zone, receives an average of 267.5 mm of precipitation
annually (110 mm as snow). Moving northward into the study area, precipitation increases with
increasing elevation; at Macmillan Pass, average annual precipitation is approximately 600 metres.
On thenortheast side of the pass, where the elevation is lower and slopes more gradual, Tsichu

River receives an average 508.3 mm of precipitation annually (301.6 mm as snow).

Elevation also affects temperature patterns. Ross River, relatively low in elevation, typically has
very cold winters and relatively warm summers. North of Dragon Lake, temperatures are less
extreme. The January mean daily temperature at Tsichu River is -24.1°C, 5.2°C warmer than that
at Ross River. From April through September, the pass area is 4 to 5° coller than Ross River.
Coller spring, summer, and fall temperatures and greater snowfall result in a longer snow season in
Macmillan Pass. The mean annual daily temperature at Tsichu River is slightly colder (-7.7°C)
than that at Ross River (-5.3°C). Regional patterns of precipitation and mean temperatures are
shown in Appendix 1.

Temperature and precipitation summaries from Ross River, Sheldon Lake (summer only) and
Tsichu River sites are attached in Appendix II.

Winds are generally light, but may be strong in mountain passes particularly in winter. Wind data
are available only from Tsichu River, Faro, and Anvil (Appendix III). Winds recorded at Faro are

2This section has been adapted from an unpublished manuscript, "Climate of the Yukon" by

RE. Wahl, Atmospheric Environment Service, Canada Department of the Environment,
Whitehorse, Y.T.



probably similar to those at Ross River; also in the the Pelly Valley. Tsichu River and Anvil data
represent winds aat higher elevations. Major valleys may funnel winds causing local variation in
wind patterns. In winter, cold air settling in the large basin on the Northwest Territories side of the
pass funnel through the pass area, causing strong northeast winds.

2.4 Vegetation

Incomplete or missing? To be written and added,



2.5 Wildlife3

The Macmillan Pass study area supports a number of important big game, furbearer, and bird
species on a seasonal or permanent basis.

A small population of mountain goats, the most northerly in North America, are found in the Itsi
Range and adjacent Logan Mountains. Dall sheep also can be found in varying densities
throughout the mountainous portions of the study area.

Three distinct mountain caribou herds are recognized in the study area. The larger Ridstone herd
that winters in the Mackenzie Mountains of the Northwest Territories, calves and summers in the
Macmillan Pass vicinity. The Finlayson caribou herd winters in the Finlayson-Fortin Lakes and
occasionally around Sheldon Lake. A portion of this herd summers near the Yukon-Northwest
Territories border in the Logan Mountains. The Tay Lake herd summers in the Sheldon Mountain
area, wintering north ofthe North Canol highway.

Surveys indicate that moose are dispersed throughout the study area, concentrating during late
winter in areas of shallow snow cover such as that found in the vicinity of Keele Peak.

Grizzly bears are found in low densities throughout the area and congregate to some extent during
salmon runs on the Macmillan River.

The Macmillan Pass area supports significant populations of beaver, mink, otter, ermine, wolverine,
marten, wolves, and red squirrel. Red fox are common at higher elevations. The coyote is rare on
the North Canol Road beyond the Tintina Trench. Lynx is common on the lower North Canol
below Marjorie Lake, but it is rare on the South Macmillan River. Muskrats are found through the
area, with a few local concentrations occurring along the South Macmillan River.

Bird habitat in the study area is varied but tends to be low to moderately productive in comparison
with other areas of the Yukon. The most common nesting raptor is the golden eagle which occurs
in a relatively low density. Likewise, the gyrfalcon is represented but relatively sparsely
throughout the alpine and subalpine areas. At lower elevations, bald eagles, and to a lesser extent,
ospreys, are distributed along the major wetland complexes of the Sheldon, Prevost, and Pelly
Rivers.

The Sheldon Lakes and adjacent wetlands support a variety of waterfowl species. Several species
of dabbling and diving ducks are found throughout this region and exhibit a moderate productivity.
Canada geese and trumperter swans also nest and stage in the area.

The study area supports extensive subalpine shrub habitat utilized by fairly widespread willow and
rock ptarmigan populations. Preliminary investigation indicates a low to moderate productivity
compared with populations in similar habitats elsewhere in the Territory.

3This section was written by D. Russell and D. Mossop, Wildlife Management Branch,

Department of Renewable Resources, Government of Yukon.



42.6 Archaeology

Forty-six prehistoric and two historic period archaeological sites have been recorded in the
Macmillan Pass study area. These sites document the human history and land-use patterns of this
area. Though none of these sites have been investigated in detail, and thus our knowledge of them
is limited, they, along with ethnographic records and early historic documents, provide insight into
the human history and archaelogical potential of the Macmillan Pass area; these will be reviewed
briefly here.

The know sites were identified by two survey projects, both undertaken in 1981. The first of these
was a regional inventory of sites in the study area, sponsored by the Department of Renewable
Resources, Yukon Government, and the Archaeological Survey of Canada (Greer, 1981, 1982).
This field work was undertakn in collaboration with the Ecological land Survey programme
reported in this volume. The second project was an inventory of sites along the North Canol Road,
which included sections of the road both within and outside the Macmillan Pass study area; it was
sponsored by the Archaeological Survey of Canada, with logistical assistance from the Department
of Renewable Resources, Yukon Government (Gotthardt, 1981, 1981a).

The Macmilland Pass area has an interesting, though poorly understood native past. The Indians
first recorded in this part of Yukon were the Stick or Upper Pelly Indians, an athapaskan-speaking
group whom Robert Campbell met on the Pelly River in teh 1840's (Wilson 1970). What little
information there is suggests that the headwaters country of the Macmillan Pass area was part of
their territory, though we do not know to what extent, during what season(s), or specifically for
what purposes they may have used the area (Cruickshank 1974, Dawson 1888). The Upper Pellys,
like other subarctic cordillera native groups, were likely involved in big and small game hunting,
fishing, and some gathering in an annual round characterized by a high degree of mobility.
According to native sources (MacNeish 1957), most of the Upper Pelly people were massacred by a
group of Mountain Indians sometime around 1886. The tragic event is supposed to have taken
place in the sutdy area, near the Itsi Range. Gillespie (1981) has noted that this battle was only one
of several skirmishes that occurred during the 19th century betwen the Upper Pelly and the
Mountain Indians, apparently due to competition over fur trapping areas.

Of the prehistoric sites which have been found in the macMillan Pass area, most can be
characterized as small, probably temporary, campsites (Greer, 1982a). Six sites, all located on the
larger lakes with the best fish stocks, are suggested to have been seasonal family base camps (ibid.).
The artifacts collected from these sites are predominately lithic detritus, the by-product of stone

tool manufacture, though some tool speciments (e.g. scrapers, bifaces, one projectile point, point
fragments, one tabular spall scraper, one stone pestle) were found. Bone, whether tools or animal
remains, does not appear to have preserved well in these sites (Greer 1982).

None of the prehistoric sites in this area have been dated. However, because of the presence of a
dated volcanic ash layer (the White River ash, ca. AD 700) in a number of sites, some of the
prehistoric camps can be identified as either pre- or post-dating the ash fall (Greer, 1982).

4This section was written by Sheila Greer, contract Archaeologist, for Archaeological Survey

of Canada.



Similarly, we do not know when this area was first occupied by human groups, though presumably
the event would post-date the retreat of the Pleistocene-aged Cordilleran ice-sheet.

The prehistoric sites tend to be located in close proximity to either ancient or moder waterbodies
and watercourses in the valley bottoms of this mountainous area. However, given that both survey
projects concentrated their efforts around these terrain features, caution must be applied when using
this site distribution data. Only two small sites were found in Macmillan Pass proper. Therefore,
this Pass does not appear to have been as heavily utilized in prehistoric times as the well known
Anaktuvuk Pass of the Brooks Range. Possibly this is because Macmillan Pass is only one of many
potential routes betwen the MacKenzie and Yukon Basins (Greer, 1982a).

The two historic period sites recorded in this area relate to fur trapping activities. One is the
abandoned Sheldon Lake trading post, in operation during the 1930's to 1950's (McDonnell, 1975).
The second also likely dates to the 20th century; it is a campsite attributed to Fort Norman people,

i.e. Mountain Indians, who would have used it during their periodic trapping and trading trips into
the Yukon Basin (Greer, 1982).

The study area also contains a number of historic sites which consist of an abandoned cabin and an
elevated cache; these are attributed to white men who trapped in this area just after the turn of the
century (Greer, 1982); c.£., Cruickshank, 1974). Other historic period cultural resources, though
not designated as archaeological sites, are the abandoned Canol Road camps and army vehicles.

Of the archaeological sites recorded in the study area, 13 are situated along the Canol Road
corridor, and may be affected by future development projects (Gotthardt, 1981) The remainder are
situated in more isolated locales and thus are in no danger of being impacted at present (Greer,
1982). Nonetheless, efforts should be made to prevent the unnecessary destruction and pilfering of
all arechaeological sites as well as other heritage resources.



3. AQUATICS

3.1 Methodology

The aquatic inventory used in this project addressed the physical characteristics and processes, and
the biological attributes of the quatic resources. Biophysical measurements and descriptions were
collected at a reconnaissance level from which a variety of interpretive products will be generated.
There were two main components of the inventory, one dealing with rivers and streams, and the
other dealing with lakes.

The data and data collection techniques differ for inventorying rivers and lakes, however, a similar
systematic process is followed:

A) Pre-Field Activities

1. Pre-typing air photos, reach breaks, and obvious features
2. Reviewing and compiling existing information

B) Field Activities

1. Low level flights with aerial descriptions, mapping of features, and ground sites
2. Ground sampling

C) Post-Field Activities

1. Review air photos and aerial descriptions
2. Prepare and enter data into computer
3. Map preparation and drafting
4. Report generation

3.2 Rivers and Streams

The inventory system used to collect the baseline information was adopted from the system used in
the province of British Columbia (Chamberlin, 1980). The system has been used extensively in
B.C. for collecting reconnaissance level bio-physical information on streams and rivers. For
reasons of consistency, it was decided to use the same inventory system. This system also has an
elaborate computer program for the entry and processing of the inventory information which were
made available to this project. A variety of computer-generated reports are available for reach,
point, fish, and stream data. Brief descriptions of methodology will be given here but complete
documentation of terminology and data entry procedures are available through the land, Parks, and
Resources Branch, Government of Yukon, or the Water Management Branch, Ministry of the
Environment, Government of British Columbia, Victoria, B.C.



3.2.1 Watershed Code Numbers

The study area was divided into watersheds and an hierarchical watershed numbering system used
to individually identify each stream or channel (Shera, Grant, 1980). All data was referenced for
storage and retrieval through the watershed code number. Appendix IV lists watersheds studied
and corresponding watershed code numbers.

3.2.2 The Reach

The reach is the primary mapping unit, being somewhat analogous to the terrain polygons or
boundaries. A reach is a section or length of stream that has a relatively homogenous pattern or
repetitious sequence of habitat types, physical features, and fluvial processes. The reach description
represents and averaging of physical and biological parameters (Appendix V). The key features
used to separate reach types are channel pattern and valley to channel ratios. The initial reach
separation is done on air photos as part of the pre-typing exercise. At the same time, any obvious
features such as waterfalls, canyons, etc., are noted for verification in the field. Air photos used are
listed in Appendix VI.

While only a few reach parameters may be used to identify reach changes or breaks, many of the
reach parameters are interrelated. A significant change in one parameter is often characterized by
changes in other parameters. For example, an increase in slope will usually increase the velocity,
which will result in an increase in the size of the bed material; the combined effect may alter the
channel pattern, etc.

Reach breaks, which indicate changes in the physical characteristics and processes of the river or
stream logically reflect the immediate and/or surrounding geology. Terrain units change with
variations in drainage conditions and corresponding soil associations, and the inclusion of, or
changes in, secondary or tertiary surfical materials. Correspondingly, many of the reach breaks
coincide with, or are in close proximity to, terrain boundaries.

Most of the reach descriptions were collected through low level helicopter survey flights. The
rivers were traversed at a height of20-50 m and at a speed of 100-160 kmph depending on the size
of the channel, vegetation density, winds, and pilot experience. The reach descriptions were
recorded on tape and any mapping changes (i.e. additions, deletions, or relocation of reach breaks)
were noted. Point or ground sites were recorded as well as features such as fall,s chutes, log jams,
beaver dams, spawning areas, etc. Representative photos of each reach and all relevant features
were taken.

Approximately 330 watersheds and 900 reaches were described in the study area. All streams in
the study area were not described, however, the streams covered provide a good cross-section of
stream types and represent most streams having fisheries resources. Habitat information from a
limited number of ground sites where fish sampling was done provided a basis for inferring species
composition and distribution.



3.2.2 The Point

A point is a ground sample site where detailed descriptions and measurements are taken. The point
is best chosen at a location that is representative of the reach characteristics, however, this is not
always possible due to limited access in some areas. Ground sites can often be chosen from air
photos. Points are chosen in a variety of reach types in order to provide a representative sample of
habitat types, fish habitat preferences, and to support reach data throughout the study area.

The point data (Appendix V) contains more detailed descriptions and measurements of bed
material, bank form and material, fluvial processes, flow measurements, habitat descriptions,
temperature, etc. The point information helps support reach descriptions as well as providing more
detailed measurements that are not available through air photo interpretation or low level flights.
There were approximately 150 point sites sampled throughout the study area.

3.2.4 The Fish Sample

At nearly all point sample sites, fish sampling was conducted. The fish sample card (Appendix V)
recorded species captured, sampling technique(s) used, sampling time, etc. Sampling techniques
included electroshocking, beach seining, angling, swim surveys, and aerial observations.

Sampling techniques were selected to best sample the habitat or water conditions present.
Variability in water depth, velocity, and turbidity rendered some sampling techniques ineffective
while making others more suitable. For example, deep pools were often difficult or impossible to
electroshock, while angling or swim surveys proved very effective.

Reconnaissance level inventory did not allow many repeat samples. To help overcome the
temporal problem of species utilization, sampling technique selection varried with life stages
present or sought. For example, aerial observations of chinook salmon adults were effective in
August. For areas sampled earlier in the summer, electroshocking for chinook juveniles was
effective in establishing the presence or absence of this species.

Repeat samples were conducted, however, at all stream crossings along the North Canol Road.
Additional funds were provided by the Northern Roads and Airstrips Division, Department of
Indian Affairs and Northern Development, to provide a preliminary fisheries survey as part of their
initial environmental evaluation of the impacts of upgrading the North Canol Road. This extended
outside of the initial study area to include the length of the road from the town of Ross River to the
Yukon/Northwest Territories border. The results are reported in the document "Preliminary
Fisheries Report for North Canol Road" (Davies and Shepard, 1981).

The main objective of the sampling program was to establish species presence or absence and
distribution. Gathering of detailed information on life histories, population size, or

other behavioural apsects of the species encountered was not the purpose of this project. However,
observations concerning any of these subjects were often recorded.



3.3 Lakes

Lake inventory differs from that of streams and rivers in methodology and types of information
gathered. Most data in a lake inventory is gathered on site from a boat; the sampling of one lake
may require 24 hours to complete (Lake card is shown in Appendix V). The data collection
involved depth sounding, water quality measurements, and fish sampling. Time constraints
prevented detailed bathymetric mapping; instead, a reandom selection of transects were done from
which approximate mean dpeth figures could be derived. Water quality measurements performed
on site consisted of temperature, dissolved oxygen, and conductivity taken vertically through the
water column. Water samples were taken from each lake to be analyzed (performed by Can Test
Ltd., Vancouver, B.C.) for total dissolved solids (TDS) and specific conductance. The resulting
figures for mean depth and TDS were used in the calculation of the morphoedaphic index (MEI):
an empirically derived formula that can be used to predict potential fish yields in lakes (Ryder
1964; 1965). Secchi readings, which measure vertical light penetration in water, were also taken.

Fish species composition was determined by using an overnight gill net set. The net consisted of
six (16.67 m) lengths of varying mesh monofilament gill nets. Mesh size ranged from (2.54-8.89
cm) stretched mesh at (1.27 cm) increments. The net was placed perpendicular to the shore, usually
at a location that provided a sharp decline or drop-off. it was assumed that this approach would
maximize the sampling of the various depths and corresponding fish species that might be present.

Seventeen lakes were inventoried within the study area. The lakes were chosen using the criteria of
access and size. Most of the lakes that presently have road access via the North Canol Road were
selected, as these lakes would obviously have the greatest utilization. The remainder of the lakes
chosen were selected on the basis of their relatively large size and potential of future recreational
capabilities. The following is a list of the lakes inventoried:5

1. (Blue Birch)
2. (Bulgar)
3. Dragon
4. (Echo)
5. Field

7. (Gulf)
8. Itsi
9. John

10. (Lagoon)
11. (Lap)

13. Niddery
14. (Oly)

15. archie
16. Otter

17. Sheldon

The details and results of the lake inventory portion of the program have been documented in a
separate report (Shepard and Davies, 1982).

3.4 Mapping and Data Compilation

From the reach, point, fish, and lake data, aquatics resources maps have been prepared. These maps
display the river reaches with an associated reach summary symbol, fish species distribution,
ground site locations, water quality and quantity sites, and stream features. All drainage systems
with information have the watersheds delineated and identified with unique watershed code
numbers.

5Names in parentheses are local or assigned, i.e. not listed in Gazeteer of Canada, Yukon.



The data from all field cards and maps are entered and organized through the aquatics system file
within the British Columbia Systems Corporation (RC.S.C.). The data is then available to be
retrieved in a variety of computer generated report formats.

The maps are processed through a digitizing procedure which results in a georeferencing of all map
information. The results for mapped streams and features are lengths, location in terms of latitude
and longitude, and distance upstreams for all mapped features. In addition, the area and perimeter
of watersheds are measured.

3.5 Fisheries

The fisheries information of this inventory program was collected at a reconnaissance level.
Emphasis was placed on establishing species presence within selected watersheds and extrapolating
species distribution based on habitat information derived from reach descriptions. This approach
allows large areas to be inventoried in a relatively short time.

Despite the limited number of ground sampling sites, subjective ratings or classifications for
preliminary management purposes can be made. These are based on relative sampling success
(catch per unit effort), apparent habitat utilizations and preference, and the availability or extent of
similar habitats throughout the sub-regions. This approach, coupled with the relative importance of
the species present (commercial vs sport vs non-sport or non-commerical species), provides the first
step in resource evaluation.

3.6 Fish Species

In the Macmillan Pass study area, the following fish species have been recorded:

Chinook salmon Oncorhynchus tshawytscha
Arctic grayling Thymallus arcticus
Lake trout Salvelinus namaycush
Dolly varden Salvelinus malma
Lake whitefish Coregonus clupeaformis
Broad whitefish Coregonus nasus
Round whitefish Prosopium cylindraceum
Inconnu Stenodus leucichthys
Northern pike Esox lucius
Burbot Lota lota
Longnose sucker Catostomus catostomus
Least cisco Coregonus sardinella
Slimy sculpin Cottus cognatus

Chinook salmon (Oncorhynchus tshawytscha) is presently the only documented anadromous
species found in the study area. All other species are strictly freshwater fish.



3.7 Fisheries Exploitation

In the Yukon the harvest of the fisheries resource takes place under four categories: commercial,
domestic or subsistence, native food, and sport fisheries. At present, only sport fishing and a native
food fishery exist within or near the study area.

Sport fishing is concentrated on Dragon, archie, and Marjorie Lakes, and to a lesser extent on
Sheldon and Lewis Lakes. Some sport fishing does occur in the vicinity of the stream crossings
along the North Canol Road. The target species in the lakes is lake trout, but grayling and northern
pike are probably also taken. In the streams along the North Canol Road, grayling are the primary
fish taken; pike, though found in low numbers in these streams, may also be occasionally taken.

A native food fishery is found just outside of the study area, along the first 10 miles of the Ross
River from its confluence with the Pelly River, and in certain lakes in the same vicinity. The
emphasis in the Ross River is on the spawning runs of chinook salmon. The run takes place from
the end of July to mid-September, the exact timing varying from year to year. The native fishery in
the lakes is directed at freshwater species. Target species here are whitefish and grayling (pers.
comm.). The main means of capture is by gill netting.

Other than the lower Ross River and neighboring lakes, pressure on the fisheries resource within
the study area is relatively low. The poor road conditions and the termination of the North Canol
Road shortly past the N.W.T. border, contribute to limiting this as a popular tourist route. At
present, there are only sparse facilties (day use) and access provided to Dragon and Sheldon lakes.
However, there are plans to establish two campgrounds along the North Canol Road; one adjacent
to the Ross River, the other adjacent to the South macMillan River. These developments, coupled
with a potential upgrading and realignment of the road, would probably encourage an increase in
sprot fishing activity. Also, development of the mineral properties in the area would again add to
the numbers of people and an expected increase in fishing pressure. Sport fishing would still be
mainly restircted to the stream corssings and immediate area, and the lakes presently with road
access.

Other lakes which have good potential for sport fishing are Fuller, Itsi, Lagoon, Lap, Oly, and
Otter. At present, the only access to these lakes is by air.

3.8 Physiographic Regions

The main physiographic subdivisions (discussed in detail in Section 2.2) are characterized by
different patterns of aquatic features and associated fisheries resources. The actual species
composition does not vary greatly between the major drainages of the different regions. However,
the species distribution and apparent productivities of the various sytems is evident.



3.8.1 Selwyn Mountains

This area is drained by the upper reaches of the Hess, North Macmillan, South Macmillan, Ross,
and Prevost Rivers. These protions of the rivers and associated tributaries exhibit similar
characteristics. Generally, they have narrow flood plains, small valley to channel ratios. Moderate
to high gradients result in relatively large substrates (gravelly, cobbly, bouldery) and high
velocities. Channel patterns are usually irregular or irregular meanders.

Productivity for this subdivision generally appears to be low. Large areas in or near the headwaters
of the rivers and their tributaries produced no fish during sampling. Some of these areas did
provide some suitable habitat but still lacked fish. The exception to this is the unnamed tributary
62-6030-550, to the Hess River. This stream and some of its tributaries lie within a large valley
that runs from the east slope of Mount Kele to the head of the Stewart River. This system seems to
have a moderate production of grayling; round whitefish are suspected.

Other areas of significant fisheries resources are the mainstem Hess River upstream as far as
unnamed tributary 62-6030-405, tributaries 62-6030-405 and 62-6030-405-120. These systems
support spawning and/or rearing populations of chinook salmon and arctic grayling, round
whitefish, and slimy sculpin. Two lake reaches ("Oly" and "Lap" Lakes) found within the unnamed
river 62-6030-405 have lake trout and lake whitefish populations as well.

Emerald Creek and unnamed creeks 62-6030-475 and 62-6030-550 are moderately productive, with
predominantly arctic grayling populations.



3.8.2 Macmillan Plateau

Within the study area, this subdivision is drained by the South Macmillan and Riddell Rivers. The
entrenched rivers have narrow floodplains. The stream gradients are somewhat lower than those in
the Selwyn Mountains to the north and east. Channel substrates are generally sandy, gravelly,
cobbly. Channel patterns are predominantly irregular meanders; smaller tributaries exhibit irregular
patterns as well.

Productivity for this subdivision is generally moderate, relative to the subdivisions to the north and
south, the Hess Mountains, and the Pelly Plateau respectively. The lower gradients result in more
suitable fish habitat being available.

The most significant fisheries resources are found in the South Macmillan and Riddell Rivers.
These two system contain spawning and rearing populations of chinook salmon. Arctic grayling
and slimy sculpins are found throughout, and round whitefish are suspected in these systems. The
first reaches of most of the tributaries which feed directly into the South Macmillan and Riddell
Rivers have confirmed rearing populations of chinook salmon. Arctic grayling have a fairly
widespread distribution. This species is either found or suspected throughout most of the
tributaries.

3.8.3 Pelly Plateau

This area is drained primarily by the Ross and Prevost Rivers. Generally the streams have wider
floodplains than those found in the regions to the north and northwest. Stream gradients are lower,
and meandering channel patterns are common.

Productivity in this subdivision generally appears to be high. Species diversity and especially
species distribution appears to be much greater in this subdivision compared to the other two
subdivisions found within the study area. Commonly it is only the upper reaches draining the small
mountainous areas that are suspected to have limited or no fisheries resources.

The mainstem portions of the Ross and Prevost Rivers which lie within the subdivision support
spawning and rearing populations of chinook salmon. The Prvost River also contains arctic
grayling, whitefish (probably round whitefish), burbot, and slimy sculpins. The Ross River,
including the lake reaches - Lewis, Field, and Sheldon - contain lake trout, northern pike, inconnu
and least cisco. Grayling and slimy sculpins are distributed throughout most of the systems.
Rearing populations of chinook are confirmed or suspected in the first reach(es) of most of the
tributaries to the Ross and Prevost Rivers. Lake trout, round whitefish, and northern pike were
taken in Dragon Lake.

3.9 Fish Species Distribution

3.9.1 Chinook Salmon

Chinook salmon are found in portions of almost all of the major watersheds which lie within the
study area. These include the Hess River, and the unnamed tributary 62-6030-405, the South



Macmillan and Riddell Rivers, and the Ross and Prevost Rivers. Spawning has been identified or
is suspected to occur in the mainstems of these rivers. Numerous tributaries also support rearing
populations during the summer. Chinook inhabit the North Macmillan River, but only in reaches
downstream of the portion which lies within the study area.

The field investigations were conducted between June 15 and August 15, 1981. This period was
ahead of the major migration and spawning. A few adult chinook were observed in the Riddell,
Ross and Prevost Rivers in August; however, redds were not visible and the asusmption was made
that the fish observed only represented a portion of the escapement for those river systems.

Chinook salmon are an important commercial species. Although a commercial fishery does not
exist within the study area for this species, chinook that spawn or rear in the study area may be
intercepted in the ocean or river fisheries downstream. This species is also taken in the native food
fishery outside of the study area on the Ross River.

Chinook salmon spawn from August to early September. Spawning usually takes place in the
mainstem of large rivers. The eggs remain in the gravel over winter, with the fry emerging in the
spring. After emerging from the gravel, fry disperse to rearing areas which include the spawning
rivers as well as smaller tributary streams. This regular migration of fry into the lower reaches of
tributaries during the summer months is an important characteristic of the study area. Pipeline
studies also found chinook rearing along the shorelines of lakes (Beak, 1978). Chinook spend from
one to three years in freshwater (usually two years in this area) before migrating to the sea. The
most common ocean period is two to four years.

3.9.2 Arctic Grayling

Arctic Grayling are very common and widespread throughout all the major drainages, in rivers and
their tributaries, and lakes. This species was generally only absent from steep gradient and or very
small streams (usually less than three metres). There were, however, several streams in the vicinity
of Macmillan Pass that did not support any fish species, even though the physical habitat appeared
suitable.

At present, sport fishing pressure is light for this species within the study area. In general, it is an
important sport species; more grayling are captured by angling than any other method. Grayling
are not a target species of the commerical or subsistence fishery and are harvested only incidentally.

Grayling are spring spawners, using small streams, large rivers and lakeshores for spawning, which
takes place from April to mid-June. Where grayling use small streams for spawning, adults move
into streams during break-up, with spawning occurring shortly after. In our study, field work did
not begin until June 15, 1981. It was assumed that most of the spawning had taken place by this
time. Other investigators have noted that after spawning, adults disperse from spawning areas. In
some cases, however, they do remain (Beak, 1978). None of the grayling examined for maturity
appeared to be spent (recently spawned fish). This would suggest that either physiological recovery
(i.e. the development of new eggs) was rapid, or, that spawners of the year were either not captured
or present in the smaller streams sampled during the summer period.



The eggs usually hatch sometime in June depending on exact spawning time and water
temperature. Fry and juveniles will move into the smaller streams to rear over the summer, usually
after spawning has been completed. Movements to overwintering areas appear to commence near
the end of August (Foothills Pipelines (Yukon) Ltd., 1978).



3.9.3 Lake Trout

Lake trout are found in most of the larger lakes and suspected in some of the larger rivers. The
major lakes are concentrated in the southern portion of the study area.

At present, fishing pressure for lake trout is primarily restricted to Dragon Lake; however, some are
probably taken in Sheldon Lake as well. Other more inaccessible lakes that appear to support large
populations of lake trout are Fuller, Itsi, Tap, Oly, and Otter Lakes. In general, lake trout is a very
important sport species and a key target species in the commercial and subsistence fisheries.

Spawning occurs in the fall, usually in lakes; however, instances of river spawning have been
documented (Scott and Crossman, 1973). Spawning usually takes placer over large boulder or
rubble bottoms. Following spawning, the adults disperse (Scott and Crossman, 1973). Hatching
usually takes place after four to five months in late winter to early spring. The fry and juveniles
apparently remain along the shores of lakes or rivers for several years (Scott and Crossman, 1973).

3.9.4 Dolly Varden

Dolly varden have been reported (Weagle, 1980) in two small tributaries to the hess River,
unnamed creeks 62-6030-405-100-090 and 62-6030-435-230-020. Our sampling did not find any
dolly varden within the study area. The sighting of the dolly varden is truly anomolous. It is
assumed that a few of this species must have historically migrated across the short divide between
the Yukon and MacKenzie drainages via the Tsichu River. this species does not appear to have
spread out through the Yukon drainages of the area.

With this species' presently limited number and distribution, it is obviously not exploited nor does it
offer any potential fisheries resource. In other drainages where dolly varden are found in great
numbers, they area a popular sport fish.

Dolly varden are fall spawners, spawning in rivers from September to early November (Scott and
Crossman, 1973). The individuals found within the study area appear to be similar to other
populations observed in headwater streams. They are dwarfed in size (less than 30 em) and mature
at a much smaller size (Carl et. aI., 1977).

3.9.5 Lake Whitefish

Most of the lakes investigated in the southern half of the study area contained lake whitefish. This
species has also been suspected in some reaches of the Ross River.

At present, there is probably little exploitation of this species within the study area. Some lake
whitefish are taken in the native food fishery in the area just south of the study area. In other areas
this species is very important to the commercial subsistence and native food fisheries. They are
rarely caught by angling (Scott and Crossman, 1973).



Lake whitefish are fall spawners. In the Beak (1978) studies, spawning was observed in pools of
clear-water rivers throughout October and along lakeshores in late October. During spawning, the
eggs are randomly dispersed. hatching takes place in April or May (Scott and Crossman, 1973).
The fry congregate along river edges and lake shores.

3.9.6 Broad Whitefish

Broad whitefish have a very limited distribution within the study area. They were captured in the
larger lake reaches of the Ross River, Lewis, Field, Sheldon, John and Itsi lakes. They are probably
also found in Wilson Lake, which was not sampled. Lake whitehorse were also assocated with this
species in each case.

At present it is assumed that there is little, if any, exploitation of broad whitefish within the study
area. However, if increased access and interest develops in the area, then the lakes listed above
may become important to any future commercial, subsistence, and nativ food fisheries in the area.
Broad whitefish and lake whitefish comprise the main whitefish species taken in the three
aforementioned fisheries. This is not a sport species.

Spawning has been observed in this species from September to early November (Beak, 1978),
usually occurring in rivers; lakeshores and mouths of tributary streams may also be utilized.
Spawning adults then migrate to large rivers and lakes to overwinter.

3.9.7 Round Whitefish

Round whitefish were found or suspected throughout the study area in many of the lakes sampled
and in the larger rivers. There was no apparent pattern to their presence or absence in the individual
lakes ampled, although they were found in all the major drainage systems in the study area.

They are not considered to be of significant economic importance in the Yukon (Beak, 1978). In
other areas of the Yukon this species may be taken incidentally by sport, subsistence, or
commercial fisheries, but only comprise an estimated five percent of the whitefish catch (Fast, E.,
pers. comm.). Like the other whitefish species, they are fall spawners, spawning occurring from
October to November. Lakeshores and pools in clear rivers were identified as spawning areas in
the Beak (1978) studies.

3.9.8 Inconnu

Inconnu usually inhabit large rivers and lakes. They have a limited distribution within the study
area. This species was only found in the southern portion of the study area in the Ross River. They
were captured in Lewis and Sheldon Lakes.

In the Yukon, inconnu are not considered an important species but are probably taken in small
numbers by commercial, subsistence, and sport fisheries (Boland, 1973; Eby, 1977).

Spawning occurs in the fall in September and October, over gravel substrates in clear streams and
rivers. After spawning there is a rapid migration downstream (Fuller, 1955; Alt, 1977). The fry
emerge in the spring.



There is a limited distribution and little information about this species in the southern regions of the
Yukon.

3.9.9 Northern Pike

Northern pike were generally only found in the southern part of the study area. They were captured
in lakes and larger rivers of the Ross River drainage and in Dragon lake. A few were also captured
in two smaller tributaries to the South Macmillan River. They may exist in some of the other
drainages of the area but probably in lower numbers. This species generally inhabits warm,
shallow, vegetated areas of lakes and slow moving rivers (Scott and Crossman, 1973). This type of
habitat is very limited in the northern portion of the area.

This species is probably taken in low numbers in the native and sport fisheries, in the southern
portions of the Ross River, and Dragon and Sheldon Lakes. Genrally, in the Yukon, northern pike
are not considered an important commercial or subsistence fish although they are probably taken in
both these fisheries. They are not considered a great sport fish in the yukon, but still comprise
approximately four and a half percent of the sport catch according to a 1975 survey (Paish, 1981).

Northern pike are spring spawners. In the spring adults migrate to spawning areas which include
rivers, low gradient streams, marshes, and along lakeshores (Scott and Crossman, 1973). Spawning
occurs immediately after break-up, and hatching approximately two weeks later. Before freeze-up,
all age classes move to deeper overwintering areas in lakes and rivers.

3.9.10 Burbot

Burbot was restricted to the southeastern part of the study area, mainly in the Ross River and its
tributaries. One was captured in Jeff Creek which is a tributary to the South Macmillan River.
They probably do not exist in any great number anywhere in the study area.

Burbot is not an important species to the commercial, subsistence, or sport fisheries, but like many
other species, may be taken in all these fisheries incidentally.

3.9.11 Least Cisco

The least cisco had a very limited distribution, found only in the very southern portion of the study
area. It was captured in Dragon, Lewis, and Sheldon Lakes. it is also suspected in Field Lake.

This species is not considered to be of much importance to commercial, subsistence, or sport
fisheries.

3.9.12 Non-Mapped Fish Species

The fish in this category are considered non-game or non-commerical species. These species are
generally considered to have no direct significance to man, but are often very important as forage
fish for sport and commercial species. For ease of mapping, this group offish are all mapped under
the symbol as, referring to "other species". Despite the use of the non-specific symbol for



mapping, these species are given the same recognition in the data base as mapped species. When
encountered, the appropriate species name is used, lengths are recorded, etc. The species included
here are: longnose sucker and slimy sculpin.

Longnose Sucker

This species was only captured in Niddery and Lewis Lakes. It may be present in the larger rivers
within the study area, but in low numbers avoiding detection.

This species is of little direct importance except possibly in some other areas for domestic dog
food, and may be taken incidentally in subsistence and commercial fisheries.

Slimy Sculpin

This species is very common and widespread in lakes, rivers, and streams throughout the study
area. They were captured in most watersheds and were the only species present in mahy reaches
and/or streams. They area a small fish and are of no commercial, subsistence, or sports
significance. Sculpins are spring spawners, spawning shortly after ice break-up. Eggs hatch after
about 30 days (Morrow, 1980).



4. SURFICIAL GEOLOGY AND SOILS

4.1 Methodology

The field component of the surfical geology and soils section of the inventory was preceded by
compilation of available regional geological information. No surficial geology maps were available
at this time; however, a terrain inventory of map 105J (Jackson and Morison, 1984) and a terrain
analysis study of the North Canol Road, Yukon (Mollard, 1982) have since been completed.

Preliminary interpretation of landforms and the corresponding genesis of surficial sediments was
completed on 1:74,000 and 1:54,000 air photos (Appendix VI). This preliminary interpretation
formed the basis for planning aerial traverses and selecting representative ground sites.

4.1.1 Field Sampling

Field work was undertaken during the summer of 1981 in conjunctiion with the vegetation survey.
Helicopter, road, and foot traverses were utilized and detailed site descriptions compiled to check
the preliminary terrain interpretation. During helicopter traverses (Appendix VII), terrain features,
including all exposures of surficial materials, were described onto a tape recorder while aerial site
locators were makred on the air photos. Landforms and materials adjacent to the North Canol Road
were described on road traverses. Foot traverses detailed the changes in soils and vegetation
following variations in landforms, drainage, and site position.

Four hundred and ninety six detailed ground sites (Appendix VII) were visited to check the
preliminary terrain map unit delineations and to characterize those map units with respect to site
conditions, parent material chracteristics, soil development, and vegetation. Most sites were visited
by two-person field crews and described jointly for vegetation and soils. The soil profiles were
described jointly for vegetation and soils. The soil profiles were described and classified according
to the Canada Soil Survey Committee (1978). Wetlands were classed according to the Canadian
Wetland Registry (Tarnocai, 1980). In addition, good exposures of surficial sediments were
described in detail.

McKenna and Davies (1983) describe the type of information recorded on the separate site, surficial
geology, stratigraphy and soils forms. The field forms (Appendix VIII) were based on those used
by the Resource Analysis Branch (Walmsley et al. ed. 1980), and the Canada Soil Information
System (Dumanski ed. 1978) and the Canadian Wetland Registry (Tarnocai 1980).

4.1.2 Computer Input

All site information has been keypunched and is available in a data file for analysis on the Y.T.G.
computer. A documentation of the data base is in Appendix IX.

4.1.3 Lab Analysis

Representative soil horizon samples were collected for lab analysis to further characterize soil
development and the parent materials. Texture, pH, CaC03 equivalent, organic carbon, salinity,



and exchangeable cations were detennined by Agriculture Canada, Ottawa (example - Appendix
X). A complete record of lab results and related field data is on file with the Canadian Soil
Infonnation System (CanSIS), Agriculture Canada, Ottawa.

4.1.4 Data Compilation and Interpretation of Aerial Photographs

Aerial photographs were reinterpreted for surficial geology based on infonnation from aerial, road,
and foot traverses, as well as detailed site infonnation where available. The polygon designators
and feature symbols used were adapted from systems used by the Terrain Sciences Division,
Geological Survey of Canada (Jackson, 1981; Klassen, 1978).

Ground sites were groups using the computer data base and Statistical Program for the Social
Sciences (SPSS), according to parent material origin, texture, and soil great groups, and
characterized by elevation, slope, aspect, site position, soil subgroups, modifying processes, surface
expression, and vegetation. The "terrain types" with similar landofnn or complex of landfonns,
developed for the study area, are characterized by either one or more soil types described by the
detailed sites. These terrain types consit of soils developed on similar or complexe surficial
materials and are subject to similar climate as a result of local conditions of relief and drainage.
Subtypes represent variations within a terrain type.

Map symbols for the terrain types and subtypes were added to each terrain map unit.

4.4.5 Map Preparation

Final boundaries, designators, and feature symbols were transferred to 1:100,000 base maps derived
from 1:50,000 bases. Each map unit is described by designators consisting of up to three genetic
materials, surface expressions, and modifying processes, in addition to terrain type, characterized
by texture, drainage, soil subgroups, pH, and pennafrost conditions. Glacial and terrain features
such as cirques, drumlins, failures, and rock glaciers are also shown on the map (Appendix XI).

4.2 Discussion

4.2.1 Glacial Deposits

The Macmillan Pass area was extensively glaciated during the late Wisconsin glacial interval
(approx. 30,000 to 10,000 years B.P.). The Selwyn Mountains, occupying the north half of the
study area, were one of the major ice sources in interior Yukon from which ice flowed mainly
westward as valley glaciers (Hughes et. al. 1968, Bostock 1948). Other ice probably reached
headwaters of the Ross and Macmillan Rivers from the South Nahanni region to the east (Jackson
1981).

The occurence of weathered cirques indicate an older glaciation which may correspond to the early
Wisconsin (72,000 to 60,000 years B.P.) Reid advance (Hughes et. al. 1968).



Glacial deposits are widespread at elevations less than 1,200 metres, however, eratics have been
found as high as 1525 metres in the western part of the study area. In the northern portion of the
map area, glacial till is very thin with extensive bedrock outcrops. Till deposits are generally
thicker south of the South Macmillan River. Till on the slopes and exposed in sections along some
of the major rivers, is gravelly loam in texture and dark grey in colour.

Overlying this black till is a poorly sorted brown drift unit or diamicton. This diamicton forms
mounded hummocky and channelled terrain along many valleys. The abundance of granitic coarse
fragments indicates a more distant and varied origin than the till foundunderlying it, and farther up
the slope (Morison, n.d.). Exposures have indicated thicknesses of less than one to three meters.

Ice contact glaciofluvial material in the form of small eskers were deposited along the sides of some
larger valleys.

Sandy glacial outwash deposits are limited over most of the study area to small dissected terraces
adjacent to present streams. Larger hummocky, ridged and channelled outwash plains in the
southern part of the study area around Dragon Lake and west of Prevost Canyon are evidence of
extensive glacial meltwater channels in this area. Also during deglaciation, ice and bedrock ridges
combined to dam the upper Hess and South macmillan River valleys as shwon by over ten metres
of silty lacustrine deposits in exposures along the Hess River.

4.2.2 Holocene and Recent Deposits

Holocene and recent geologic processes and deposits have alterned the post glacial landscape.

Holocene glacier activity has occurred in cirques and valleys of the study area. Recent retreat of
many of these glaciers is indicated by the presence of terminal andlateral moraines up to one
kilometre away from the present ice. This has also been noted in the Nahanni area (Jackson, 1981).
At present within the study area, glaciers are found only around keele Peak and in the Itsi Range.

Rock glaciers, consisting of a lobe of rock debris which is moving or has moved downslope, are
common throughout the study area. They are usually associated with steep rock faces and rubbly
colluvial debris in abandoned cirques.

Extensive physical weathering (especially frost shattering) of the shale bedrock found on many
ridgetops and steep slopes has created a rubbly veneer overlying the bedrock. This has contributed
to good vegetation cover and soil development in many areas. Gullies, commonly showing
evidence of avalanche activity, indicate active erosion of these slopes.

Many of the morainal deposits have been reworked. Seepage on lower and mid slopes has resulted
in a horsetail drainage pattern. A veneer of silt and sand in the seepage channels and rills is
probably the result of sorting. Some reworked loess is probably also present on these slopes.

Some organic deposits have accumulated on the lower slopes concentrated in the seepage channels.
These organic deposits are usually classified as bogs and contain permafrost. On the valley floors

deeper peat has accumulated. The unfrozen fibric and mesic peat in these minerotrophi fen
wetlands may exceed 350 centimetres in thickness.



An ash layer of up to 10 centimetres thick is present overlying most deposits in the study area
except at higher elevations, on steep slopes and on recent alluvial deposits. This White River ash,
believed to have originated from Mount Bona in the St. Elias Mountains in Alaska, has been dated
around 1260 years before present (Lerbekmo et. aI., 1975). As the study area lies east northeast of
the source in the path of the prevailing wind at the time of the eruption, the area received deeper
accumulations than other less distant areas to the south. Lerbekmo et. al. (1975) indicate that the
Macmillan Pass area received approximately 5 centimetres of ash, but wind and colluvial
redeposition have resulted in some much thicker layers and many areas where ash is lacking.
Eluviation of upper soil horizons appears to be greater beneath the ash layer. The ash is also
important in dating of recent deposits: up to 140 centimeters of peat overlie the ash in some fen
wetlands.

4.2.3 Permafrost

Permafrost is widespread throughout the area. High ice content permafrost is found near the
surface on most mid and lower slopes, underlying palsas and peat plateaus found in some wetlands,
and in thermokarsted silty lacustrine and alluvial deposits. On most higher ridges, well drained
knobs, and coarse and medium grained glaciofluvial and morainal deposits, permafrost is probably
found at depth (Brown, 1967, Harris, 1983). Recent alluvial deposits, adjacent to streams, and
poorly drained fen wetlands probably do not contain any permanet ice except in palsas and peat
plateaus.

4.2.4 Soils

Soils form through the interaction of geologic parent materials, climate topograhpy, and biological
organisms over time. Soil development refers to the weathering of surficial deposits, and the
accumulation and incorporation of organic matter within the mineral soil. Variation in any of these
soil forming factors results in differing soil development.

Soil parent materials are derived from a variety of bedrock sources. Acid shales are the most
common bedrock type present though coarser sedimentary rocks and granitic intrusions are also
common. Calcareous shales are more common in the northeast comer of the study area. Soils
appear to vary considerably in conjunction with the varying bedrock lithologies. The vegetation
appears to be extremely sensitive to the pH of the soil (Boyd, pers. comm.) which is closely related
to the bedrock type. Soils are commonly strongly to slightly acid in reaction, though moderately
alkaline soils do occur associated with calcareous bedrock. Alluvial and unfrozen wetlands are
usually neutral in reaction.

Brunisolic soils, widely distributed throughout the study area, are found on a wide range of medium
(loamy) and coarse (sandy, gravelly) textured parent materials. These weakly developed soils are
characterized by their brown to reddish colours and low organic matter content. Brunisolic soils are
found primarily under coniferous and mixed forest, parkland, and shrub areas.

Cryosolic soils are found where permafrost is present within one meter of the surface or twometers
if the soil is strongly cryoturbated. Most lower and mid slopes of various parent materials, except



for well-drained knowbs, are classed as Cryosols. Palsas and peat plateaus in some wetlands also
contain Cryosolic soils.

Podzolic soils, found on well and rapidly drained, acidic, coarse grained deposits such as
glaciofluvial, and some alluvial, morainal and colluvial deposits, are characterized by downward
mobilization of iron and aluminum within the soil profile resulting in a greyish leached surface
horizon overlying a red brown coloured B horizon. These soils are classified as Orthic Humo
Ferric Podzols. Eluviated Dystric Brunisols occur where this process is not as well developed.
Podzolic soils have been recorded in alpine areas as well as in the valleys.

Organic soils, common in valleys of the study area, develop through accumulation of plant debris,
over long periods of time, in shallow water bodies, and on poorly drained sites of valley floors. the
resultant peaty soils, typically poorly to moderately decomposed, are poor to very poorly drained
and support sedge, willow, and moss growth.

Where materials are rejuvenated through deposition or disturbance, as on alluvial floodplains and
steep colluvial slopes, evidence of significant weathering does not exist. These soils are classified
as Regosolic (unweathered) soils. Surface vegetation may be in early successional stages or lacking
entirely.

High water tables along streams lead to poorly drained conditions which alter the soil morphology.
The saturation of materials for continued periods of time result in strong chemical reduction of the

soil environment producing Gleysolic soils. Where variations in the water table occur, periodic
oxidation and reducing conditions result in reddish co loured mottles. These are characterized by
dull blue and grayish colours and often peaty surface layers. Willows, sedges, and wetland mosses
are usually associated with Gleysols.

A list of soils subgroups found in the study area is in Appendix XII.

4.2.5 Description of Terrain Types

The following terrain types (Figure 4)characterized by similar or complexes of similar genetic
materials, morphology, soil development, drainage, and permafrost conditions, are representative of
the major components of the landscape in the Macmillan Pass Study Area. A schematic cross
section (Figure 5) shows some common terrain types chosen to illustrate major relationships
between landforms, soils, permafrost, and vegetation.

Canol

This Canol terrain type consists of level to moderately sloping glaciated alpine ridgetops and
plateaus found throughout the study area. Soils are usually shallow in weathered bedrock or in till
pockets overlying the bedrock. Patterned ground indicated cryoturbation is common, as are
nivation hollows.

Cnl glaciated alpine ridgetops and plateaus
genetic materials: bedrock, morainal
surface expression: veneer



common modifying processes: cryoturbation, nivation
elevation: 1500-1700 m
slope: 0-40%
common soil subgroups/great groups: Eluviated Dystric Brunisol, Orthic

Dystric Brunisol, Orthic Turbic
Cryosol

drainage: well drained
soil texture range: loam, sandy loam
coarse fragments: 15-60%
permafrost: probably at depth
common vegetaion: groundshrubs, lichen

Dall Mountain

These well drained knobs occur on many slopes. They are probably due to more resistant bands of
sedimentary rock; in some cases, successive thrust faults have resulted in a repeating downslope
pattern (Abbott, pers. comm.). Depth of till overlying the bedrock varies: sometimes till pockets
are found; on other knobs, there is only weathered bedrock. Tree cover appears to be related to
proximity to and type of bedrock. On some slopes, large, poorly drained seepage channels separate
the knobs.

Dml bedrock knobs on slopes
genetic materials: bedrock, morainal
surface expression: veneer
common modifying processes:
elevation: 1140-1400 m
slope: 0-20%
common soil subgroups/great groups: Orthic Dystric Brunisol, Eluviated

Dystric Brunisol
drainage: well drained
soil texture range: silt loam to sandy loam
coarse fragments: 20-65%
permafrost: probable at depth
common vegetation: black spruce, alpine fir, shrub birch, lichen

Dm2 till and bedrock knobs on slopes
genetic materials: morainal over bedrock
surface expression: blanket, veneer
common modifying processes:
elevation: 800-1200 m
slope 0-30%
common soil subgroups/great gruops: Eluviated Dystric Brunisol
drainage: moderately well drained
soil texture range: silt loam to sandy loam
coarse framents: 20-65%
permafrost: probable at depth
common vegetation: black spruce, shrub birch



Dm) bedrock knobs on slopes separated by seepage channels
genetic materials: bedrock, morainal, minor organic
surface expression: blanket, veneer
common modifying processes: rilled, channelled
elevation: 800-1200 m
slope: 0-30%
common soil subgroups/great groups: Eluviated Dystric Brunisol,

Regosolic Static Cryosol, Terric
Fibric Organic Cryosol

drainage: moderately well/imperfectly drained
soil texture range: silt loam to sany loam
coarse fragments: 20-65%
permafrost: probably at depth and in seepage channels
common vegetation: black spruce, shrub birch, white spruce, black spruce

Dewhurst

Well drained gravelly and sandy alluvial fans and terraces of the Dewhurst terrain type are found
along many slopes, adjacent to large creeks. These Holocene deposits often support open black
spruce and shrub birch vegetation. Where recent fluvial activity has resulted in erosion and
deposition, the deposits are commonly non-vegetated.

Dh] alluvial fans
genetic materials: alluvial
surface expression: fan, plain, terraced
common modifying processses:
elevation: 900-1500 m
slope: 0-25%
common soil subgroups/great groups: Orthic Humo Ferric Podzol,

Eluviated Dystric Brunisol, Orthic
Regosol

drainage: well drained
soil texture range: sandy loam to sand
coarse fragments: approx. 40-60%
permafrost: possible at depth
common vegetation: black spruce, shrub birch

Dh2 active alluvial fans
genetic materials: alluvial
surface expression: fan, plain, terraced
common modifying processes:
elevation: 900-1500 m
slope: 0-25%
common soil subgroups/great groups: Orthic Regosol, Orthic Humo-Ferric Podzol
drainage: rapidly drained
soil texture range: sandy loam to sand



coarse fragments: approx. 40-60%
permafrost: possible at depth
common vegetation: shrub birch

Dragin

Glaciofluvial outwash plains and terraces are representative of the Dragin terrain type. Small
dissected terraces are common throughout the northern and central parts of the study area, however,
larger plains, kettles and channels are found along the southern boundary.

Dr! level glaciofluvial outwash plains and terraces
genetic materials: glaciofluvial
surface expression: terraced, hummocky, ridge, plain
common modifying processes: channelled, kettled
elevation: 800-1300 m
slope: 0-10%
common soil subgroups/great groups: Eluviated Dystric Brunisol, Orthic

Humo-Ferric Podzol
drainage: rapidly drained
soil texture range: sandy to loamy sand
coarse fragments: 40-70%
permafrost: possible at depth
common vegetation: shrub birch

Gold

Most wetland valley floors are representative of the Gold terrain type. This fen wetland type
consists of a complex of organic and mineral soils which are difficult to differentiate on aerial
photographs. The depth of peat ranges between 10 centimetres and greater than 350 centimetres.
The soils do not usually contain permafrost except where associated with palsas and peat plateaus.

Go! high valley fen wetlands and fen wetlands in southern part of study area
genetic materials: alluvial/oganic
surface expression: plain/blanket, veneer
common modifying processes:
elevation: 800-1450 m
slope: level
common soil subgroups/great groups: Rego Gleysol/Mesisol, Fibrisol
drainage: very poor to poorly drained
soil texture range: clay loam, silt loam, loam/mesic
coarse fragments: few
permafrost: absent
common vegetation: willow, sedge

G02 high valley wetlands with palsas and peat plateaus
genetic materials: alluvial/organic
surface expression: plain/blanket, veneer



common modifying processes:
elevation: 800-1000 m
slope: level
common soil subgroups/great groups: Rego Gleysol/Mesisol, Fibrisol,

Organic Cryosol
drainage: very poor to poorly drained
soil textrue range: clay loam, silt, silt loam, loam/mesic
coarse fIagments: very few
permafrost: present in palsas and peat mounds
common vegetation: willow, sedge, black spruce

Hess

The Hess terrain type consists of lacustrine materials deposited in the upper Hess and South
Macmillan River valleys. Most of these deposits are fIozen close to the surface.

He! lacustrine deposits in upper Macmillan and Hess River valleys
genetic materials: lacustrine
surface expression: rolling, undulating, blanket
common modifying processes:
elevation: 900-1220 m
slope: 0-10%
common soil subgroups/great groups: Regosolic Static Cryosol, Orthic

Static Cryosol, Eluviated Dystric Brunisol
drainage: imperfectly drained
soil texture range: clay loam, silt loam, silt clay
coarse fIagments: very few
permafIost: near surface, high ice content
common vegetation: black spruce, white spruce, feathermoss

Hess River

Thermokarst terrain composes the Hess River terrain type. This type is most common within the
silty lacustrine deposits and in the adjacent alluvial deposits along the Hess River. Collapsing
banks indicate high ice permafIost close to the ground surface.

Hr! Upper Macmillan, Hess and southern river valleys usually in or adjacent to fine
lacustrine deposits.

genetic materials: lacustrine or alluvial
surface expression: plain
common modifying processes: thermokarst
elevation: 1200 m
slope: level
common soil subgroups/great groups: Regosolic Static Cryosol
drainage: imperfectly drained
soil texture range: silt clay loam, silt loam
coarse fragments:

grained



permafrost: near surface, high ice content
common vegetation: white sprucelblack spruce

Husky Dog Creek

Many glaciofluvial terraces dissected by small streams in small valleys are too small to map
separately. These glaciofluvial and alluvial deposits have been included in the Husky Dog Creek
complex terrain type. The soils and vegetation found are similar to those of the Dragin and Gold
terrain types.

Hdj small, narrow valleys with outwash terraces dissected by streams
genetic materials: glaciofluvial/alluvial, organic
surface expression: terraced/plain
common modifying processes: channelled, gullied
elevation: 1000-1400 m
slope: 0-30%
common soil subgroups/great groups: Eluviated Dystric Brunisol/Rego

Gleysol
drainage: rapidly drained/poorly drained
soil texture range: sand, loamy sand/fines and organics
coarse fragments: 40-70%/few
permafrost: possible on terraces
common vegetation: shrub birch, willow, sedge

Ice

This terrain type was developed in order to include glaciers and ice cored moraine marginal to
glaciers.

I glaciers: may include some ice cored moraine
genetic materials: ice
elevation: greater than 1500 m

Itsi

The Itsi terrain type includes level to moderately sloping high elevation cryoplanation surfaces.

Itj high erosion surfaces
genetic materials: bedrock
surface expression:
common modifying processes: cryoturbated, nivated
elevation: greater than 1500 m
slope: 0-15%
common soil subgroups/great groups: Orthic Turbic Cryosol/Orthic

Dystric Brunisol
drainage: well drained
soil texture range: variable



coarse fragments: variable
permafrost: probable at depth
common vegetation: ground shrubs, lichen, non-vegetated

Jeff Creek

Some irregular mounds of glacial drift similar to the Niddery terrain type in the valley bottoms are
surrounded by minerotrophic wetland similar to the Gold type. This complex composes the Jeff
Creek terrain type.

leI wetlands and mounds of glacial drift
genetic materials: morainal/alluvial, organic
surface expression: rolling, undulating, blanket/plain, blanket, veneer
common modifying processes: channelled
elevation: 850-1150 m
slope: 0-25%
common soil subgroups/great groups: Eluviated Dystric Brunisol/Rego

Gleysol, Mesisol, Fibrisol
drainage: well drained/poorly drained
soil texture range: sandy loam to silty loam/fines, mesic, fibric
coarse framents: 40-70% few
permafrost: possible
common vegetation: shrub birch, black spruce/willow, sedge

Keele

Rugged very steep, non-vegetated rock faces and non-vegetated colluvial aprons and fans are the
Keele terrain type. This type is usually associated with the granitic intrusions forming many higher
peaks of the study area.

Kel rugged very steep alpine ridges
genetic materials: bedrock/colluvial
surface expression: steep/fan, apron
common modifying processes: gullied, avalanched
elevation: 1500 m
slope: 70%
common soil subgroups/great groups: Orthic Regosol
drainage: rapidly drained
soil texture range:
coarse fragments: rubbly
permafrost: probable at depth
common vegetation: non-vegetated

Niddery



The mounded channelled and gullied Niddery terrain type is associated with morainal deposits
occupying many valleys of the study area. Narrow peat filled channels between the mounds are
usually frozen.

Ni I morainal deposits on rolling valley floors
genetic materials: morainal
surface expression: rolling, undulating, veneer, blanket
common modifying processes: channelled, gullied
elevation: 850-1150 m
slope: 0-25%
common soil subgroups/great groups: Orthic Dystric Brunisol, Orthic
Humo-Ferric Podzol
drainage: well drained
soil texture: sandy loam, to silty loam
coarse fragments: 20-60%
permafrost: possible at depth
common vegetation: shrub birch, black spruce

Ni2 morainal deposits on rolling valley floors dissected by seepage
channels
genetic materials: morainal
surface expression: rolling, undulating, veneer, blanket
common modifying processes: channelled, gullied
elevation: 850-1150 m
slope: 0-25%
common soil subgroups/great groups: Eluviated Dystric Brunisol, Orthic

Humo-Ferric Podzol, Organic Cryosols
drainage: well drained and imperfectly drained
soil texture: sandy loam to silty loam
coarse fragments: 20-60%
permafrost: in seepage channels and possible at depth under mounds
common vegetation: shrub birchlblack spruce, white spruce

North Canol

Many mid slopes have been classified as the North Canol terrain type. These are mainly well
drained slopes, non-frozen with the upper soil horizons. Intermixed, shallow morainal and colluvial
deposits overlie the bedrock surface.

NCI moderately well drained, moderately steep slopes
genetic materials: morainal/colluvial
surface expression: veneer, blanket
common modifying processes: channelled, gullied
elevation: 1150-1450 m
slope: 5-40%
common soil subgroups/great groups: Orthic Dystric Brunisol, Eluviated

Dystric Brunisol



drainage: moderately drained
soil texture: loam to sandy loam
coarse fragments: 20-6-%
pennafrost: possible at depth
common vegetation: black spruce, alpine fir, (white spruce)

Prevost

Imperfectly drained loamy alluvial deposits of the Prevost terrain type are found adjacent to many
streams. These low terraces are usually level and often channelled. Along major river valleys,
large stands of white spruce may be found.

Pr\ plains ofmajorrivers
genetic materials: alluvial
surface expression: plain
common modifying processes: channelled
elevation: 1000 m
slope: level
common soil subgroups/great groups: Gleyed Regosol, Rego Gleysol
drainage: imperfectly drained
soil texture: silt loam to sandy loam
coarse fragments: variable
pennafrost: absent
common vegetation: white spruce, rose, feathennoss

Pr2plains of smaller rivers and large creeks in narrower valleys than those associated with Pr\
genetic materials: alluvial
surface expression: plain
common modifying processes: channelled
elevation: 1200 m
slope: level
common soil subgroups/great groups: Gleyed Regosol, Rego Gleysol
drainage: imperfectly drained
soil texture: silt loam, sandy loam
coarse fragments: variable
pennafrost: absent
common vegetation: white spruce/willow, graminoid

Riddel

Valleys subjected to Holocene glaciation, have been classed in the Riddel terrain type. This type
includes both valleys where there are extensive morainal deposits and valleys that have been
scoured by the glacier leaving only traces of till.

Ri \ recently glaciated alpine valleys
genetic materials: morainal
surface expression: veneer, blanket, hummocky



common modifying processes: channelled, gullied
elevation: 1500-1700 m
slope: 0-20%
common soil subgroups/great groups: Eluviated Dystric Brunisol, Orthic

Dystric Brunisol
drainage: moderately well drained
soil texture: variable
coarse fragments: variable
permafrost: probable at depth
common vegetation: shrubs, lichen, moss

Ri2 recently glaciated and scoured alpine valleys leaving only pockets of morainal deposits
genetic materials: bedrock/morainal
surface expression: veneer, blanket, hummocky
common modifying processes: channelled, gullied
elevation: 1500-1700 m
slope: 0-40%
common soil subgroups/great groups: Orthic Regosol
drainage: moderately drained
soil texture: variable
coarse fragments: variable
permafrost: probable at depth
common vegetation: shrubs, lichen, moss

Selwyn Basin

Lower and mid slopes north of Keele Peak of the Selwyn Basin terrain type, differ from other
slopes of the study area. Shrub vegetation predominates and morainal soils are usually frozen near
the surface.

Sb1lower morainal slopes in NE comer of study area
genetic materials: morainal/colluvial
surface expression: veneer, blanket
common modifying processes: channelled, gullied
elevation: 1200-1500 m
slope: 0-30%
common soil subgroups/great groups: Regosolic Static Cryosol
drainage: imperfectly drained
soil texture: silty clay loam to silty loam
coarse fragments: variable
permafrost: near surface, high ice content
common vegetation: willow, shrub birch

Selwyn Mountain

Terrain type Selwyn Mountain includes most steep gullied, vegetated alpine slopes and riges
abouve 1500 metres. Permafrost near the surface is found only on a few very steep north facing



slopes. However, due to shallow snow cover on the exposed windswept ridges and low mean
annual temperatures, permafrost is probable at depth. The variation of soils and vegetation over
very short distances is probably closely related to variations in bedrock lithology as well as
different climate conditions.

Sel steep alpine ridges
genetic materials: bedrock/culluvial
surface expression: veneers, blankets, apron
common modifying processes: gullied, avalanched
elevation: 1500 m
slope: 30-80%
common soil subgroups/great groups: Orthic Dystric Brunisol, Orthic Humo-

Ferric Podzol, Orthic Regosol
drainage: well drained
soil texture: variable
coarse fragments: variable
permafrost: probable at depth
common vegetation: ground shrubs, lichen, grass, forbs, moss

Sheldon

Most steep subalpine slopes between approximately 1250 and 1550 metres have been classified as
the Shelden terrain type. These slopes are usually gullied and shrub vegetation in the gullies is
indicative of frequent snow avalanches.

Sh1steep colluvial slopes
genetic materials: colluvial
surface expression: veneer, blanket, aprons
common modifying processes: gullied, avalanched
elevation: 1300-1500 m
slope: 20-70%
common soil subgroups/great groups: Orthic Dystric Brunisol, Eluviated

Dystric Brunisol
drainage: well drained
soil texture: silty loam to sandy loam
coarse fragments: 10-70%
permafrost: probable at depth
common vegetation: alpine fire, shrub birch

Sh2 steep colluvial slopes with numerous bedrock outcrops
genetic materials: colluviallbedrock
surface expression: veneer, blanket, apron
common modifying processes: gullied, avalanched
elevation: 1200-1500 m
slope: 20-70%
common soil subgroups/great groups: Orthic Dystric Brunisol
drainage: well drained



soil texture: silty loam to sandy loam
coarse fragments: 10-70%
permafrost: probable at depth
common vegetation: alpine fir, shrub birch

South Macmillan

The South Macmillan terrain type consists of morainal deposits and some colluvial and alluvial fan
deposits, found on slopes below 1400 metres, characterized by a streaked or rilled pattern. These
slopes generally contain high ice permafrost within 50 centimetres of the surface. The ice is usually
stratified and in the form of individual inclusions. Texture of the material varies; some fine
reworked loess deposits may be present as well as reworked morainal material. Peat is present in
some channels and rills.

Sml morainal and alluvial seepage slopes
genetic materials: morainal and alluvial
surface expression: blanket, veneer, fan
common modifying processes: rilled, gullied
elevation: 800-1200 m
slope: 0-30%
common soil subgroups/great groups: Regosolic Static Cryosol, Terric

Febric Organic Cryosol
drainage: imperfect to poorly drained
soil texture: silty loam to sandy loam, fibric
coarse framents: 0-50%
permafrost: near surface high ice content
common vegetation: black spruce, labrador tea

Sm2 moderate to steep morainal and colluvial seepage slopes
genetic materials: morainal, colluvial
surface expression: blanket, veneer
common modifying processes: rilled, gullied
elevation: 1200-1400 m
slope: 5-40%
common soil subgroups/great groups: Regosolic Static Cryosol
drainage: imperfect to poorly drained
soil texture: silty loam to sandy loam
coarse framents: 0-50%
permafrost: near surface, high ice content
common vegetation: black spruce, alpine fir, Labrador tea

Sm3 seepage slopes with well drained knobs
genetic materials: morainal, alluvial
surface expression: blanket, veneer
common modifying processes: rilled, gullied
elevation: 800-1400 m
slope: 0-40%



common soil subgroups/great groups: Regosolic Static Cryosol/Eluviated
Dystric Brunisol

drainage: imperfect to poorly drained/well drained
soil texture: silty loam to sandy loam, fibric
coarse fragments: 0-50%
permafrost: near surface, high ice content
common vegetation: black spruce, Labrador tealblack spruce, lichen

Tea

Some large minerotrophic fens with organic soils are found in the southern part of the study area.
These belong to the Tea terrain type.

Tel large fens
genetic materials: organics
surface expression: blanket
common modifying processes:
elevation: 800-900 m
slope: level
common soil subgroups/great groups: Mesisol, Fibrisol
drainage: very poorly drained
soil texture: mesic, fibric
coarse fragments:
permafrost: absent
common vegetation: willow, sedge

Tischu River

The Tischu River terrain type is composed of steep colluvial alpine slopes where solifluction is
active. These are found most commonly along the eastern boundary of the study area.

Trl solifluction slopes
genetic materials: colluvial, bedrock
surface expression: veneers, blankets
common modifying processes: solifluction, nivated
elevation: 1500 m
slope: 30-70%
common soil subgroups/great groups: Orthic Regosol, Orthic Dystric

Brunisol
drainage: moderately well drained
soil texture: variable
coarse fragments: variable
permafrost: probable at depth
common vegetation: ground shrubs, grass, forbs, moss



5. VEGETATION

5.1 Methodology

5.1.1 Field SamplinE

Prior to field studies, black and white aerial photographs (scale 1:54,000 and 1:74,000 - Appendix
VI) were examined stereoscopically. Potential field sampling sites, represenative of the major
vegetation and terrain types occurring in the study area, were identified on the aerial photos, in
conjunction with the surficial geologist. Vegetation homogeneity was a critical factor in final site
selection in the field.

Sites were accessed from the base camp via road, helicopter and foot traverses. Vegetation data
was collected at a total of 458 sites.

Sampling sites were circular and measured approximately 20 metres in diameter. Percent cover of
each species present was recorded by strata (Appendix XIII). Woody species were designated to
the following strata, according to height: Tall Trees, Low Trees, Tall Shrubs, Medium Shrubs, Low
Shrubs, and Ground Shrubs. Other vegetation strata were: Forbs, Graminoids (grasses, sedges,
rushes), Bryophytes (mosses, liverworts), and Lichens. The percentage of non-vegetated ground
was stratified as: Rock, Bare Ground, Litter, Slash, and Water.

Mensuration was carried out on sites with a minimum of 20 percent tree cover. Measurements of
height, DBH (diameter at breast height) and age were taken of representative individuals of each
tree species present.

Physical site characteristics were recorded at every sampling site and included aspect, elevation,
slope, site position, soil perviousness, and drainage (Appendix VIII).

A soil pit was dug at most vegetation sampling sites, at or near the site centre, and the soil profile
and surficial geology were described.

Several photographs were taken to serve as a visual record of the vegetation and surface features of
each site.

Additional vegetation data was gathered via numerous helicopter traverses over the study area.
Observations were recorded onto audio cassettes and later transcribed.

5.1.2 Computer Input

All vegetation sampling data and physical site data was entered onto a file in the YTG computer. A
summary of the data base is available at the Departement of Renewable Resources.

5.1.3 Vegetation Classification

Subsequent to field investigations, vegetation was classified into associations, based on
physiognomy, species presence, and species percent cover. A description of the species



composition, soils, surficial geology, and other physical and ecological characteristics associated
with each association was derived through tabular analysis of site data6.

Associations were named to reflect the most prominent or indicator species in the dominant
physiognomic strata (e.g. Shrub Birch/Lichen, Black Spruce/Feathermoss, GrasslLichen).
Cornmon names of species were used except where they were unavailable.

5.1.4 Vegetation Mapping

Final interpretation of aerial photos was made in consideration of field observations and analysis of
sampling data. Terrain typing units (soils/surfical geology), served as the basic typing units for
vegetation, with boundary adjustments made where necessary.

As a further aid to vegetation interpretation, Landsat Imagery (satellite remot sensing technology)
was obtained in colour bands 4,5, and 6, in a format that was corrected for distortion and enlarged
to the mapping sc1ae of 1:100,000. By knowing the vegetation composition at specific sampling
sites, colour "standards" could be recognized on the images and data could be extrapolated
throughout the study area.

Mapping designators (i.e. abbreviations of vegetation association names) were assigned to each
vegetation unit. If the unit was comprised of relatively homogenous vegetation, the name of the
major vegetation association was assigned to that unit.

6A phytosociological technique was utilized to sort sampling data, with the assistance of two
computer programs designed for successive tabulation of vegetation and environmental data,
developed at the University of British Columbia. Program specifications and tabulation results are
on file at the Department of Renewable Resources.



Designator

Example: Sw/Li White Spruce/Lichen

If the unit consisted of a complex of vegetation associations, then the two most dominant
associations appeared in the designator:

Designator

Example: Sb/Fm Black Spruce/Feathermoss

Sb-Sw Black Spruce/White Spruce

Major Vegetation Association
(comprises 50-100% of vegetation unit)

Secondary Vegetation Association
(comprises 10-150% of vegetation unit)

The finalized vegetation units and designators were transferred from the aerial photos to base maps
at a scale of 1:100,000 with contour intervals of 20 metres.



5.2.1

Vegetation
Association: FIRIFEATHERMOSS (FlFm)

**************************************************************************

This association most commonly occurs on moderately steep, north or south-facing slopes, ranging
in elevation from 1000 to 1800 metres.

Alpine fir, the dominant species, typically adopts a krummholz growth form; fir occurring in the
tall, medium and low shrub layers often comprise a greater percent cover than that of fir in the
upper and lower tree canopy7. Total cover of fir, distributed throughout all physiognomic strata,
varies from sparse (less than 15 percent) to dense (60 percent and geater).

The species compositioin of the shrub understory varies with elevation, although alpine fir remains
the dominant feature. At higher elevations, clumps of heather and traces of spirea are consistently
present. Willow becomes more common at mid-range elevations and Labrador tea increases in
presence further downslope. Shrub birch, bilberry, lowbush cranberry and crowberry occur with
low cover values at all elevations.

Herbs (e.g. bunchberry, bluebell, lupine) and grass (e.g. fescue) are scant where total cover of fir is
high, but may be prolific where fir cover is low.

Feathermoss forms a lush ground cover, upon which patches of lichen (Nephroma, reindeer lichen)
are a typical feature.

This association occurs on moderately well drained soils of morainal and colluvial origin. Though
generally not frozen in the upper horizons, these soils may exhibit permafrost at depth 8

7A fir tree prepresentative of the upper canopy would be 6.9 metres in height, 134 years of
age, and 5.6 centimetres in DBH (diameter at breast height).

8Permafrost was recorded at three sampling sites in mid-summer, at depths of 30, 39, and 70

centimetres. A total of 64 sites were sampled in this vegetation type.



5.2.1

Vegetation
Association: FIR/FEATHERMOSS (F/Fm)

VEGETATION TYPICAL COMMON

Tree layer: alpine fir

Shrub layer: alpine fir crowberry
bilberry
shrub birch
white heather
spIraea
willow
labrador tea

Herb layer: lowbush cranberry
bunchberry
bluebell
coltsfoot
lupine

Moss layer: feathermoss liverwort
reindeer lichen

SOIL

Genetic Material Order Texture Drainage

colluvial, morainal Brunisol, Regosol gravelly, pebbly, silty, well to imperfectly
rubbly, sandy



5.2.1

Vegetation
Association: FIRIFEATHERMOSS (F/Fm)

VEGETATION TYPICAL COMMON

Tree layer: Abies lasiocarpa

Shrub layer: Abies lasiocarpa Empetrum nigrum
Vaccinium uliginosum
Betula glandulosa
Cassiope tetragona
Spiraea beauverdiana
Salix spp.
Ledum groenlandicum

Herb layer: Cornus canadensis
Mertensia paniculata
Vaccinium vitis-idaea
Petasites frigidus
Lupinus arcticus

Moss layer: Pleurozium schreberi Dicranum spp.
(deep moss carpet) Polytrichum juniperinum Hepaticae spp.

Hylocomium splendens Cladina rangiferina
Cladina stellaris
Nephroma arcticum

SOIL

Genetic Material Order Texture Drainage

colluvial, morainal Brunisol, Regosol gravelly, pebbly, silty, well to imperfectly
rubbly, sandy



5.2.2.

Vegetation
Association: FIR/LICHEN (F/Li)

**************************************************************************

This association occurs on well drained sites at higher elevations, from 1150 to 1550 metres.
FirlLichen is found on glaciofluvial and alluvial deposits in mountain valleys, on bedrock knobs
overlain with till, and on steep colluvial slopes.

Alpine fir forms an open canopy of 10 to 25 percent crown cover. Few shrub species comprise the
understory, dominated by tall and medium height shrub birch. Alpine fir is sparsely represented in
the lower understory. Labrador tea is usually present with a low cover value. Patches of crowberry
are typical. Lowbush cranberry is sparsely distributed throughout a "snowy" ground cover
comprised of numerous lichen species, of which reindeer lichen contributes a cover value of at least
65 percent. Feathermoss underlies the lichen. Herbs and grasses are rare.

The sandy, loamy soils of glacial and colluvial origin are well drained and free of near-surface ice.
However, permafrost may be present at depth.

FILi maintains itself as a stable vegetation association.



5.2.2

Vegetation
Association: FIR/LICHEN (F/Li)

VEGETATION TYPICAL COMMON

Tree layer: alpine fir

Shrub layer: shrub birch Labrador tea
crowberry
alpine fir

Herb layer: lowbush cranberry

Moss layer: reindeer lichen
feathermoss

SOIL

Genetic Material Order Texture Drainage

morainal, glacio- Brunisol sandy, gravelly, rapidly to moderately
fluvial, colluvial loamy, pebbly well



5.2.2

Vegetation
Association: FIR/LICHEN (F/Li)

VEGETATION TYPICAL COMMON

Tree layer: Abies lasiocarpa

Shrub layer: Betula glandulosa Ledum groenlandicum
Empetrum nigrum
Abies lasiocarpa

Herb layer: Vaccinium vitis-idaea
(very poorly developed)

Moss layer: Cladina stellaris Niphroma arcticum
(deep moss carpet) Cladina rangiferina Cladina rangiferina

Pleurozium schreberi Cladina mitis
Polytrichum juniperinum Cetraria spp.

Stereocaulon spp.
Dicranum spp.

SOIL

Genetic Material Order Texture Drainage

morainal, glacio- Brunisol sandy, gravelly, rapidly to moderately
fluvial, colluvial loamy, pebbly well



5.2.3.

Vegetation
Association: FIR-BLACK SPRUCE (F-Sb)

**************************************************************************

This association colonizes gentle to steep slopes, from 800 to 1300 metres. It occurs on all aspects,
although northern exposures are most common.

Alpine fir and black spruce, of varying dominance 9 , form an open canopy (less than 20 percent
crown cover) with a sparse understory. White spruce occurs occasionally. The erect shrubs include
alpine fir, shrub birch, willow and black spruce. Ericaceous shrubs (Labrador tea, bilberry,
crowberry, and lowbush cranberry) comprise the lower shrub layers. A well developed carpet of
feathermoss and Sphagnum supports few forbs (e.g. cloudberry, horsetail, bunchberry). Reindeer
lichen is typically present and may cover up to 65% of the ground.

This association most often establishes on sandy or loamy soils of colluvial and morainal origin.
Drainage is well to imperfect; seepage may be present. Sites are frequently characterized by
permafrost.

Forests of fir and black spruce are typically situated in close proximity to pure stands of fir:

i) A mountain slope is often colonized with FirlFeathermoss at higher elevations which grades
into Fir-Black Spruce at mid-elevations and Black Spruce/Sphagnum at lower elevations.

ii) A mountain valley is often colonized by Fir-Black Spruce on the valley sides and valley
bottom, with FirlFeathermoss occupying the head of the valley.

iii) The coler side of a valley (more poorly exposed, more poorly drained) is often dominated by
Fir-Black Spruce, while the warmer side, opposite, is often entirely dominated by
FirlF eathermoss.

9Although on most sites black spruce comprised a greater proportion of the total corwn cover
than alpine fir, the dominant tree species in the shrub understory was alpine fir. The sampling data
suggests that F-Sb may be successional to FIFm, under certain site conditions.



5.2.3

Vegetation
Association: FIR-BLACK SPRUCE (F-Sb)

VEGETATION TYPICAL COMMON

Tree layer: black spruce
alpine fir

Shrub layer: alpine fir black spruce
shrub birch willow
Labrador tea
bilberry
crowberry

Herb layer: lowbush cranberry cloudberry
(poorly developed) horsetail

Moss layer: feathennoss Sphagnum
(well developed) reindeer lichen

SOIL

Genetic Material Order Texture Drainage

morainal, colluvial, Cryosol, Brunisol gravelly, sandy, well to imperfectly
glaciofluvial loamy



5.2.3.

Vegetation
Association: FIR-BLACK SPRUCE (F-Sb)

VEGETATION TYPICAL COMMON

Tree layer: Picea mariana
Abies lasiocarpa

Shrub layer: Abies lasiocarpa Pice a mariana
Betula glandulosa Salix spp.
Ledum grownlandicum
Vaccinium uliginosum
Empetrum nigrum

Herb layer: Vaccinium vitis-idaea Rubus chamaemorus
(poorly developed) Equisetum sylvaticum

Moss layer: Pleurozium schreberi Polytrichum juniperinum
(well developed) Cladina stellaris Sphagnum spp.

Hylocomium splendens
Cladina mitis
Cladina rangiferina
Nephroma arcticum

SOIL

Genetic Material Order Texture Drainage

morainal, colluvial, Cryosol, Brunisol gravelly, sandy, well to imperfectly
glaciofluvial loamy



5.2.4.

Vegetation
Association: FIR-WHITE SPRUCE (F-Sw)

**************************************************************************
This coniferous forest most typically occurs at mid elevations (average of 1225 metres) on steep,
south-facing colluvial slopes. However, it can be found on any aspect at elevations from 950 to
1480 metres, and frequently on gentler slopes blanketed with morainal or glaciofluvial materials.

The total tree cover varies in density from 15 to 40 percent. Although white spruce is the oldest
and tallest species in the tree canopylO, alpine fir is the dominant tree in terms of total percent cover
in the canopy and the understory.

This association can be considered transitional in terms of succession (i.e. recovery to a climax fir
association subsequent to disturbance by fire) or elevation (i.e. of boreal into the subalpine zone).
As such, the understory is comprised of a diverse array of shrubs and forbs which represent both
earlier and later stages of succession as well as lower and higher elevations. The component
species are typical of both white spruce associations and alpine fir associations occurring elsewhere
in the study area.

The understory varies from sparse to dense; those sites with proportionally more fir than spruce
trend toward low shrub cover values.

Willow, shrub birch and alpine fir dominate the tall and medium height shrub layers, with mountain
alder and white spruce occurring in trace amounts. Ericaceous shrubs (Labrador tea, bilberry,
crowberry, lowbush cranberry) are typically present with low cover values. Rose, spiraea, creeping
juniper, red currant, arctic bearberry, twinflower, pink heather, and soapberry occur sporadically.

A deep layer of feathermoss carpets the forest floor, supporting a herb layer rich in species
diversity, though poor in species cover. Of these, bunchberry, coltsfoot, horsetail, and bluebell are
most common.

Reindeer lichen often occurs with a considerable cover (l0-50 percent); scant amounts of dog
lichen are typical.

The soils (gravels, sands, silts) are well to imperfectly drained. Permafrost was found in mid
summer at some sampling sites (7 to 40 cm below the surface) and may be present at depths at
other locations.

lOMensuration data indicates that a representative white spruce tree would be approximately

13 metres in height, 115 years of age, and 14 centimetres in DBH (diameter at breast height). A
representative alpine fir would be approximately 10 metres in height, 90 years of age, and 9
centimetres in DBH.



5.2.4

Vegetation
Association: FIR-WHITE SPRUCE (F-Sw)

VEGETATION TYPICAL COMMON

Tree layer: alpine fir
white spruce

Shrub layer: willow white spruce
shrub birch rose
alpine fir spIraea
mossberry alder
Labrador tea
bilberry

Herb layer: lowbush cranberry bunchberry
(diverse) coltsfoot

horsetail
bluebell

Moss layer: feathermoss brown moss
(well developed) reindeer lichen liverwort

dog lichen

SOIL

Genetic Material Order Texture Drainage

colluvial; morainal, Brunisol, Cryosol, gravelly, pebbly, well to imperfectly
glaciofluvial Gleysol sandy, silty



5.2.4.

Vegetation
Association: FIR-WHITE SPRUCE (F-Sw)

VEGETATION TYPICAL COMMON

Tree layer: Abies lasiocarpa
Picea glauca

Shrub layer: Salix spp. Picea glauca
Betula glandulosa Rosa acicularis
Abies lasiocarpa Spiraea beauverdiana
Empetrum nigrum Alnus spp.
Ledum groenlandicum
Vaccinium uliginosum

Herb layer: Vaccinium vitis-idaea Comus canadensis
(diverse) Petasites frigidus

Equisetum sylvaticum
Mertensia paniculata

Moss layer: Hylocomium splendens Dicranum spp.
(well developed) Pleurozium schreberi Nephroma arcticum

Cladina stellaris Aulacomnium spp.
Peltigera aphthosa Cladina mitis

Liverwort spp.

SOIL

Genetic Material Order Texture Drainage

colluvial, morainal, Brunisol, Cryosol, gravelly, pebbly, well to imperfectly
glaciofluvial Gleysol sandy, silty



5.2.5.

Vegetation
Association: BLACK SPRUCEIFEATHERMOSS (SbIFm)

**************************************************************************
The Black SprucelFeathermoss Association is the most ubiquitous vegetation feature of the
Macmillan Pass study area, dominating vast areas from the lowest valleys to mid-elevations (640 to
1200 metres).

Sites are level, or slope gently to the north or south. Seepage is common.

Black spruce comprises an open canopy (10 to 20 percent crown cover) of low treesll. The erect

shrub layers are generally dominated by a low (five to 15 percent) cover of shrub birch, except on
moister sites where willow cover may equal or exceed that of birch. Although black spruce often
dominates the understory in early seral stages, saplings are sparse later on in succession.

Labrador tea contributes considerable cover in the lower shrub layer (up to 20 percent), along with
lesser amounts of bilberry and crowberry. Lowbush cranberry is sparsely distributed on all sites.
Trace quantities of dwarf bog cranberry frequently occur on moss hummocks.

Herbs (cloudberry, horsetail, coltsfoot) and grass are present in low cover values.

Though both types host a groundcover of feathermoss and lichen, the present of Sphagnum
distinguishes this association from Black Spruce/Lichen. Soil moisture and drainage foster the
establishment of Sphagnum (averaging a cover of 25 percent and as high as 70 percent) as well as
other moisture-tolerant mosses. Lichen cover varies from scant to dense, with moister sites
supporting proportionally less lichen than drier sites.

This vegetation typically establishes on imperfectly to very poorly drained soils of organic and
morainal origin, associated with seepage slopes, broad valley bottoms, and higher elevation
wetlands. Near surface, high ice content permafrost is characteristic of the majority ofsites12.

The Black SprucelFeathermoss Association is a climax vegetation, with a species composition that
varies little throughout succession.

llMensuration indicated that black spruce trees, representative of the dominant crown class,

III

i) Late Seral Stage - were approximately 11 metres high and 147 years of age.
ii) Mid Seral Stage - were approximately 8 metres high and 73 years of age.
iii) Early Seral Stage - were approximately 7 metres high and 24 years of age.

120f the site samples, 82 percent were Cryosols, with frozen soil recorded at an average

dpeth of 30 centimetres.



Most occurrences of this association are in expansive, pure stands; however, Sb/Fm also exists as a
vegetation complex with the Black Spruce/Lichen Association.



5.2.5

Vegetation
Association: BLACK SPRUCEIFEATHERMOSS (SbIFm)

VEGETATION TYPICAL COMMON

Tree layer: black spruce

Shrub layer: black spruce willow
Labrador tea shrub birch
bilberry crowberry
mossberry
Labrador tea
bilberry

Herb layer: lowbush cranberry doudberry
(diverse) horsetail

coltsfoot
dwarf bog cranberry
fescue
small reed grass

Moss layer: Sphagnum brown moss
(Sphagnum present) feathermoss dog lichen

reindeer lichen

SOIL

Genetic Material Order Texture Drainage

morainal, organic Cryosol, Gleysol, gravelly, sandy, silty, imperfectly to very
Brunisol fibric poorly



5.2.5.

Vegetation
Association: BLACK SPRUCE/FEA THERMOSS (Sb/Fm)

VEGETATION TYPICAL COMMON

Tree layer: Picea mariana

Shrub layer: Picea mariana Salix spp.
Ledum palustre Betula glandulosa
Vaccinium ulignosum Empetrum nigrum

Herb layer: Vaccinium vitis-idaea Rubus chamaemorus
Equisetum sylvaticum
Petasites frigidus
Oxycoccus microcarpus
Festuca altaica
Calamagrostis sp.

Moss layer: Sphagnum spp. Dicranum spp.
(Sphagnum present) Pleurozium schreberi Aulacomnium spp.

Hylocomium splendens Cladina mitis
Polytrichum juniperinum Nephroma arcticum
Cladina stellaris Peltigera spp.
Cladina rangiferina

SOIL

Genetic Material Order Texture Drainage

morainal, organic, Cryosol, Brunisol, gravelly, sandy, silty, imperfect to very
lacustrine, alluvial Gleysol fibric poorly



5.2.6.

Vegetation
Association: BLACK SPRUCEILICHEN (Sb/Li)

**************************************************************************

This association is most frequently established on well-drained morainal mounds dissected by
channels of poorly drained materials, which support a contrasting vegetation of Black Spruce-
White Spruce or Black Spruce/Feathermoss. These complexes typically occur on gentle gradients
at the foot of seepage slopes, and may colonize extensive areas at lower elevations. On mid-slopes,
bedrock knobs (similarly dissected with narrow seepage channels) also host these Black
SprucelLichen complexes.

Less commonly, SblLi establishes on alluvial fans and terraces, not in complexes with other
vegetation types.

In all situations, sites are generally level or south-facing, and occur within the 830 to 1200 metre
range.

Black spruce comprises a low, open canopy13 (15 to 20 percent crown cover) and is sparsely
distributed in the shrub understory. Shrub birch, of varying density, dominates the erect shrub
layers, with the occasional occurrence of willow. A low percent cover of Labrador tea and bilberry
is characteristic.

Small amounts of lowbush cranberry are dispersed throughout, but forbs and grasses are rare.

This drier black spruce type hosts a groundvoer dominated by reindeer lichen (40 to 80 percent
cover) underlain by feathermoss. Sphagnum is absent or rare.

SblLi most frequently establishes on coarse textured soils of morainal origin, and less commonly
on glaciofluvial and colluvial materials. Unlike most other black spruce types, these sites are well
drained. Permafrost was present at a small proportion of the sites sampled and may be suspected at
depth under others.

With an understory resembling the Birch/Lichen Association, it may appear that black spruce is a
late seral invader into this shrubland. However, young black spurce, sparse shrub birch and lichen
were present on well-drained, early successional (post-fire) sites. This evidence suggests that, at
least in some instances, the Black Spruce/Lichen Association evolves at an early seral stage and
maintains itself, under suitable biophysical and ecological conditions.

13Mensuration indicated that on later seral sites, black spruce representative of the dominant

crown class were approximately 14 metres high and 110 years of age.



5.2.6

Vegetation
Association: BLACK SPRUCEILICHEN (Sb/Li)

VEGETATION TYPICAL COMMON

Tree layer: black spruce

Shrub layer: shrub birch black spruce
Labrador tea crowberry
bilberry

Herb layer: lowbush cranberry
(very poorly developed)

Moss layer: reindeer lichen dog lichen
(Sphagnum absent or rare) feathermoss

SOIL

Genetic Material Order Texture Drainage

morainal, Brunisol sandy, pebbly, well to moderately
glaciofluvial, bedrock gravelly well



5.2.6.

Vegetation
Association: BLACK SPRUCEILICHEN (SblLi)

VEGETATION TYPICAL COMMON

Tree layer: Picea mariana

Shrub layer: Betula glandulosa Picea mariana
Ledum groenlandicum Empetrum nigrum
Vaccinium ulignosum

Herb layer: Vaccinium vitis-idaea
(very poorly developed)

Moss layer: Cladina stellaris Cetraria spp.
(Sphagnum absent or rare) Cladina mitis Nephroma arcticum

Cladina rangiferina Peltigera spp.
Pleurozium schreberi Stereocaulon spp.
Polytrichum juniperinum Hylocomium splendens

SOIL

Genetic Material Order Texture Drainage

morainal, glacio- Brunisol sandy, pebbly, well to moderately
fluvial, bedrock gravelly well



5.2.7.

Vegetation
Association: BLACK SPRUCE-WHITE SPRUCE (Sb-Sw)

**************************************************************************

This association occurs most commonly on rilled or gullied terrain, where it colonizes seepage
channels that dissect raised morainal deposits on valley floors or bedrock outcrops on lower to
middle slopes. In these situations, Sb-Sw forms a vegetation complex with Black Spruce/Lichen or
Shrub Birch/Lichen, associations on the adjacent well-drained materials.

Elsewhere, the Sb-Sw association occurs on thermokarst terrain, such as found on the rolling
lacustrine deposits of the upper valleys of the Hess and Macmillan Rivers.

This association establishes on level or gently sloping sites of any aspect, from 650 to 1250 metres
elevation.

The total crown cover of this open forest is 10 to 30 percent. White spruce dominates the upper
canopy but is poorly represented in the understory14. Black spruce dominates the low tree stratum
and saplings of all ages are common.

Two ericaceous shrubs; Labrador tea and bilberry, are diagnostic and are accompanied by varying
low densities of shrub birch (dominant on drier sites) and willow (dominant on wetter sites). Rose,
currant and shrubby cinquefoil occur in trace amounts.

Lowbush cranberry, crowberry, and bearberry are interspersed over a deep moss carpet. Herbs (e.g.
bluebell, c1oudberry, horsetail, coltsfoot, lupine, comandra) and grass are scant.

The composition of the moss layer varies proportionally with the moisture gradient from
feathermoss to brown moss and Sphagnum. Reindeer lichen are scattered throughout.

Both the narrow seepage channels (where Sb-Sw occurs in a vegetation complex) and lacustrine
sites provide a cold soil environment. The fine grained soils (sandy, silty loams, and peat) are
typically imperfectly drained and perenially frozen.

This association hosts elements of both the White Spruce/Feathermoss Association and the Black
Spruce/Feathermoss Association, suggesting greater nutrient availability and better drainage than
the Sb/Fm sites. However, the presence of black spruce saplings throughout the shrub layers and
absence of white spruce regeneration indicate this is a seral association where white spruce is bing
outcompeted by black spruce under a changing ecological regime.

14Mensuration (on sites with mature white spruce) indicated that representative white spruce

trees were approximately 18 metres high and 153 years old. Representative black spurce trees were
approximately 12 metres high, age undetermined, but estimated to be much younger than the white
spruce.



5.2.7

Vegetation
Association: BLACK SPRUCE-WHITE SPRUCE (Sb-Sw)

VEGETATION TYPICAL COMMON

Tree layer: black spruce
white spruce

Shrub layer: Labrador tea shrub birch
bilberry willow
crowberry black spruce

rose

Herb layer: lowbush cranberry horsetail
(poorly developed) cloudberry

bearberry
bluebell
grass

Moss layer: feathennoss
(well developed moss reindeer lichen
carpet)

SOIL

Genetic Material Order Texture Drainage

organic, alluvial, Cryosol, Brunisol, silty, sandy, loamy moderately well to
lacustrine, morainal Gleysol poorly



5.2.7.

Vegetation
Association: BLACK SPRUCE-WHITE SPRUCE (Sb-Sw)

VEGETATION TYPICAL COMMON

Tree layer: Picea mariana
Picea glauca

Shrub layer: Empetrum nigrum Betula glandulosa
Ledum groenlandicum Salix spp.
Vaccinium ulignosum Pice a mariana

Rosa acicularis

Herb layer: Vaccinium vitis-idaea Equisetum spp.
(poorly developed) Rubus chamaemorus

Arctostaphylos rubra
Mertensia paniculata
Gramineae spp.

Moss layer: Hylocomium splendens Pleurozium schreberi
(well developed moss Cladina stellaris Polytrichum juniperinum
carpet) Aulacomnium sp.

Cladina mitis
Nephroma arcticum

SOIL

Genetic Material Order Texture Drainage

organic, alluvial, Cryosol, Brunisol, silty, sandy, loamy moderately well to
lacustrine, morainal Gleysol poorly



5.2.8.

Vegetation
Association: WHITE SPRUCE/FEATHERMOSS (Sw/Fm)

**************************************************************************

This association is limited in its distribution to the nutrient-rich terraces and plains adjacent to
major rivers and streams.

White spruce dominates the sites with a tree cover of up to 30 percenes. Relict balsam poplar are
occasionally interspersed throughout the canopy.

The shrub understory is poorly developed; a low percent cover of willow and shrub birch comprise
the taller shrub layer, while rose, red currant, bilberry, lowbush cranberry, Labrador tea, and white
spruce generally occur in the lower understory.

Numerous feathermosses (and frequently Sphagnum) form a lush carpet over the forest floor. Forbs
are diverse (bluebell, coltsfoot, polemonium, bunchberry, horsetail, lupine, comandra) but of scant
occurrence. Fescue and foxtail are common, also in low abundance. Dog lichen and reindeer
lichen are usually present in small amounts.

This association typically establishes on level sites at lower elevation 9average of 960 metres). The
silty soils of fluvial origin may be rapidly to imperfectly drained. Though White
Spruce/Feathermoss is generally not associated with perennially frozen soil, permafrost was
recorded at three sampling sites in mid or late summer, at a depth of 30-45 centimetres.

lSWhite Spruce/Feathermoss is the most productive of all vegetation associations occurring

in the study area. A representative mature white spruce on a typical mesic site would measure
approximately 20 metes in height, 15 cm in depth, and would be approximately 131 years of age.



5.2.8

Vegetation
Association: WHITE SPRUCEIFEATHERMOSS (Sw/Fm)

VEGETATION TYPICAL COMMON

Tree layer: white spruce balsam poplar

Shrub layer: willow shrub birch
(sparse) rose

wild red currant
bilberry
Labrador tea
white spruce

Herb layer: lowbush cranberry
bunchberry
bluebell
fescue
foxtail
horsetail
coltsfoot

Moss layer: feathermoss Sphagnum
(well developed, deep dog lichen
moss carpet) reindeer lichen

SOIL

Genetic Material Order Texture Drainage

alluvial, (lacustrine, Regosol, Cryosol, gravelly, sandy, very rapidly to
glaciofluvial, organic) Gleysol pebbly, silty imperfectly



5.2.8.

Vegetation
Association: WHITE SPRUCEIFEA THERMOSS (SwIFm)

VEGETATION TYPICAL COMMON

Tree layer: Picea glauca Populus balsamifera

Shrub layer: Salix spp. Betula glandulosa
(sparse) Rosa acicularis

Ribes triste
Vaccinium uliginosum
Ledum groenlandicum
Picea glauca

Herb layer: Vaccinium vitis-idaea
(sparse) Comus canadensis

Mertensia paniculata
Festuca altaica
Arctagrostis latifolia
Equisetum spp.
Petasites frigidus

Moss layer: Hylocomium splendens Polytrichum juniperinum
(well developed deep Pleurozium schreberi Sphagnum spp.
moss carpet) Ptilium crista-castrensis

Dicranum spp.
Peltigera aphthosa
Cladina spp.

SOIL

Genetic Material Order Texture Drainage

alluvial; 9lacustrine, Regosol, Cryosol, gravelly, sandy, very rapidly to
glaciofluvial, organic) Glysol pebbly, silty imperfectly



5.2.9.

Vegetation
Association: WHITE SPRUCEILICHEN (Sw/Li)

**************************************************************************

This sparsely treed shrubland is established at lower elevations 9averaging 1010 metres) alongside
drainages which incise morainal and glaciofluvial landforms. SwlLi often occurs in small or
narrow units which are difficult tomap at the reconnaissance level (i.e. 1:100,000).

White spruce are widely scattered (tree cover usually less than five percent) throughout a fairly
dense cover (20 to 60 percent) of shrub birch. labrador tea is consistently present, often with a high
cover value. Bilberry, crowberry, and willow are common, in low quantities. Regeneration of
white spruce is evidenced by the occasional appearance of saplings in the understory. Scant
amounts of lowbush cranberry are always present, atop a deep carpet of reindeer lichen, and
numerous other lichen species. This snowy groundcover is underlain by feathermoss.

The coarse grained glacial materials upon which this type establishes are well drained and free of
permafrost.

The Sw/Li Association bears a close resemblance to the BiILi Association, which white spruce may
have invaded at lower elevations.

Given that the moisture and drainage regime remains constant, the SwlLi Association will likely be
maintained indefinitely in its present state.



5.2.9

Vegetation
Association: WHITE SPRUCEILICHEN (SwILi)

VEGETATION TYPICAL COMMON

Tree layer: white spruce

Shrub layer: shrub birch crowberry
(well developed) Labrador tea willow

bilberry

Herb layer: lowbush cranberry
(poorly developed)

Moss layer: reindeer lichen feathermoss
hair-cap moss Dicranum

SOIL

Genetic Material Order Texture Drainage

morainal, glacio- Brunisol gravelly, sandy, silty well
fluvial



5.2.9

Vegetation
Association: WHITE SPRUCEILICHEN (SwILi)

VEGETATION TYPICAL COMMON

Tree layer: Picea glauca

Shrub layer: Betula glandulosa Empetrum nigrum
(well developed) Ledum groenlandicum Salix spp.

Vaccinium uliginosum

Herb layer: Vaccinium vitis-idaea
(poorly developed)

Moss layer: Cladina stellaris Pleurozium schreberi
Cladina rangiferina Cladina mitis
Polytrichum juniperinum Dicranum spp.

SOIL

Genetic Material Order Texture Drainage

morainal, glacio- Brunisol gravelly, sandy, silty well
fluvial



5.2.10.

Vegetation
Association: WHITE SPRUCE/WILLOW-SHRUB BIRCH (Sw/W-Bi)

**************************************************************************

This vegetation type typically occurs on moderate to steep colluvial slopes (up to 1475 metres) or
on level alluvial sites alongside meandering waterways (as low as 850 metres).

The open canopy (usually 10 percent tree cover or less) of white spruce is characterized by a dense
shrub understory. Paper birch or aspen are also occasionally present in the tree layer in western
portions of the study area particularly on south-facing slopes. Balsam poplar may persist from
earlier successional stages on alluvial sites.

Tall and medium height willows comprise a high shrub cover value, ranging from 15 to 65 percent.
Shrub birch may co-dominate the understory but generally occurs in lesser amounts than willow.

Other shrubs include rose and lowbush cranberry; on steeper slopes, juniper is especially common.

Grass (fescue) and forbs (bluebell, bunchberry, fireweed, lupine, sage) may comprise considerable
ground cover in exposed situations.

The moss layer may be poorly or well developed, depending on leaf litter, drainage, exposure, and
other site characteristics. Feathermoss dominates mesic sites, with brown moss prevalent on wetter
sites. Small amounts of dog lichen are present.

This association generally establishes on silty or sandy soils which are free of permafrost. Drainage
varies with slope; sites on slopes tend to be more well drained that sites on valley bottoms.

White Spruce/Willow-Shrub Birch is a transition stage in the successional sequence twoards
varying climax vegetation at high and low elevations. In alluvial situations, early successional
wetland vegetation (e.g. horsetail, sedge, willow) typically develops into White Spruce/Willow-
Shrub Birch and eventually into White Spruce/Feathermoss. On mountain slopes, fire is the main
underlying cause renewing the successional cycle. White spruce often invades the shrublands
which pioneer burned sites, which develop into White Spruce/Willow-Shrub Birch, followed by
Fir-White Spruce, and eventually Fir/Feathermoss or Fir/Lichen.



5.2.10

Vegetation
Association: WHITE SPRUCE/WILLOW-SHRUB BIRCH (Sw/W-Bi)

VEGETATION TYPICAL COMMON

Tree layer: white spruce
(sparse)

Shrub layer: willow shrub birch
(well developed) common Jumper

rose

Herb layer: lowbush cranberry
bluebell
bunchberry
fescue
fireweed

Moss layer: dog lichen feathermoss
brown moss

SOIL

Genetic Material Order Texture Drainage

colluvial, glacio- Brunisol sandy, silty, clayey well to imperfectly
fluvial



5.2.10

Vegetation
Association: WHITE SPRUCE/WILLOW-SHRUB BIRCH (Sw/W-Bi)

VEGETATION TYPICAL COMMON

Tree layer: Picea glauca
(sparse)

Shrub layer: Salix spp. Betula glandulosa
(well developed) Juniperus communis

Rosa acicularis

Herb layer: Vaccinium vitis-idaea
Mertensia paniculata
Cornus canadensis
Festuca altaica
Epilobium angustifolium

Moss layer: Peltigera aphthosa Hylocomium splendens
Aulacomnium spp.

SOIL

Genetic Material Order Texture Drainage

colluvial, glacio- Brunisol sandy, silty, clayey well to imperfectly
fluvial



5.2.11.

Vegetation
Association: ASPEN (A)

**************************************************************************

This association is of very limited distribution, with disjunct occurrences recorded in the south
central and northwestern portions of the study area. it establishes on moderate to steep, south-
facing slopes from 800 to 1200 metres elevation.

Aspen dominates the canopy with a 20 to 35 percent crown cover16. Paper birch and willow can
occur in the lower tree strata.

Although aspen saplings are typical throughout the understory, late seral successors such as white
spruce or black spruce are of a small, but significant, occurrence. Bilberry is diagnostic (five to 15
percent cover) and commonly appears with labrador tea, crowberry, willow, and shrub birch.

Deciduous leaf litter accounts for a considerable proportion of the groundcover; moss and lichen
cover is intermittent. Groundshurbs include lowbush cranberry, twinflower and bearberry. Forbs
are diverse comandra, bunchberry, lupine, club moss, lousewort, fireweed, saxifrage) but occur
with low frequency.

The Aspen Association establishes on coarse textured soils of colluvial, morainal, and glaciofluvial
origin (e.g. eskers). The sites are well-drained and apparently free of permafrost17.

This association is a seral vegetation type, as indicated by stands of white or black spruce with
mature aspen completely dominating the lower tree canopy. The Aspen Association may persist
long on steeper, more rapidly drained sites where it is a strong competitor with its eventual
successor, white spruce.

16The most mature aspen trees measured 8-10 metres in height; age was undetermined.

17 Sample size was limited to three sites.



5.2.11

Vegetation
Association: ASPEN (A)

VEGETATION TYPICAL COMMON

Tree layer: aspen paper birch
willow

Shrub layer: aspen Labrador tea
(well developed) bilberry crowberry

white spruce
black spruce
willow

Herb layer: lowbush cranberry twinflower
bunchberry bearberry
comandra lupine

club moss

Moss layer: hair-cap moss reindeer lichen
(poorly developed) pixie cup lichen dog lichen

SOIL

Genetic Material Order Texture Drainage

colluvial, glacio- Brunisol, Regosol gravelly, sandy, very rapidly to well

fluvial drained



5.2.11

Vegetation
Association: ASPEN (A)

VEGETATION TYPICAL COMMON

Tree layer: Populus tremuloides Betula occidentalis
Salix spp.

Shrub layer: Populus tremuloides Ledum groenlandicum
(well developed) Vaccinium uliginosum Empetrum nigrum

Picea glauca
Picea mariana
Salix spp.
Betula glandulosa

Herb layer: Vaccinium vitis-idaea Linnaea borealis
Cornus canadensis Arctostaphylos uva-ursi
Geocaulon Lupinus arcticus

Lycopodium spp.

Moss layer: Polytrichum juniperinum Cladina mitis
(poorly developed) Cladonia spp. Peltigera aphthosa

SOIL

Genetic Material Order Texture Drainage

colluvial, glacio- Brunisol, Regosol gravelly, sandy, very rapidly to well
fluvial drained



5.2.12.

Vegetation
Association: SHRUB BIRCHILICHEN (BilLi)

**************************************************************************

The Shrub BirchlLichen Association is one of the most distinctive vegetation features of the
Macmillan Pass study area, occurring over an extremely broad elevation range, from 760 to 1800
metres.

BilLi is established on:

i) glaciofluvial outwash deposits of broad valley floors at lower elevations, and alluvial terraces
typical of narrow mountain valleys.

ii) morainal mantles overlying gentle slopes of all aspects, including sites above treeline.

iii) bedrock knobs on moderate slopes, often dissected by seepage channels; in this situation,
Shrub Birch/Lichen may occur in a vegetation complex with another association such as
Willow/Sedge or Black SprucelFeathermoss.

Tall and medium height shrub birch completely dominate the shrub overstory, with an open cover
of 15 to 20 percent. At alpine elevations, height is markedly reduced to the low and ground shrub
strata.

A dense, white carpet of reindeer lichen18 is diagnostic, underwhich lies an intermittent cover of
feathermoss. Ericaceous groundshrubs (crowberry, Labrador tea, bilberry, lowbush cranberry)
comprise a considerable cover, on top of the lichen. Arctic bearberry and spiraea are increasingly
common with gain in elevation.

Grass is common in scant amounts. Forbs ge.g.lousewort, fireweek, anemone) are scarce.

This Shrub BirchlLichen vegetation develops on coarse textured materials of fluvial or glacial
origin, or on bedrock outcrops. These sites are generally well drained and free of permafrost.

Tree species are consistently absent from the understory, suggesting that BilLi could be maintained
indefinitely under the present environmental regime. The Black Spruce/Lichen, White
Spruce/Lichen, and FirlLichen Associations are basically treed shrublands which bear a close
resemblance to the Shrub BirchlLichen Association in species composition.

The presence or absence of conifers in these seeminly indistinguishable situations is a question for
further study.

l8The diversity of lichen species occurring in addition to reindeer lichen (e.g. Cladina

stellaris, Cladina rangiftrina) increases with elevation.



5.2.12

Vegetation
Association: SHRUB BIRCHILICHEN (BilLi)

VEGETATION TYPICAL COMMON

Tree layer:
(absent)

Shrub layer: shrub birch crowberry
Labrador tea
bilberry

Herb layer: lowbush cranberry fescue
(poorly developed)

Moss layer: reindeer lichen
moss

SOIL

Genetic Material Order Texture Drainage

morainal, glacio- Brunisol, Pdozol, gravelly, sandy, silty rapidly to moderately
fluvial Regosol well



5.2.12

Vegetation
Association: SHRUB BIRCH/LICHEN (Bi/Li)

VEGETATION TYPICAL COMMON

Tree layer:
(absent)

Shrub layer: Betula glandulosa Empetrum nigrum
Ledum groenlandicum
Vaccinium uliginosum

Herb layer: Vaccinium vitis-idaea Festuca altaica
(poorly developed)

Moss layer: Cladina stellaris Cladina mitis
Cladina rangiftrina Dicranum spp.
Polytrichum juniperinum Cetraria spp.

Pleurozium schreberi
Stereocaulon paschale

SOIL

Genetic Material Order Texture Drainage

morainal, glacio- Brunisol, Podzol, gravelly, sandy, silty rapidly to moderately
fluvial, alluvial, Regosol well
bedrock



5.2.13.

Vegetation
Association: WILLOW-SHRUB BIRCH (W-Bi)

**************************************************************************

The Willow-Shrub Birch Association typically establishes on:

a) moderate to steep colluvial slopes at higher elevations
b) high valley terraces of glaciofluvial outwash, dissected by streams
c) gentle morainal slopes of the Selwyn Basin in the northeastern corner of the study area
(e.g. Keele Peak)

Throughout its range, the Willow-Shrub Birch Association occurs at an average elevation of 1400
metres and is found on all aspects.

The shrub overstory is comprised of willow and shrub birch, varying in dominance and total
percent cover (i.e. 15 to 50 percent). Low ericaceous shrubs (crowberry, bilberry, lowbush
cranberry) are common; at subalpine elevations, trace amounts of heather, spriaea and krummholz
alpine fir also occur.

Grass cover (primarily fescue) varies from high to absent. Herbs are diverse, but occur with low
frequency and in scant amounts; sagewrot, anemone, Jacob's ladder, gentian, lousewort, groundsel,
and fireweed are some of the most frequent species. Sedge is present, though sparse.

Moss (feathermoss, Dicranum) comprises a considerable groundcover on level and gently sloping
sites but is poorly developed on steep slopes. Sphagnum is rare. Lichen development is variable,
independent of slope, elevation or vegetation composition.

The coarse-textured soils of the steep colluvial slopes are well-drained and free of permafrost.
Bedrock often lies close to the surface.

The soils in the higher valleys are of alluvial origin and have slightly poorer drainage due to finer
textures. Permafrost may be possible at depth on these terraces, adjacent to drainages.

The Selwyn Basin is characterized by a cold soil environment; the morainal soils are imperfectly
drained and exhibit a high near-surface ice content. A willow-shrub birch vegetation dominates the
landscape and trees are notably sparse.

On steep subalpine slopes, the Willow-Shrub Birch Association is likely successional to
Fir/Feathermoss; W-Bi regenerates on high elevation sites following fire, and typically includes
low fir shrubs and other species indicative of later fir associations.

Elsewhere, Willow-Shrub Birch may be maintained indefinitely with its present physiognomic
structure and species composition due to elevation, soil climate and drainage.



5.2.13

Vegetation
Association: WILLOW-SHRUB BIRCH (W-Bi)

VEGETATION TYPICAL COMMON

Tree layer:
(absent)

Shrub layer: willow crowberry
shrub birch bilberry

Herb layer: grass
(generally sparse) lowbush cranberry

sagewort
Jacob's ladder
sedge
anemone
(other) grass
lousewort

Moss layer: feathermoss hair-cap moss
(variable) reindeer lichen

Dicranum
Cetraria

SOIL

Genetic Material Order Texture Drainage

morainal, colluvial, Brunisol, Gleysol, gravelly, pebbly, silty well to imperfectly
alluvial Cryosol, Regosol

y



5.2.13

Vegetation
Association: WILLOW-SHRUB BIRCH (W-Bi)

VEGETATION TYPICAL COMMON

Tree layer:
(absent)

Shrub layer: Salix spp. Empetrum nigrum
Betula glandulosa Vaccinium uliginosum

Herb layer: Festuca altaica
(generall y sparse) Hierochlde alpinum

Vaccinium vitis-idaea
Artemisisa arctica
Polemonium acutiflorum
Carex spp.
Anemone spp.
Gramineae spp.
Pedicularis spp.

Moss layer: Pleurozium schreberi
(variable) Dicranum spp.

Polytrichum juniperinum
Hylocomium splendens
Cladina spp.
Cetraria spp.

SOIL

Genetic Material Order Texture Drainage

morainal, colluvial, Brunisol, Gleysol, gravelly, pebbly, silty well to imperfectly
all uvial Cryosol, Regosol



5.2.14.

Vegetation
Association: WILLOW/SEDGE (W/Cx)

**************************************************************************

This wetland association is established throughout the study area, on level sites from 800 to 1450
metres.

At lower elevations, (particularly in the southern portion of the study area) large minerotrophic fen
wetlands with organic soils and a vegetation of W/Cx are a common feature of broad valley
bottoms.

At higher elevations the W/Cx Association occurs on alluvial sites that are overlain by organic
veneers, along drainage channels dissecting morainal and glaciofluvial landforms.

Sedge is a diagnostic feature, with a cover value usually in the range of 30 to 50 percent. Rushes
and grasses occur sproadically, sometimes with considerable cover.

These wetlands exist with or without a shrub overstory19. The shrub strata, when present, is
typically dominated by a sparse to dense cover of willow. Lesser amounts of shrub birch may
occur as well; very occasionally this shrub comprises the entire erect shrub layer, in place of
willow.

Groundshrubs are common in scant amounts (e.g. marsh cinquefoil, arctic raspberry, dwarf bog
cranberry, cassandra, bog laurel, andromeda), the exception being large patches of netted willow.

Sites are characterized by the trace occurrence of a few forbs of variable composition; collectively
however, these comprise an exceptionally diverse array of species (e.g. monkshood, violet, dock,
coltsfoot, horsetail, Jacob's ladder, bluebell, groundsel, meadow-rue).

Sphagnum is typical of most sites, occurring with an average cover of 25 percent. Brown moss is
often present with a similar high percent cover. Liverwort is very common.

Lichen is scarce and notably absent on sites without a willow overstory.

W/Cx wetlands are established on organic materials or fine-grained alluvium20. These sites are
poorly to very poorly drained; the water table is at or near the surface. Standing water frequently
accounts for 5 to 40 percent of the total ground cover. Permafrost is absent.

19Units ofW/Cx are relatively small (e.g. 10 hectares) and it was not feasible to differentiate

shrubbed from non-shrubbed sedge wetlands, on the available aerial photography (black and white,
scale 1:50,000 to 1:74,000).

2°Drainage did not show any distinct correlation with shrubcover; there was no significant
difference in the drainage of shrubbed vs. non-shrubbed sites.



Under the present moisture regime, this association could be maintained as a climax vegetation.
However, should the soil become more well drained, W/Cx may succeed to a grass meadow
vegetation, similar to that described in the Forb Willow Association.



5.2.14

Vegetation
Association: WILLOW/SEDGE (W/Cx)

VEGETATION TYPICAL COMMON

Tree layer:

Shrub layer: (willow) (shrub birch)
(present or absent)

Herb layer: water sedge marsh cinquefoil
arctic raspberry
Jacob's ladder
dock
(other) sedges
netted willow
groundsel
monkshood

Moss layer: Sphagnum
brown moss
liverwort

SOIL

Genetic Material Order Texture Drainage

organic, alluvial Fibrisol, Mesisol, fibric, silty, clayey imperfectly to very
Gleysol poorly



5.2.14

Vegetation
Association: WILLOW-SHRUB BIRCH (W-Bi)

VEGETATION TYPICAL COMMON

Tree layer:

Shrub layer: (Salix spp.) (Betula glandulosa)
(present or absent)

Herb layer: Carex aquatilis Potentilla palustris
Rubus arcticus
Polemonium acutiflorum
Rumex arcticus
Carex spp.
Salix reticulata
Senecio spp.
Aconitum delphinifolium

Moss layer: Sphagnumn spp. Mnium spp.
Aulaconmium spp. Tomenthypnum spp.
hepaticae spp. Hypnum spp.

SOIL

Genetic Material Order Texture Drainage

organic, alluvial Fibrisol, Mesisol, fibric, silty, clayey imperfectly to very
Gleysol poorly



5.2.15.

Vegetation
Association: DWARF SHRUB (Df)

**************************************************************************
The Dwarf Shrub Vegetation Association is a dominant landscape feature at higher elevations,
widespread in its geographic distribution. Though its broad altitudinal range (1150 to 1850 metres)
spans both the subalpine and the alpine, this typie is most likely to occur around 1585 metres,
usually placing it above treeline.

Df typically establishes on slopes with gentle to very steep gradients, notably more frequent on
those with north or south aspects. Level sites (e.g. mountain saddles) are less common.

White heather (with its characteristic clumped physiognomy) is diagnostic, in cover values
averaging 15 to 35 percent. Occasionally, pink heather occurs in its stead, or concomitantly. Other
ericaceous shrubs (crowberry, bilberry, lowbush cranberry) are present in low to trace amounts. At
subalpine elevations, spiraea and very low, stunted alpine fir are of sporadic occurrence.

Moss and lichen21 of varying proportions and cover values (10 to 75 percent each) comprise the
dominant groundcover. Reindeer lichen, supported by moss, colonizes a considerable portion
ofmost sites. Rock outcrops and non-vegetated patches of soil are typical characteristics shared
with other high elevation vegetation types.

Grass contributes a low, but significant cover of 5 to 15 percent. The presence of sagewort and
gentian(in trace amounts)are diagnostic. Wood rushand sedgeare of common,scantoccurrence.

Numerous species of Anemone and club moss are represented; often several of each genus are
present on the same site. A diverse array of other herbs (e.g. arctic cinquefoil, groundsel,
pussytoes, hawkweed, bistort) occur in trace amounts and with low frequency.

This association develops on colluvial and morainal materials, where bedrock generally lies close to
the surface. The variably textured soils (gravels, sands and silts) are well to moderately drained.
Though permafrost is absent near the surface, it is probable at depth; several sites sampled showed
evidence of cryoturbation.

At alpine elevations, vegetation composition varies greatly across very short distances, reflecting
slight variations in biophysical conditions. The Dwarf Shrub Association is often found in nivation
hollows or sites downslope and adjacent to the more exposed and more rapidly drained ridgelines
and knobs dominated by the GrasslLichen Association. These two vegetation types tend to remain
stable for long durations, due to the constancy and limitations of a cold environment (e.g. relatively
minimal seasonal climatic differences, slow soil development) and exemption from the major
events precipitating disturbance and succession (such as fire) characteristic oflower elevations.

21Lichen species are notable for their diversity in this vegetation typie, exhibiting the second
highest number of species, after the Shrub Birch/Lichen Association. Both these types span a wide
altitudinal range, of which higher elevations are particularly significant, in terms oflichen diversity.



5.2.15

Vegetation
Association: DWARF SHRUB (Df)

VEGETATION TYPICAL COMMON

Tree layer:
(absent)

Shrub layer: white heather bilberry
(present or absent) crowberry

pink heather

Herb layer: gentian lowbush cranberry
grass: fescue or wood rush

holy grass alpine club-moss
sagewort mountain club-moss

sedge
anemone

Moss layer: feathermoss Dicranum
reindeer lichens Nephroma
deadman's finger Stereocaulon
Cetraria pixie-cup lichen

SOIL

Genetic Material Order Texture Drainage

colluvial, morainal, Brunisol, Regosol, rubbly, pebbly, silty, rapidly to moderately
bedrock Cryosol sandy well



5.2.15

Vegetation
Association: DWARF SHRUB (D!)

VEGETATION TYPICAL COMMON

Tree layer:
(absent)

Shrub layer: Cassiope tetragona Empetrum nigrum
Vaccinium uliginosum
Phyllodoce empetriformis

Herb layer: Gentiana glauca Vaccinium vitis-idaea
Gramineae: Luzula parviflora

Festuca altaica or Lycopodium alpinum
Hierochl6e alpinum Lycopodium selago

Artemisia arctica Carex podocarpa
Anemone spp.

Moss layer: Polytrichum juniperinum Dicranum spp.
Cladina stellaris Hylocomium splendens
Dactylina arctica Cetraria islandica

Cetraria richardsonii
Cladina mitis
Nephroma arcticum
Stereocaulon spp.
Cladonia spp.

SOIL

Genetic Material Order Texture Drainage

Colluvial, morainal, Brunisol, Regosol, rubbly, pebbly, silty, rapidly to moderately
bedrock Cryosol sandy well



5.2.16.

Vegetation
Association: FORB/WILLOW (Fb/W)

**************************************************************************

This association encompasses:

i) steep, high elevation flower slopes, established most frequently on south and east aspects.

ii) willow shrublands that typically occur on gentle slopes of any aspect, at mid to high
elevations.

iii) forb and willow meadows, established on level sites, from mid to low elevations.

These three component types, occurring throughout the study area trom 870 to 1800 metres
elevation, are physiognomically indistinguishable trom one another on the black and white aerial
photography presently available. Species dominance may be deduced trom site position.

The presence of grass (particularly fescue) is diagnostic, dominating the graminoids with
characteristically high cover values (e.g. 25 to 90 percent).

The willow overstory is variable, but typically comprises a low percent cover22. Although trace
amounts of arctic raspberry are common, other shrub species are limited in number and occurrence
(e.g. rose, krummholz alpine fir).

This association is characterized by an exceptional diversity of forbs. A few species (e.g. indian
hellebore, ragwort, bluebell, valerian, delphinium) may dominate some sites, although a wide
variety of herbs occurring in scant amounts is more typical. Sedge and woodrush may be present,
with a low cover value.

The groundcover is comprised of an intermittent to continuous cover of feathermoss and
brownmoss; Sphagnum is notably absent. Lichens are generally scarce, their abundance inversely
proportional to the cover of grass.

This vegetation type also establishes on level sites commonly associated with lower elevations, but
also found in some higher valleys. These sites are comprosed of finer textured materials of alluvial
origin and are moderately well to poorly drained. Permatrost is absent.

In these latter situations, the Forb/Willow Association may have evolved from a wetland vegetation
due to a drying of the moisture regime; such an event could be brought on by a change in fluvial
processes, resulting in a lowering of the water table.

22Willow was present and absent on different sites with closely similar physical site

characteristics (e.g. elevation, slope, aspect, soil, drainage, etc.).
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Vegetation
Association: FORB/WILLOW (Fb/W)

VEGETATION TYPICAL COMMON

Tree layer:
(absent)

Shrub layer: willow

Herb layer: grass: one or more of fireweed
(well developed) fescue sagewort

reed-bentgrass Jacob's ladder
polar grass bluebell

ragwort
monkshood
woodrush
arctic raspberry

Moss layer: feathermoss brown moss
(Sphagnum absent) reindeer lichens (other) lichen

SOIL

Genetic Material Order Texture Drainage

alluvial, morainal, Brunisol, Regosol, gravelly, sandy, silty, well to poorly
colluvial Gleysol loamy
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Vegetation
Association: FORB/WILLOW (Fb/W)

VEGETATION TYPICAL COMMON

Tree layer:
(absent)

Shrub layer: Salix spp.

Herb layer: Gramineae - 1 or more of: Epilobium angustifolium
(well developed) Festuca altaica Artemisia arctica

Calamagrostis spp. Polemonium acutiflorum
Arctagrostis spp. Mertensia paniculata

Carex podocarpa
Senecio spp.
Aconitum delphinifolium
Luzula parviflora
Rubus arcticus

Moss layer: Polytrichum juniperinum
(Sphagnum absent) Pleurozium schreberi

Hylocomium splendens
Aulacomnium spp.
Hepaticae spp.
Dicranum spp.
Cladina spp.
Stereocaulon spp.

SOIL

Genetic Material Order Texture Drainage

alluvial, morainal, Brunisol, Regosol, gravelly, sandy, silty, well to poorly
colluvial Gleysol loamy
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Vegetation
Association: GRASS/LICHEN (G/Li)

**************************************************************************

The Grass/Lichen Association is of widespread distribution but limited in occurrence to apex
situatioins in the alpine, such as mountain crests and redgelines. Though G/Li occurs at the highest
average elevation of all the vegetation associations (i.e. 1660 metres) it may establish from 1500 to
1800 metres, typically on level sites or gently south-facing slopes.

A diversity of lichen species dominates the groundcover, interspersed with grass23. Moss may
occur in sparse patches or as a continuous carpet supporting the lichen. A low percent cover of
lowbush cranberry is generally dispersed throughout.

Rock, bare soil, and litter 9primarily dessicated moss. and lichen) often account for considerable
groundcover, classified as "non-vegetated".

Though a variety of grasses are common, the number of herbs is relatively few (anemone, gentian,
groundsel, chickweed) and of very scant occurrence. Trace amounts of sedges are present.

This alpine vegetation establishes on weathered bedrock, and thin soils developed in pockets of till
or colluvium. The coarse textured parent materials hold littel water. Permafrost was absent from
the sites sampled, but may be suspected at depth due to the severely cold climate. Cryoturbation is
common.

These exposed, windswept sites present an inhospitable environment for plant growth; a lack of
snowcover provides poor insulation in winter and inadequate moisture for vigorous growth in the
brief summer.

Vegetation composition of this type varies greatly over short distances, due to variability of soils
and bedrock lithology, microtopography, and microclimate. the alpine landscape is comprised of a
mosaic of Grass/Lichen on the height of peaks and knobs, and Dwarf Shrub on the adjacent slopes
and hollows.

23The percent cover of grass is inversely proportional to the percent cover lichen: i.e. sites

with over 85 percent lichen cover typically had 5 percent or less cover of grass, whereas sites with
less than 50 percent lichen had a grass cover of 10 to 25 percent.
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Vegetation
Association: GRASSILICHEN (GILi)

VEGETATION TYPICAL COMMON

Tree layer:
(absent)

Shrub layer:
(absent)

Herb layer: grass - one or both of: anemone
fescue gentian
holy grass sagewort

lowbush cranberry reed-bentgrass
groundsel

Moss layer: feathermoss Dicranum
Cetraria Alectoria
reindeer lichen Stereocaulon
deadman's fingers

SOIL

Genetic Material Order Texture Drainage

bedrock, morainal, Brunisol rubbly, pebbly, sandy, rapidly to well
colluvial silty
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Vegetation
Association: GRASSILICHEN (GlLi)

VEGETATION TYPICAL COMMON

Tree layer:
(absent)

Shrub layer:
(absent)

Herb layer: Gramineae - 1 or both of: Anemone spp.
Festuca altaica Gentiana glauca
Hierochlde alpinum Artemisisa arctica

Vaccinium vitis-idaea Calamagrostis spp.
Senecio spp.

Moss layer: Polytrichum juniperinum Dicranum spp.
Cladina stellaris Pleurozium schreberi
Cetraria richardsonii Alectoria ochroleuca
Cetraria cucullata Stereocaulon spp.
Cetraria nivalis
Dactylina arctica

SOIL

Genetic Material Order Texture Drainage

bedrock, morainal, Brunisol rubbly, pebbly, sandy, rapidly to well
colluvial silty
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