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ABSTRACT

A GEOBOTANICAL STUDY IN THE ATLIN REGION IN
NORTHWESTERN BRITISH COLUMBIA AND SOUTH-CENTRAL YUKON TERRITORY

By
James Hugh Anderson

A vegetation and palynological study was conducted in
the Atlin region, northwestern British Columbia/south-central
Yukon Territory, with emphasis on the glaciated Atlin Lake
valley. Results include a preliminary catalog of plants,
descriptive analyses of upland plant commnities, a discus-
sion of the regional importance of various arboreal species,
qualitative descriptions of bog plant communities, a vege-
tation-pollen rain comparison, and five radiocarbon-dated
pollen and 8pore diagrams and a late Pleistocene-Holocene
geobotanical chronology based upon them.

The catalog of plants is believed to be the first for
the Atlin region but is only preliminary since most collecting
was secondary to other activities. Included are 11 lichen,
14 bryophyte, and 237 vascular species and subspecies.

A general vegetation survey, incorporating a modifi-
cation of methods of the Braun-Blanquet school, has made
possible the definition of 12 upland plant communities lying
between the valley floor at 2,200 ft ASL and the 3,000 ft
level on the valley side slopes. In descending order of
areal importance these are: (1) mixedwood forest association,

(2) white spruce association/shrub-herb faciation, (3) aspen
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association, (4) white spruce association/feather moss
faciation, the climatic climax vegetation on mesic sites,

(5) lodgepole pine brulé (associes), (6) white spruce-
lodgepole pine association, (7) lodgepole pine association,
(8) herb-heath association, (9) white spruce briilé (associes),
(10) depression shrub association, (11) mixed woodland
association, and (12) alpine fir association. In addition,
lodgepole pine-lichen woodland, mixed coniferous forest,

and, above the 4,000-4,200 ft timberline, spruce-fir woodland,
shrub tundra, herbaceous tundra, and fell-field vegetation
types are recognized.

A tree survey utilizing the point-quarter technique
ylelded frequency and basal area data for regional forest
trees at lower elevations. On the basis of these data the
trees can be arranged in descending order of importance as
follows: white spruce, aspen, lodgepole pine, fire-killed
pine, tree willow, balsam poplar, fire-killed spruce, alpine
fir, alder.

Six bogs in various parts of the Atlin valley were
studied. Nine roughly concentric bog vegetation zones,
occurring along a hygric-mesic moisture gradient, are recog-
nized, any two or more of which may occur in a given bog.
Classified in terms of dominant plants, these are the Carex

aquatilis-Drepanocladus spp., Carex aquatilis, Scirpus

validus, Salix spp., Salix spp.-Betula glandulosa, Picea

glauca~-Salix spp., and three Gramineae zones.
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Comparisons of bog surface sample pollen spectra with
tree survey basal area data and qualitative vegetation
information show that certain aspects of bog and local vs.
regional upland vegetation may be distinguished in the pollen
record. It 1is believed that the most reliable interpretations
are those of regional vegetation based on composite spectra
from several bogs.

The palynological record helps clarify the Holocene
phytogeography of white spruce and lodgepole pine. In addi-
tion, it permits construction of a tentative, nine-zone
geobotanical chronology for the Atlin region. Major features
of each zone, including time in years B.P., regional vegeta-
tion type, climatic characterization relative to the present
(considered warm/wet), and suggested glacial activity are as
follows: (IX) 211,000-10,500; shrub tundra; cooler/drier;
stillstand at late Wisconsinan meximum, (VIII) 10,500 (Holo-
cene boundary)-10,000; spruce woodland; cool/dry; retreat.
(VII) 10,000-9,000; shrub tundra; cooler/drier; still-
stand. (VI) 9,000-8,000; spruce woodland; cool/dry;
intermittent retreat. (V) 8,000-5,500; spruce forest;
warm/wet; general retreat. (IV) 5,500-3,250; spruce
forest with alder; warmer/wetter; maximum retreat. (III)
3,250-2,500; spruce forest with fir; warm/wet. (II)
2,500-750; spruce forest with pine; cool/dry; Neoglacial
advances. (I) 750-0; spruce forest with pine; warm/wet ;

minor retreat.
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INTRODUCTION

The topic of this dissertation is the vegetation and
the Holocene geobotanical history of the Atlin region in
northwestern British Columbia and southwestern Yukon Terri-
tory. Emphasis is placed on the Atlin valley where the bulk
of the field work was carried out (Fig. 1).

Specific contributions include the following: (1) a
preliminary catalog of the flora, including 262 species and
subspecies (Appendix F), (2) an analysis and definition of
upland plant communities based on an original modification
of methods of the Braun-Blanquet school, (3) a discussion of
the regional importance of arboreal species based on a tree
survey utilizing the point-quarter method, (4) a qualitative
description of bog plant communities and vegetation zonation,
(5) an analysis of relationships between vegetation and
Pollen rain, (6) five radiocarbon-dated pollen and spore
dlagrams, and (7) a tentative Holocene geobotanical chron-
Ology for the Atlin region, based on interpretations of these
diagrams and incorporating aspects of Holocene climates,
€laciation and glacial geology, phytogeography, and cliseral
development of major vegetation types (Fig. 32).

The term "Holocene" is used here to designate the inter-

vel between the present and the time in the past when certain
climatic changes initiated world-wide retreat of the latest
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substage of Wisconsinan glacial ice. The Holocene is con-
sidered to be the second of two chronological subdivisions
of epoch rank of the Quaternary Period, the first being the
Pleistocene Epoch. "Holocene" replaces the older term
"Recent”, but not "postglacial” (or "post-Glacial") which
is considered to be a landscape and ecological term
(Neustadt, 1967). The term "postglacial” is used in this
dissertation in reference to geobotanical features of the
Atlin region following deglaciation. The present usage of
"Holocene" is consistent with much current thinking in the
field of Quaternary paleocecology. Unequivocal use is made
of the term by Ritchie (1964, 1967, 1969) in his palyno-
logical studies in west-central Canada, by Terasmae (1967d),
by Leopold (1967), and by several Russian authors in a
volume edited by Cushing and Wright (1967). The term was
officially endorsed by the Americen Committee on Strati-
graphic Nomenclature in 1967, and its use has been offi-
cia'-'l.ly adopted by the United States Geological Survey
(Cohee, 1968).

The discovery of gold in the Atlin region in 1896
8timulated early geological studies (Gwillim, 1901; Cairnes,
1913; cockfield, 1925). More recent work has provided
de‘ta.iled information on bedrock geology over a broader area
(Aitken, 1959; Wheeler, 1961; Mulligan, 1963; Monger,
1968). Glacial geology has been dealt with by these authors
Qng others cited below only in a general way. Observations
by the writer indicate a complex late Quaternary history of
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glacial erosion and deposition, and an attempt will be made
to relate some of this activity to the geobotanical chron-
ology established for the Atlin region (Fig. 32).

The Atlin region centers on Atlin Lake and Little
Atlin Lake in the far northwestern corner of British Columbia
(exclusive of the northwesternmost "peninsula" of the pro-
vince) and the adjacent south-central portion of Yukon Terri-
tory (Fig. 1). For present purposes the region is considered,
somewhat arbitrarily, to comprise the area between latitude
59%0' and 60°30' N and longitude 132°30' and 134°30' W.
Atlin Lake is nearly 65 miles long, averages about two and
one-half miles in width, and lies at a mean elevation of
2,197 ft.

The village of Atlin (Fig. 3) formerly a lively center
of gold mining activity, is located about midway on the
eastern shore of Atlin Lake. In 1899 Atlin and the mining
Camps of the surrounding Atlin district had a population
Peak of about 5,000 people (Bilsland, 1952), but at the pre-
Sent time Atlin's population is approximately 150. It is the
Only populated place in the study area.

An all-weather gravel road extends 60 miles from Jake's
Corner, at mile 866 on the Alaska Highway, south to Atlin.
For purposes of convenience in this dissertation, the Atlin
Toad is defined as the Atlin road proper, plus the approxi-
lately 22 miles of road south and east from Atlin to the

8bandoned mining town of O'Donnel.
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Several gravel and dirt mining roads radiate northeast,

east, and south from the vicinity of the town. Most of

these have remained passable by truck, and renewed mining
activity in the past few years has brought about the im-
provement of some of them as well as the construction of a
Access to more remote places can be

An o0ld trail, the Ashcroft-

few additional miles.
made by float plane from Atlin,
Yukon telegraph-line trail, built in 1901, traverses the

region from southeast to northwest, but is mostly grown over

now, Much of the region, except for poorly drained valley

bottoms, is passable on foot and horseback.

Groceries, mechanical repairs, and other major supplies

can be obtained in Whitehorse, Yukon Territory, 110 miles

from Atlin, Whitehorse lies at mile 916 on the Alaska High-

way., Minor items can be bought at several stores in Atlin.

The writer's attention was first drawn to the Atlin

region during a 1961 expedition to the Juneau Icefield in the

Nearby Northern Boundary Range. In late August, 1965, a

brief reconnaissance trip was made by car into the region to
©Xplore the possibility of developing a geobotanical research

Progject there. At that time initial impressions on the

NDature of the vegetation and glacial geology were developed,

8everal bogs for palynological study were located, and a few

Vasgcular plants were collected. It was decided that a con-

S1iderable amount of work could be done in the region because
Of the lack of human disturbance of the vegetation and

€lacial deposits in most areas, the existence of a number of






bogs, and the relative simplicity of logistics. Furthermore,

it was concluded that the development of a research project
would be especially desirable in view of the scarcity of
previous botanical, ecological, paleoecological, and glacial

geological studies in the region.
In 1966 two and one-half weeks were spent collecting

Plants, sampling bogs, and outlining the basic nature of the

plant communities in the Atlin valley. With float plane

S8upport a reconnaissance was carried out in the tributary
valleys of Kuthai and Simpson Lakes south of O!'Donnel in
conjunction with glacial geological and pedological studies

Of gseveral field associates,
In 1967 field work totaled seven weeks, from 23 June to

11 July and from 14 August to 12 September. Further plant

Collections were made and additional bogs were sampled for

Palynological purposes, including Mile 47, Mile 52, and

Jasper Creek Bogs. The major activities of this summer in-

VOlved two different vegetation surveys carried out along a
75 mile north-south transect of the Atlin valley, from a

Point about two miles northwest of Little Atlin Lake south-

Ward nearly to the O'Donnel River. One of these, the general

Vegetation survey, involved an application of field methods

Of the Braun-Blanquet school to the study of plant communi-

ties distributed along the transect. The other, the tree

Survey, concentrated on trees and utilized the point-quarter

method to obtain data on the composition of the arboreal
8tratum and the distribution and relative importance of the




various tree species in terms of relative area occupied and
pollen production.

Laboratory analyses were carried out between October,
1967, and June, 1968, including preparations and counting of
palynological samples and identification of a portion of the
plants collected.

In the summer of 1968 about ten more days were devoted
to field work in the Atlin region. Two new bogs were
located and sampled (Mile 16 and Wilson Creek Bogs) and a
third was resampled (Moose Bones Bogl). Additional eco-
logical observations were made, and a few trips were carried
out with a four-wheeldrive vehicle and by foot into the
higher alpine areas for plant collecting and geobotanical
reconnaissance. The Llewellyn Glacier terminus and its
valley train at the south end of Atlin Lake (Fig. 4) were
also visited, where observations were made regarding the
distribution of alpine fir and ideas for future research on
plant succession were developed. In addition, two three-
hour flights were made over a large area south and east of
Atlin Lake for vegetation observations and aerial photography.

Between January and June, 1969, a major portion of the
palynological laboratory work was carried out, including the
preparation of pollen diagrams. During this period addi-
tional plants were identified and some were sent away for
examination by specialists.

In this dissertation English units of measure are used

for geographic distances and elevations and in the vegetation
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surveys. Metric units are used in the vegetation zonation
study of Moose Bones Bog as well as in the palynological
investigations.

In the palynology section "years B,.P." means '"years
before present", where "present" is taken as 1950 A.D.

All photographs used in this dissertation are from
35 mm Kodachrome slides and were taken by the writer unless
otherwise indicated.
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PHYSICAL SETTING
I. PHYSIOGRAPHIC DELINEATION

The Atlin region lies within the Canadian Cordilleran
Physiographic Province (Bostock, 1948). This province com-
DPxrises the extensive system of mountain ranges and inter-
montane plateaus and valleys occupying westernmost Canada
&a.xd southeastern Alaska. Most of the Atlin region is in the
I mxmiterior Physiographic System of this province, with the
=] ©uthwestern end of Atlin Lake extending into the northern
Bcundary Range of the Western Physiographic System.

In the Interior System the Atlin valley occupies parts
< X two lesser physiographic subdivisions, the Tagish Highland
|2 d the Teslin Plateau. These make up the southcentral por-
* <X_on of a major physiographic subdivision, the Yukon Plateau
C Ex011an4, 1964).

The Atlin valley is one of several large, glagier-
<

¥ rved valleys which dissect the Tagish Highland and the
=

= glin Plateau into large, upland blocks and tablelands,
lt.‘Q:re or less isolated highland massifs which are remnants
Q:t‘ a late Tertiary erosion surface (Aitken, 1959; Holland,
13614). The largest valleys trend generally north-south.
]:":the Atlin valley, they contain large lakes comparable in
| % = and shape to Atlin Lake. The Lakes range in elevation

15
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from the 2,151 ft of Tegish Lake and 2,197 ft of Atlin Lake
to 2,985 ft at Surprise Lake. The intervening highlands lie
at elevations between 5,000 and 6,000 ft, with individual
peaks rising several hundred feet higher. The highest moun-
tain in the immediate study area is Mount Minto at 6,913 ft.
The Atlin valley is recognized here as a minor physio-
graphic unit, delimited by mountains and highlands sur-
rounding Atlin and Little Atlin Lakes as well as lower ter-
rain adjacent to their shores (Fig. 2). On the east the
valley is bordered from north to south by White Mountain
(5,016 f£t), Mount Hitchcock (5,878 ft), Union Mountain
(about 5,500 ft), Sentinel Mountain (6,316 ft), and Mount
Mc Callum (6,046 ft). An area of low terrain lying in the
bxroad valley of the O'Donnel and Pike Rivers extends about
€l ght miles to the southeast between the latter two mountains,
This area represents a transection valley connecting through
to the Taku valley to the south (Fig. 3). The O'Donnel-Pike
RA ver 1owland is more or less continﬁous with the Atlin
ve-:lley and, for present purposes, is considered a part of it.
Peaks on the west side of the Atlin valley are, from
RO xth to south, Jubilee Mountain (5,952 ft), Mount Minto
(& g3 ft), Atlin Mountain (6,711 ft), and Birch Mountain
(6,758 ft). The area lying adjacent to the southwestern
P&t of Atlin Lake s beyond Birch Mountain and Mount McCallum,
is considered, in this study, to be separate from the Atlin

Valley proper (Fig. 1).
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Farther to the southwest, Atlin Lake extends into the
eastern flank of the Northern Boundary Range, a subdivision
of the Western Physiographic System as defined by Bostock
(1948). The major feature of this area is the terminus and
proglacial outwash or valley train sector of the Llewellyn
Glacier. This glacier extends to within two miles of the
head of Atlin Lake from a source 25 miles to the south-
southwest in the 6,200 foot néveé at the crest of the Boundary

Range, in the central highland area of the Juneau Icefield.
Eastern, outlying peaks of the range bear smaller glaciers
and include Mount Mussen (6,600 ft) and The Cathedral (6,950
£t ), situated close to the southwestern shore of Atlin Lake
( Fig. 1). From here the Northern Boundary Range, as a part
OX the Coast Mountain complex, extends northwestward into
the Yukon Territory, forming an important climatic barrier
between the Atlin region and maritime regions southwest of
the Coast Mountains.

The Atlin valley and surrounding highlands contain the

WA timate headwaters of the Yukon river system. All local
QAx~ainage 1s into Atlin Lake, thence via the Atlin River into
Ta-gish Lake, Marsh Lake, and the Yukon River. The major
8| € reams tributary to the Atlin valley and which empty into
At 1in Lake are Hitchcock, Fourth of July, and Pine Creeks,
C e 0'Donnel and Pike Rivers » and meltwater streams from the
t-lewellyn and Williston Glaciers. About 15 miles south and
S8 outheast of the valley a drainage divide separates the

Atlin watershed from that of the Taku River. The Taku flows
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through the Taku District of the Coast Mountains to the
Pacific, thus separating the Northern from the Southern

Boundary Range.

II. GENERAL GEOLOGY

Topographic maps of the Canadian National Topographic
Series, at a scale of 1:50,000, cover parts of the Atlin
region, including the Atlin valley. The entire region is
covered by parts of the Atlin, Teslin, Whitehorse, and
Bennett (Skagway) 1:250,000 sheets. The geology of the
map-areas corresponding to these sheets has been described
in a reconnaissance manner and has been mapped in the above-

noted order by Aitken (1959), Mulligan (1963), Wheeler
(1L 961), and Christie (1957).

The Teslin Plateau, including the northern and eastern
Dagxts of the Atlin region, is made up largely of sedimentary
&rd volcanic rocks of late Paleozoic and Mesozoic ages.
MOst of these rocks belong to the chiefly Permian Cache
Cx~eek Group (Aitken, 1959; Mulligan, 1963). Rock types in

tl’ua group are cherts, argillites, graywackes, sandstones,

82 ates » and greenstones. In addition, limestone is a wide-

S| read and frequently outcropping member of the group, being
eBpec:l.a.lly common in the south-central, southeastern, and
o rthwestern parts of the Atlin region. Limestone bedrock
is also exposed over a large area of the adjoining Taku
District southeast of the Nakina River, and in the study

&Trea it outcrops extensively in the O'Donnel River valley
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and in the Laurie, Johnson, and Lina Ranges (Fig. 1). White
Mountain, at the north end of the Atlin valley, is made of
limestone, as 1s most of the adjacent highland area around
Jubilee Mountain to the west.
Major bodies of crystalline rocks belonging to the
Coast intrusion complex of Jurassic and Cretaceous ages
occur east of Atlin Lake, Particularly prominent are the
Mount McMaster Body of undifferentiated granitic rocks in
the upper 0'Donnel River area and the group of mountains
around Surprise Lake comprising the Surprise Lake Batholith,
composed largely of alaskite. Bedrock in the Atlin valley
between Como Lake and the northern end of Atlin Lake con-
81sts of undifferentiated granites of the Black Mountain
ana Fourth of July Creek Bodies. Mount Hitchcock, Black
Mountain, and the southeastern portion of Mount Minto are
made of granitic rocks (Fig. 2).

The geology of the northern part of the Tagish Highland,
leuding the west-central and most of the southwestern por-
€2 on of the Atlin region, is similar to that of the Teslin
Pl&teau, but it includes a higher proportion of volcanic
TOcks, Principal rock types are Permian andesites, basalts,
Qher‘bs, and limestone (Christie, 1957). The central and
SSathern parts contain sedimentary rocks of early Jurassic
Qge, including greywackes, siltstones, argillites, slates,
Qthlomerates , and limestone. Basic volcanic rocks of the

l&te Cretaceous or early Tertiary Sloko Group outcrop over
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a considerable area around Sloko Lake in the southern part

of the Tagish Highland immediately south of the Atlin valley.
The southwestern corner of the Atlin region, lying

within the eastern flank of the Northern Boundary Range,

contains a high percentage of metamorphic rocks, most of

which are considered pre-Permian in age (Aitken, 1959).

This area lies adjacent to the Coast Range Batholith and

contains many exposures of crystalline rocks related to this

extensive Mesozoic and early Cenozoic intrusion. A belt of

late Paleozoic sedimentary and basic volcanic rocks with
some limestone, possibly related to the Cache Creek Group,
Occurs in the narrow belt lying between the Llewellyn Gla-
Cler terminus and the southwestern shore of Atlin Lake.

In summary, the northern portion of the Atlin valley
i1 s underlain and flanked primarily by limestones and, in
the area east of the south end of Little Atlin Lake and the

Labbock River, by argillaceous and quartzitic siltstones,

B&andstones, and greywackes. The central part of the valley,

Txom the north end of Atlin Lake to about two miles north
O Atlin village, is underlain largely by granitic rocks.
The southern portion of the valley is underlain by a variety
S volcanic, metamorphic and sedimentary rock types, in-
<= .uding major proportions of limestone, particularly in the

Sentinel Mountain-0'Donnel River area.
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IITI. GLACIATION AND GIACIAL GEOLOGY

A variety of erosional and depositional features occur
throughout the Atlin region as evidence of former glaciation.
Besides the broad, glacier-carved valleys, rounded and
relatively smooth highland topography indica.tés the effect
of overriding glacial ice. Glacially polished and striated
erosional rock surfaces and crag-and-tail topography occur
in various places, and there are abandoned meltwater chan-
nels and drumlins in others. Much of the region 1s covered

by glacial drift of various kinds and thicknesses. There
are end moraines and morainal series, lateral moraines,

eskers and esker complexes, kames and kame terraces, kettles,

and areas of pitted outwash. Erratic boulders have been de-

Dbosgited in some places, and there are a few remnants of
&lluvial fans, eroded deltaic deposits, and sections of

&ncient, glacial lake shorelines. The terrain of much of

the Atlin valley, as viewed from the air, is fluted and
be ars & distinct linearity.

Pre-Wisconsinan glaciation
Glaciation in the Atlin region and neighboring areas

hQs been studied by Johnston (1926), Kerr (1934, 1936),
Watson and Mathews (1944), Armstrong and Tipper (1948),
Dexny (1952), Aitken (1959), Wheeler (1961), Mulligen (1963),
&g miller (1963, 1964 a, b). There is a consensus that
Noxthwestern British Columbia and adjacent Alaskan and Yukon

8.xeas were covered by a Cordilleran Pleistocene ice sheet
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at least once prior to the Wisconsinan Age, one which was

far more extensive than any Wisconsinan advance. The area

of bulldup of this ice sheet is believed to have been in the
general region of the northern Cassiar Mountains to the east
of the Atlin region, about 150 miles from the Coast Moun-

Watson and Mathews (1944) believe that the center of
From

tains.
this ice sheet was along the axis of the Cassiars.
here ice may have moved in all directions, but the majority

flowed to the west and south. It flowed across the Coast

Mountains, primarily through the lower trans-range river

valleys, such as the Taku, and presumably formed an extensive

ice shelf along the present southeastern Alaskan coast. Much

Of the westward moving ice was probably deflected by the

Coast Mountains far to the south and eventually to the sea

V1ga valleys of the Nass and Skeena Rivers. Some was pro-

ba.bly also deflected to the north, through the Atlin region

a&nd into southwestern Yukon Territory (Miller, 1964a). The

Sw\axface of the ice during this stage may have been around

8 . 000 feet above sea level in some places., Johnston (1926)

Dejieved that the highest summits in the region between the

Ca.msiar and Coast Mountains were covered by up to 3,000 feet

S jce.
The time of the maximum development of Pleistocene ice

1n the northern Cordilleran region is not yet known with

Qer’ca.:l.nty. Deposits and other evidence of this ice sheet

& xe scarce, most having been obliterated by the later,

W1 sconsinan Age advances.
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Kerr (1934), in a classification of glaciations in
northern British Columbia, terms the maximum development of
Cordilleran ice the Continental Icesheet Stage. Miller
(1964a) designates it an Intermontane Icecap Glaciation,
emphasizing regional accumulation in the Coast Mountains as
well as in the Cassiars. He explains, in addition, that the
Cordilleran ice sheet, although larger than the present
Greenland Icecap, was of sub-continental, rather than con-
tinental proportions as interpreted by earlier authors. The
maximum Keewatin Icesheet, with which it may have been in
contact in a few places (Hansen, 1949c, 1950) and the
Laurentide Ice Sheet, along with lesser ice sheets in Alaska

angq elsewhere, were in existence at the same time.

Wisconsinan glaciation

Most of the glacial action which was instrumental in
Cxreating existing landforms in the Atlin region took place
during the Wisconsinan Age and early Holocene time. Glacial
lce again covered the region, deriving from accumulation
& X eas in the Northern Boundary Range, probably some distance
RO xtheast of the range axis (Miller, 1964a), as well as
rl‘om the northern Cassliar Mountains lying parallel to the
B‘leda.ry Range about 150 miles to the east. Aitken (1959)
St ates that two major Wisconsinan ice streams entered the
Aty map-area. One of these was from a high center in the
1“tr.l:"cherrx Boundary Range and moved northward through the

A%t1in valley. The other entered the region from the
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southeast and moved northwestward through the Teslin depres-
sion (Fig. 1). In addition, Mulligan (1963) describes evi-
dence of former ice in the Teslin map-area flowing in a
west-southwest- to west-northwestward direction and affecting
the eastern and northeastern areas of the Atlin region. The
source of the latter ice was probably also the northern
Cassiars. It apparently joined the Teslin depression ice,
itself of a somewhat more southerly source in the Cassiars,
to continue northwestward, forming what Wheeler (1961), in
the Whitehorse map-area, called the Cassiar Lobe. Northwest-
ward flowing ice from the upper Taku River area south of the
Atlin region appears also to have contributed to the Teslin
depression stream (Armstrong and Tipper, 1948).

In the northwestern corner of the Atlin region, Atlin
valley ice in maximum Wisconsinan time probably Joined an
adjacent stream in the Taku Arm valley to continue as a huge
coalesced ice stream toward the north-northwest as a part of
the main Coast Mountains Lobe (Wheeler, 1961). Thus the
Atlin valley ice was bracketed by major contiguous ice to
the west as well as to the east. Both the Cassiar Lobe and
this Coast Mountain Lobe apparently terminated at the south-
eastern edge of a large region in west-central Yukon Terri-
tory and Alaska which escaped Pleistocene glaciation altogether
(Bostock, 1948; Heusser, 1960).

Within the Atlin region, the Atlin valley-Coast Moun-
tains ice stream and the Teslin depression ice stream spread

out into intervening lowland areas connecting these two
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main valleys. One such location is manifest by inter-lobate
material in the O'Donnel River-Pike River valley brought in

by ice of the former stream branching off in a southeasterly
direction (Aitken, 1959).

Aitken gives evidence for an additional local ice
source located within the Atlin region, in the highlands
around Surprise Lake. He concluded that ice flowed radially
from this source area to join the surrounding valley ice
streams during maximum stages of glaciation.

Certain higher peaks in the Atlin region may have re-
mained unglaciated throughout the Wisconsinan. Various
authors have indicated this possibility. Holland (1964),
for example, states that the maximum elevation of ice in
the Tagish Highland was 6,000 to 6,500 ft. Several moun-
tains there are higher than this. Mount Minto, at nearly
7,000 ft, an isolated peak on the west shore of Atlin Lake,
appears to be worthy of further investigation in this regard.
Miller (1963) has also pointed out the probable existence of
certain high nunataks near the crest of the Boundary Range
during the Wisconsinan maximum.

The maximum Wisconsinan ice cover of northwestern British
Columbia and adjacent regions was nearly as complete as that
of the pre-Wisconsinan Inter-Montane Icecap Glaciation, even
though the thickness and volume of the ice may not have been
as great., Kerr (1934) designates the main Wisconsinan

advance in the British Columbia-Alaska Coast Mountains as
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the Mountain Ice-Sheet Stage. Miller (1964a) recognizes a
Greater Stage of the Mountain Ice-Sheet Phase of glaciation
corresponding to the Wisconsinan maximum, and also less
extensive ice buildups designated as Intermediate and Lesser

Stages of the Mountain Ice-Sheet Phase.

Holocene glacliation and glacial geology

The downwastage and retreat of the last significant sub-
stage of Wisconsinan ice is considered to be the initial
event of the Holocene Epoch in the Atlin valley. Bog studies
and radiocarbon dating which will be discussed later indicate
that this event was well underway in the northern part of the
Atlin valley by 10,000 years ago. In the course of this
study several features related to the general recession in
the valley and adjacent areas were observed. A knowledge of
these in terms of mode and time of origin and geologic com-
position is basic to an understanding of geobotanical pro-
cesses and the evolution of the present landscape, as well
as the development of a chronology of Holocene events,

A broad and dominating kame terrace lies between 2,400
and 2,550 ft in elevation along the eastern flank of the
Atlin valley in the area between the south end of Little
Atlin Lake and the north end of Atlin Lake. The western
and southwestern edges of this terrace slope steeply down
to the broad valley between the two lakes (Fig. 2). Strand
lines occur along this slope, indicating successively lower
levels of impounded water along the ice margin. The ter-

race indicates an interval of stagnation in the general
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course of ice retreat (Flint, 1957). It is composed of a
light, gravelly alluvium and supports the largest continuous
lodgepole pine forest in the Atlin valley. A number of
kettle ponds and bogs occur on the terrace, including Mile
16 Bog.

Denny (1952) found gravel terraces a common feature
along the Alaska Highway. He reports that around Squanga
Lake, in the north-central part of the Atlin region, rem-
nants of terraces occur along valley walls, and an intricate
knob and kettle topography characterizes the valley floor.
These features extend southwestward in the valley containing
Summit Lake and Little Atlin Creek to a point northeast of
White Mountain (Fig. 1). The valley directly north of White
Mountain, in contrast, is relatively free of glacial drift.
In the region northwest of Little Atlin Lake, where Moose
Bones Bog is located, pitted outwash and drumlins occur, as
described by Wheeler (1961). These various depositional
features in and near the northern part of the Atlin valley
could have been made during a long interval of stagnation
in the retreat of ice from this area. A time of faster re-
treat and downwasting may have followed, with the deglacia-
tion of the Little Atlin Creek valley north of White Moun-
tain and the Little Atlin Lake portion of the main valley.
After this, another interval of stillstand appears to have
begun when the terminus reached the area of the kame terrace
discussed above., It is suggested that these events, namely

stagnation-active retreat-stagnation, occurred in response
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to a significant climatic osclllation during the early
Holocene.

Coincident with these events in the Atlin valley a
portion of a large proglacial lake, glacial Lake Carcross,
occupied the Tagish Lake and northern Taku Arm valley in
the northwestern corner of the Atlin region (Wheeler, 1961).
Damming by ice farther south in Taku Arm probably was
partly responsible for this lake, along with blockage by
ice and complex ice front deposits farther to the northwest
in the direction of present day drainage. At least two
shorelines of this anclent lake are known. These too may
be related to major intervals of stillstand during the
general course of retreat of the ice blocking the drainage-
way.

At the north end of Atlin Lake a series of even,
closely-spaced, recessional moraines extends about three
quarters of a mile upvalley from the edge of the water.,
Aerial photographs show additional moraines, less regular,
but closely-spaced, occurring throughout a zone extending
to approximately three miles from the lake. These appear
to indicate lesser climatic fluctuations preceding a more
pronounced change when recession of the ice front became
more rapid and continuous.

Abundant early Holocene depositional features are found
in other valleys tributary to the Atlin valley. The upper
or eastern end of Fourth of July Creek valley, for example,

contains terminal and lateral moraines, an extensive kame
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complex, and a remarkeble nest of sinuous eskers. According
to Aitken (1959) these deposits were produced by two differ-
ent ice fronts. One of these entered the southwest or
proximal portion of the valley as an offshoot of the main
Atlin valley stream. The other moved into the upper, distal
section of the valley from the trunk glacier in the Teslin
depression to the east. Deposition relating to stagnation

of these ice bodies in the Fourth of July Creek valley may
have been contemporaneous with similar events in the northern
part of the Atlin valley described above.

Aitken (1959) has suggested that a large terminal mor-
aine a few miles west of Surprise Lake in the Pine Creek
valley and an esker-kame complex in the adjacent Spruce
Creek valley were produced by ice which accumulated in and
floﬁed outward from the cenhtral highland area around Sur-
prise Lake, Lake sediments around lower Pine Creek indicate
that ice extended at least as far north in the Atlin valley
as the Pine Creek area at the time of formation of these
features., Aitken further concludes that these were de-
posited in a body of water created by blockege of drainage
from the glaciers to the east by extensive ice in the Atlin
valley. Correlation of these deposits and others associated
with ice front and ice margin deposits at various places in
the Atlin valley remains to be done.

By the time that deglaclation was well underway in the
major, low level valleys in early Holocene time, an alpine

type of glaciation had developed in highlend areas following



Rty
YL
— -

l: am.

was o

vee 1,
- -




30

the previous Wisconsinan ice-sheet stages. This glaciation
is considered correlative with the Extended Icefield Glacia-
tion of the early and late post-Glacial times in the Coast
Mountains (Miller, 196l4a). Most evidence for alpine glacia-
tion in the Atlin region is in the form of rejuvenated pre-
or early Wisconsinan cirques (Aitken, 1959; Mulligen,
1963). This would presumably correspond with the lowest
cirque level system, with a superimposed latest cirque
development (the Cl and C5 systems), as described by Miller
(1961) on the maritime flanks of the Juneau Icefield. At
this time the high cirque basins on Mount Minto and Atlin
Mountain probably supported alpine glaciers, and a rather
extensive mountain glacier system, perhaps resembling one
or two small ice caps, may have existed in the high area
around Surprise Lake, A well developed abandoned cirque,
with a floor at the 6,000 to 6,500 ft level, occurs on the
northwest side of Mount Minto. Similarly, an abandoned set
of tandem cirques at 5,500 and 6,000 ft on the east side of
Atlin Mountain gives rise to a rock glacier today. Many
rejuvenated cirques also occur on the mountains in the
Surprise Lake area (Aitken, 1959: Plate 1).

It is known, on the basis of abundant evidence from
other ereas, that a world-wide interval of climate which
was warmer and, in many places, drier than the present, the
Rypsithermal or Thermal Maximum, occurred during middle
Holocene time (e.g. Sears, 1942; Deevey and Flint, 195T7;
Heusser, 1960, 1966, 1967b). Palynological evidence from
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the Atlin region for this interval is presented in Chapter
XIV, Between the beginning of Holocene time and the Thermal
Maximum, glaciation in the Atlin region is believed to have
decreased from extensive alpine stages through reduced
alpine stages, correlative with the present Retracted Ice-
field Stage in the Coast Mountains (Miller, 1964a), in which
only a few very small glaciers or glacierets occupied some
of the higher cirques. After this there developed a condi-
tion of relatively complete deglaciation corresponding to
the Local Glacier Phase in the higher reaches of the Coast
Mountains., By this time the Llewellyn Glacier terminus as
well as its transection counterpart, the Taku Glacler on the
Alaskan side of the Icefleld, presumably had receded to a
point far up its valley and hence some miles south-southwest
of Atlin Lake, Then too, the higher mountains near the
southwestern shores of the laeke were practically devoid of
ice.

After the Thermal Maximum the climate, in most places,
became cooler again, or more moist, or both, depending on
the area of concern, This resulted in the readvance of
shrunken main valley glaciers and the formation anew of
others flanking high level cirques. This culminated in the
so-called Neogleciation, the maximum advance of which has,
during the past few thousand years, ranged widely in time
from one place to another (Miller, 1969). In most areas a
number of Neoglacial fluctuations of glaciers and climate
are recognized, and the pattern has been particularly well
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documented throughout south-central and southeastern Alaska
by Miller (1963, 1967) and by Miller, Egan, and Beschel
(1968).

Neoglacial activity in the Atlin region has been mani-
fest primarily in the southwestern corner, in the Northern
Boundary Range. Concentrated studies on the Juneau Icefield
(Miller, 1963, 1964b) reveal continuing regime fluctuations
in the main Llewellyn Glacier accumulation area during at
least the past few hundred years. The terminus of the
glacier is known, from historical records, to have reached
a Neoglacial maximum considerably beyond its current position
about 1925, This is also shown by a distinct trim line and
well-developed scour zone on the valley walls in the terminal
area., A similar situation pertains at the termini of other
distributary glacier tongues in the Sloko valley and Hoboe
Creek valley, as well as on the Williston Glacier at the
head of Torres Channel west of the main Llewellyn Glacier
terminus (M. M. Miller, personal oral communication 1969;
Fig. 1).

With regard to the rest of the Atlin region, a few
small glaclerets or perennial snow patches exist in some
of the higher cirques at the present time, and these have
no doubt formed anew in late Holocene, post-Thermal Maximum
times., The maximum Neoglaclal development of these and
their fluctuational history has not yet been studied.
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IV, CLIMATE

The Atlin region lies within the South West Yukon
Climatic Division (Kendrew and Kerr, 1955) and the Cor-
dillera Climatic Region (Boughner and Thomas, 1967). The
climate is basically of an interior, or continental type,
but with a certain amount of oceanic influence penetrating
by way of passes and river valleys through the Coast Moun-
tains., Summers are generally warm and winters cold.
Temperatures are not as extreme as deeper in the Yukon
or interior of northern British Columbia, however. Pre-
cipitation is low along the base of the eastern slope of
the Northern Boundary Range, revealing a "rain shadow”
effect, It increases somewhat across the region toward
the Cassliar Mountains, A steep precipitation gradient ex-
tends about 120 miles northeastward across the range from
the coastal maritime areas, where annual precipitation is
in excess of 100 inches per year, into the Atlin region,
where some places receive less than nine inches. Valleys,
such as the Atlin valley, are especially dry. During the
summer orographic effects make for higher rainfall in the
interior highlands, such as in the mountains around Surprise
Lake, Topography exerts a major influence on the climate
of the region, particularly the wind. The primary roles of
air masses, pressure systems, and frontal zones in deter-
mining the climate of northwestern British Columbie and
southern Yukon Territory are discussed by Kendrew and Kerr

(1955) and Boughner and Thomas (1967).
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Regional climatology

Climate-glacier relationships and climatic history in
the Northern Boundary Range and surrounding areas are dis-
cussed by Miller (1963). Of fundamental importance is the
movement of cyclonic storms, generally in a southeast-north-
west direction, along the Arctic Front. This is the zone
of interaction between the north Pacific low pressure system
and the continental, high pressure cell of the Arctic inter-
ior. The paths followed by storms passing along the frontal
zone are called storm tracks, Over long periods of time the
positions of these are believed to change, in a generally
east-west direction, as the two major pressure systems are
modified by variations in the solar energy flux in the
atmosphere., When the storm tracks are considerably west of
the axis of the Northern Boundary Range the Atlin region
receives comparatively little precipitation, and glaciers in
the southwestern part of the region, particularly the
Llewellyn, tend to shrink. When the storm tracks are dis-
placed eastward or northeastward, precipitation on the lee
side of the range tends to Iincrease.

At the present time the storm tracks occupy a westerly
position, and conditions in the interior are comparatively
drier (Miller, 1963) and epparently also warmer., That they
were located farther to the east during much of the 19th
century is indicated by the fact that the Llewellyn Glacier
vwas in a state of maximum post-Glacial advance between

approximately 1900 and 1925, In the early to mid 1800's
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a precipitation maximum on the lee side of the range
accounted for a relatively high amount of snowfall in the
glacier!s main accumulation area, the effect of which
reached the terminal sector after a 50 to 100 year flow lag
period. During Pleistocene glacial maxima the major storm
track positions are believed to have been shifted much
farther to the east, to interior positions where primary
centers of the major ice sheets were located., Similar
storm track shifts from late-Glacial (pre-Holocene) through
Neoglacial times have been postulated by Miller (1963).

Classification

In the Koeppen system the climate of the Atlin region
is classified Dfc - a cold, snow-forest type, moist in all
seasons, with short, cool summers (Petterson, 1958).

In the Thornthwaite system a more precise and useful
classification is possible using date and maps published by
Sanderson (1948). The notation for the climate of the
Atlin valley is C3C'jdb'y. This means that, with respect
to moisture, the valley is dry subhumid (C;) and experiences
little or no water surplus (d). Potential evapo-transpira-
tion is in the 11 to 17 inch range, placing the valley in
the cold microthermal (C';) category from the standpoint of
thermal efficiency. Summer concentration of annual water
need is 62 to 68 percent (b';). The climate is somewhat on
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the dry side and, from the standpoint of plant growth,
moderate water deficiencies are the rule., The climate does
not approach aridity, although summer droughts occur. It
is similar, from the moisture standpoint, to the Canadian
prairies and the Mackenzie valley, as well as most other
interior valleys of British Columbia and Yukon Territory.
With regard to temperature, the cold microthermal climatic
type 1s characteristic of the northern boreal forest zone
all across Canada.

In most places a summer concentration of annual water
need in the 76 to 88 percent range is associated with the
cold microthermal climatic type (Sanderson, 1948)., The
fact that in the southern two thirds of the Atlin region
the percentage summer concentration of annual water need 1is
lower than this 1s an indication of minor maritime influence
on the temperature regime., Apparently summer temperatures
are not so high as to cause evapotranspiration to remove
excessive amounts of moisture from the ground here., In the
northeastern part of the region, however, the percentage
summer concentration of annual water need is higher, more
nearly corresponding to values associated with the conti-
nental, cold microthermal climatic type in most other areas
where this type occurs.

The highlands around the Atlin valley are more moist,
Surrounding the dry subhumid area of the valley proper 1is
& narrow zone classified as moist subhumid (C,) (Sanderson,

1948), Most of the rest of the region is occupied by a
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so-called humid climatic type (B) with four subdivisions
(B1 through By). On the scale of Sanderson's maps it is
difficult to tell the exact location of these zones with
respect to features in the region. It appears, however,
that the Atlin valley and probably also the valley of Taku
Arm experience dry subhumid climates, that the lower slopes
of these valleys as well as those in the Teslin area are of
the moist subhumid type, and that all highlands in the
region are of the humid climatic type. Although there are
significant differences in precipitation regimes between
these various zones, seasonal fluctuations among them tend
to be parallel,

With respect to thermal efficiency, the regions of
higher elevation are classified as tundra climate (D').
Since thermel efficiency is based on potential evapotrans-
piration or water need, which in turn is controlled by
temperature and daylength, tundra (as used by Thornthwaite)
is defined in terms of the water needs of the vegetation,
rather than in the more common reference to the vegetation
itself,

In summary, the two major Thornthwaite climatic types
of the Atlin region are (1) dry subhumid-cold microthermal
in the lowlands, with little or no water surplus and a
moderate summer concentration of water need, and (2) humid-
tundra in the highlands, with seasonal distributions of
temperature and precipitation parallel to distributions in

the lowlands,
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Meteorological observations and records

Standard weather observations have been made for various
lengths of time at several stations in the Atlin region. A
] ~year record, from August, 1905 to September, 1946, is
available for Atlin, At Carcross the record spans the
period from January, 1907 to December, 1946. A short
record, from January, 1926 to September, 1929, is available
from the Engineer mining camp on Taku Arm and another, from
July 1898 to August, 1900, for Tagish (Canada Department of
Transport - Meteorological Branch, unpublished data 1969).

Table 1 contains basic meteorological data for five
stations in and near the Atlin region. Graphs of tempera-
ture, precipitation, snowfall, and relative humidity in the
region are presented in Figure 5., Wind data are given in
Table 2, and wind direction frequencies are shown in Figure
6. Data are from Porsild (1951), Kendrew and Kerr (1955),
Boughner (1956), and the Canada Department of Transport -
Meteorologicel Branch (unpublished).



39

2T/6 °3 6/9 "uwwcﬁwcmw

*(GG6T) xae) pus Maxpue) pue (TSG6T) PTFSIOd WOXJ Ll

(ssyout)
S 1 6°TL 8°1TH 15 TTejMous Tenuus UBSN

(seyoug) uogye3l
9°0T g°eT 8L° 4T 6°8 €°TIT ~7drosad Tenuus uBIK

U08898 991J
m\QOpHN\wmN\@OpwH\wMﬂ\wovm\hwﬁ\wovmw\w#\movﬁﬂ\wIPuONMMO movdv ﬁwdhvb<

*gdmaj papIOddX

16 03 29~ 68 03 €9~ €6 03 09- - L8 03 45- Jo e3usx a3nTO8qY
(do) eum3
TE o€ ot 62 et -8xedme] TENUUE UBSH
98JI0YU33TUM UtTsel aYe] 9889 88010180 UTTav

H.:o«wou UTTIV 9Y3 UT SUOT3838 SATJ J0J AXsumms B48p TOTBOTOISWIT) °T OTABL



DEGREES FAHRENHEIT

INCHES

60 -
- '.-".5
S0
-
40 4
30 <
20 4
A K ATLIN 1903 10 o
10 4 TESUIN 198)-50  mmmm e
CANCROSS 1907 46 o= o m —
b WHITEHONSE 1841-30 ccececeecncn
1’
o 4
v v v v v v v v v v
J F M M ) J A S O N
TEMPERATURE
12

ATUIN 19)1-46
TESLIN 1843:50 o e

10 CARCROSS 1907-4¢
WHITEMORSE 1724150  eececrcceencen

J F P'd A M 1 J A
SNOWFALL

MEAN MONTHLY TEMPERATURES. TOTAL PRECIPITATION. SNOWFALL.

T

4 v
S O

4o

INCHES

PERCENT

101 AN,
. Fial 20
\ \
08 4 s \ Y
\y \
g v \
06 {
r
04 4
\ /
/ AT N 19N 4k
P
r\v/ TESUIN 1941 80 e e
02 1 CARCAOSS 1907 14— — e
\/ WHITEHORSE 1481 80 coceenennn
0 Y T Y T 4 v T Y ) B o
J F M A M J J A S O N D
PRECIPITATION
100 1
p ATUIN 19016 (1510 (S  com——
TESUIN 1883-5%0 (1030 1 S 1) o e A

50

40

WHIT( HORSE 144} 30

B

810 S0 ereeianenciane

v+

4

A\l A2 T

M A M J 3 A S
RELATIVE HUMIDITY

T Y

AND

RELATIVE HUMIDITY AT ATLIN. TESLIN. CARCROSS. AND WHITEHORSE

Figure 5

A4

(o)

—
N D



2h |

Table 2. Wind speeds (percentage frequencies)
at four stations in the Atlin region.*

Station Month Hour(LST) Calm 1-12 MPH 13-38 MPH

Atlin Jan, 2230 43 48 9

(1941-6) ul 16%8 gg Ly 1%
22 5

y 1630 26 62 10

Dease Lake Jan. o430 5 ok 1

(1945, 1947-51) 1630 5 90 L

July 0430 IZ 83 0

1630 93 b

Teslin Jan, 0330 29 67 L

(1946-52) 1530 21 73 6

July 0330 38 62 0

1530 5 82 13

Whitehorse Jan, 0330 25 45 30

(1943-52) 1530 19 45 36

July 0330 o7 63 10

1530 12 63 25

#Data from Kendrew and Kerr (1955).
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V. SOILS

According to Chapman and Turner (1956) the Atlin region
belongs to the Mountainous Soil Area, where Gray Wooded
solls, Brown Wooded soils, Podsols, Alpine Meadow soils,
Lithosols, Alluvial soils, Rendzinas, and Peats have
developed.

Leahy's (1949) discussion of the general nature of
soils in Yukon Territory bears upon the Atlin region. Upland
solls are broadly differentiated into two groups on the
basis of presence or absence of permafrost. Most of those
without permafrost are well-drained and vary from dark brown
grassland soils to reddish-brown forested soils which pro-
bably belong to the Brown Podsolic Great Soil Group. Although
these are the most fully developed soils in the Yukon, their
profiles are generally immature,

The Atlin region is located in the zone of discontinuous
permafrost (Péwé, 1967). Although it is generally rare in
the lowlands, permafrost, along with seasonally frozen ground,
probably occurs in some valleys and broad, abandoned cirque
basins into which cold air tends to drain., Such is undoubt-
edly common at higher elevations. Regarding soils affected
by permafrost Leahy (1949) writes:

« o o (they) are imperfectly to poorly
drained and they usually have a thick covering

of peat and muck. Mineral solls with perma-
frost horizons occur to a lesser extent. Such

43
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soils show l1little profile development beyond
the fact that the upper few inches of mineral
material under the thin moss cover is weathered
to a reddish-brown colour.

With respect to recent alluvial soils Leahy writes:

o o« o (they) show little or no profile
development and thelr characteristics depend
chiefly on the nature of their parent material,
The effect of permafrost on these soils is
not well marked.

Rowe (1959), in discussing the Central Yukon Forest
Section, within which much of the Atlin region lies, gives
some information on parent materials and soil formation:

Throughout . . . there is evidence of
recent strong glaclation, and the soils are
predominantly of unmodifled or water-worked
glacilal drift. Soil development is generally
weak, due to the youthfulness of the surface
materials and to the dry climate. Brown
wooded soils are usual but grey wooded and
degraded dark brown profiles also occur. The
rooting depth of trees and other plants is in
some areas affected by layers of volcanic ash
in the soils, and in other places, particu-
larly northward, by permanently frozen ground.

Lietzke (1970) has made a preliminary investigation of
soils in the Atlin valley. Regerding his findings, he states:

A wilde range of well-drained soils, some
exhibiting only subsurface Cca horizons, some
exhibiting only spodic or spodic-like horizons,
and some exhibiting both a spodic horizon and
a Cca horizon occur in the Atlin valley area
of British Columbia.

Besides these well-drained soils, many
areas of more poorly drailned soills occur in a
complex pattern in the valley.

Upland soils, largely in the northern part of the Atlin
region, were studied by Lietzke (1970) and included Spodosols,
Inceptisols, and Entisols (U.S. Dept. of Agriculture, Soil
Swvey Staff, 1967). These had developed in parent materials

r————
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ranging from lacustrine silts and fine sands to loam till,
sandy loam till, sand and gravel outwash, and boulder
flelds. In areas adjacent to the eastern shore of Atlin
Lake a thin capping of loess was frequently observed as a
major component of the parent material.

The lime content of these soils was found to vary con-
siderably, depending on texture of the glacial parent
material and location. Glacial ice which passed over moun-
tainous limestone bedrock in the southern part of the Atlin
region gave rise to drift containing larger proportions of
calcareous material than that which moved across areas where
limestone outcrops were not prevalent or were absent, Ice
streams in both categories have deposited material in the
Atlin region., For this reason the Cca horizon, as exposed
in cuts along the Carcross road, is spotty in occurrence,
Along the Atlin road and the Alaska Highway between Jakes
Corner and Whitehorse the lime content is quite variable,
but all profiles show at least a minor Cca horizon develop-
ment. The Cca horizon usually occurs between 12 and 20
inches in depth and is often the most prominent feature of
& soll profile.

A very noticeable Bir horizon, occurring Just beneath
the surface, was found in most areas. An A2 horizon, on
the other hand, was found in only a few profiles, and then
was thin and poorly developed. Lietzke points out that

this horizon seemed to be e« o« o dependent on an optimum

climate - a micro-climatic variation necessary for maximizing
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the podzolization process in this area."

A spodic horizon, occurring in profiles throughout the
region, was found to be from two to six inches thick, begin;
ning four to eight inches below the surface.

In finer textured parent materials a Gray Wooded sequum,
containing a distinct clay accumulation in a B't horizon,
was found to occur beneath the spodic sequum and above the
Cca horizon, It was found that an A'2 horizon may occur
Just above the B!t horizon. In some profiles the spodic
horizon was observed resting upon the lower B't horizon.

Such besequal profiles were observed at many locations in
the region.

Lietzke also has found soill-vegetation relationships to
be quite pronounced in the Atlin valley. He notes that well-
drained soils having elther a high pH throughout the profile
or a Cca horizon typically support a mixed type of vegetation
where aspen and lodgepole pine are prominent components,
Relative proportions of these two specles are belleved to be,
in part, a function of soil texture, with pine bteing favored
by the coarser, and aspen by the finer materials. Also the
coarser textured soils were commonly found to be less well
developed, presumably because of light vegetation cover and
the arld climate.

Some relatively well-drained soils have developed in
parent materials ranging from loam tills to coarse sands and
gravels, These were found to bear a thick, almost peaty
organic layer and an alpine fir vegetation type (see below).
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It is assumed that such a development of peaty material in
upland areas requires the prolonged absence of fire or other
disturbances.

Many poorly drained sites were found by Lietzke to sup-
port white spruce vegetation. Moderately drained sites
usually support a mixedwood forest vegetation type.

Additional information from Lietzke's unpublished manu-
script (1970) is given below in connection with discussions
of the plant communities. Detailed descriptions of key soil
profiles studied in selected vegetation stands are contained
in Appendix A.
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VEGETATION
VI. INTRODUCTION TO VEGETATION OF THE ATLIN REGION

General

According to Shelford (1963) the Atlin region lies
within the zone of the transcontinental Boreal-Montane
Coniferous Forest Biome., Three large, natural subdivisions
of this blome are recognized. The northwesternmost one is
called "The forest of the valleys and lower mountain slopes
of the northern Rocky Mountains which is transitional be-
tween the boreal forest and the mountaln forests in the
west." This subdivision comprises three types of forest
including, "The white spruce;iodgepole pine forest of northern
British Columbia and southern Yukon." This is the basic type
of forest in the Atlin region. Shelford also refers to the
northwestern portion of the transcontinental boreal forest,
from British Columbia to Alaska, as the "spruce-giant moose-
lodgepole pine-paper birch faciation,"

The Atlin region lies within the Interior Spruce and
Birch Forest Region as defined by Sigafoos (1958). Rowe
(1959) maps it as part of the Central Yukon Section of the
Boreal Forest Regilon.

The boreal forest in northwestern Canada is notably
simpler in species diversity than in other parts of the
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country., The few important trees are lodgepole pine, white
spxruce, black spruce, alpine fir, balsam poplar, aspen,
paper birch, plus one or more species of tree willow., All
except black spruce and paper birch are important members
of the general Atlin valley vegetation. White spruce,
lodgepole pine, alpine fir, and aspen dominate, either
81ingly or in various mixtures, in the associations recog-
ni zed there (see below). Black spruce and paper birch were
not observed in the course of this study, and the writer
Ynows of no report of their occurrence in the valley. Raup
(1945) reports a stand containing black spruce Just east of
Teslin along the Alaska Highway, and this is to date the
nearest known occurrence of this species,
The following shrubs and subshrubs are important com-

POnents of the forest vegetation in northwestern Canada:

Betula glandulosa, Rose acicularis, Shepherdia canadensis,

_I»sd_tg palustre subsp. groenlandicum, Arctostaphylos uva-ursi,
Ae

rubra, Vaccinium vitis-ideea subsp. minus, and Viburnum

edule, along with various species of willow. All of these
oCcur in the Atlin valley.
The nomenclature used in this dissertation follows

Hul tén (1968). Most groupings or lists of plant names are
arxranged in the phylogenetic order used by Hultén. Trees
are referred to by common names, and all other plants by
botanical names. Appendix B lists the tree common names
anq their botanical equivalents. Author abbreviations for

othier botanicel names used in the text are to be found in
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the preliminary catalog of the flora, Appendix F.2

For present purposes, tree species up to about 18
Inches in height in the herb stratum are referred to as
seedlings., Tree species in the shrub stratum, up to about
12 feet in height, are referred to as saplings.

Previous work

After several years of studying the boreal coniferous
forxrest of northwestern Canada, Raup (1941), in an important
Paper, summarized most of the geobotanical work done there
Dy himself and others and attempted to elucidate some of the
na jor problems remaining for future workers. The paper deals
Pa&xrtly with questions regarding the origin and distribution
Of the flora and the development and distribution of plant
COmmunities following Wisconsinan glaciation. In particular,
diL fficulties involved in attempting to describe the present
bOreal vegetation (including arctic and subarctic vegetation)
in terms of ordinary ecological units are pointed out. Des-
PLte the relatively few species involved, ecological rela-
tionships among them are complex. The delimitation of asso-
clations, by which generalizations regarding vegetation
Composition and structure should apply over large areas, is
congidered to be more difficult than in temperate regions
where coomunity relationships are usually more clear-cut.
Raup discusses the problem of applying climax theory to
boreal vegetation. He suggests, as did Griggs (1934), that
arctic plant communities are still adjusting to the
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environment and that the forests have not yet attained an
equilibrium with it., He believes, however, that equilibria
with "conditions in general"” do exist and that edaphic sub-
climaxes can be recognized. The writer has studied and
attempted to classify the Atlin valley vegetation with this
view in mind.

Earlier, Raup (1934) reported on his phytogeographical
studies in the Peace River and upper Liard River regions.
Important accounts of the history of botanical exploration
and of geology, physiograephy, and climate, are given. A
geographical analysis of the vegetation is discussed, and
na jor vegetation types, some designated associations, are
defined. A catalog of the vascular plants is included.

In a later paper, Raup (1945) discusses forest species
and communities along the Alaska Highway in northern British
CoOlumbia and southern Yukon Territory. Here the complexity
of" wvegetational relationships is again pointed out, but a
fair amount of order in classification is achieved through
& consideration of some of the underlying complicating
factors, the major one being fire. It is recognized that
loAgepole pine and aspen, although ubiquitous, are "oppor-
tunists" of only temporary significance. These species are
unable to regenerate in the absence of further burning and
thereby maintain theilr status as major forest types. On this
bas is Raup explains that white spruce, black spruce, alpine

fir, and balsam poplar would, as nearly pure stands devel-

oplng in the absence of such disturbances, form only four
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basic forest vegetation types. The first three of these
species are capable of reproducing generation after genera-
tion on the same site, and each shows a well-defined segre-
gation from the others according to habitat. White spruce
Prefers better drained uplands and alluvial soils of river
Flood plains; black spruce characteristically grows in
maskegs or mossy bogs; alpine fir is found primarily on high
8lopes and in the foothills of mountains; and balsam poplar
Prefers recent flood plains and gravel bars where it forms
& stage in the development of white spruce forest.
Raup, in his 1945 paper, writes,

In view of these facts, and because the

white spruce is widely and rather evenly dis-

tributed throughout the area, the principal

criterion for the definition of natural re-

glons in terms of forest types becomes the

presence or absence of large quantities of

black spruce, alpine fir, or balsam poplar

in the upland timber,

Six forest cover types or associations have been recog-
nized by Raup (1945) along the Alaska Highway. (1) The
wWhite spruce-lodgepole pine-aspen association is the most
&bundant and widespread. (2) The next most important, in
terms of area covered, is the black spruce-white spruce-pine
agsociation, sometimes containing aspen., The others are (3)
the white spruce-balsam poplar (on flood plains), (4) the
white spruce-alpine fir-black spruce-lodgepole pine, (5) the
white spruce-balsam poplar- aspen, and (6) the aspen groves=-
Pxairie openings associations. The only one of these six
which i1s important along the highway through the Atlin
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region i1s the white spruce-lodgepole pine-aspen association.

Another comprehensive botanical study by Raup was pub-
1 ished in 1947, this time dealing with the southwestern
portion of the Northwest Territories. In that paper, a
number of plant communities are defined, primarily in terms
of the habitat type with which they are associated. As an
example of the nomenclature which Raup used and an indication
Of his method, three of the communities are: (1) plants of
d oose slide rock and turf-banked terraces, (2) plants of
Tavines and gorges below timberline, and (3) flood plain
communities. His study also includes comprehensive lists
OFf primary and secondary species in the various community
Types, along with discussions of plant succession and a phyto-
&eographical analysis.

Halliday and Brown (1943) discuss the distribution of
Some important forest trees in Canada. These authors deal,
&s did Raup, with the phytogeography of forest species in
terms of reinvasion of deglaciated terrain outward from
Wisconsinan refugia. The paper also attempts to show the
Percentage relative abundance (not actual abundance) or pop-
Wlation intensity of the major species in the forests through-
Out Canada. Of interest here are the following statistics
for forests in northwestern Canada: spruce (white and black),
31-60 percent (medium intensity); lodgepole pine, 1-20 per-
cent (light); alpine fir, 11-30 percent (medium); and aspen
and balsam poplar, 1-10 percent (light intensity). The

Atlin valley generally parallels the pattern except for
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aspen, which is found to have a higher relative abundance,
as discussed below.

Porsild (1951) considers plant communities along the
Yukon sector of the Canol Road (Fig. 1). His mile-to-mile
transect of the road shows the distribution of five main
Tforest types: (1) white spruce-lodgepole pine-aspen (domi-
nant on well-drailned soil of the valleys and lower slopes),
(2) white spruce-balsam poplar, (3) white spruce forest with
Scattered paper birch and occasional black spruce, (4) black
sSpruce forest mixed with some paper birch (a climax type on
Poorly drained glacial boulder clay where permafrost 1is
close to the surface and where the forest floor remains wet
and swampy throughout the summer), and (5) alpine fir forest
(at timberline, on moist north and east slopes).

Most of the non-forest vegetation types are described
by Porsild (1951) more on the basis of habitat or physi-
ognomy than of species composition. These include (1) copses
(including several low shrub formations); (2) meadows and
Exassland; (3) alpine plant communities; (4) vegetation of
lakes, ponds, lake shores, and sloughs; (5) vegetation of
bogs and mires; (6) vegetation of burnt-over land (with a
consideration of succession following fire); and (7) vegeta-
tlion of disturbed sites, including apophytes and anthropo-
chorous plants. Porsild delineates seven phytogeographical
Provinces for the Yukon, discusses the age and origin of the
flora of southeastern Yukon, and provides an annotated 1list

of 894 gpecies of vascular plants, covering the entire
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territory to the extent of floristic knowledge at the time.
Porsild's study is the most comprehensive concerning flor-
i1stics, vegetation, and phytogeography in the immediate
vicinity of the Atlin valley.

Moss (1953a, b) discusses forest commu<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>