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A strac

This guide pro ides a ke to the differentiation of
eight sil icultural ecosystems here called operational
groups, contained within forest com Ie e in the
southern Yukon. The operational groups are intended
to aid the forester in designing sil icultural mea ures
within the scope of a forest management plan and are
suitable for use in combination with or as the basis of
forest inventories.

The key to operational groups is based on 21
forest types, including wetland shrub types, identified
by cluster analyses of vegetation data and by a mathe­
matical method called ordination. To facilitate practical
applications of the key, merchantability of the forest
trees, incidence of permafrost and site index ere
introduced into the scheme in addition to lists of char­
acteristic plant species. To determine the operational
group, a guide user must assign the forest stand in
ques ion to a tree species (spruce or tamarack,
lodgepole pine, poplar or aspen) based on cover. Char­
acteristic plant species com binations are also listed.
The user then decides whether or not the trees are or
will become merchantable in size, a minimum height
of 5 m at the base age of 50 years) and whether or not
there is permafrost in the soil. In stands com posed
mainly of spruce, further divisions assign the stands ac­
cording to the site index. The key is followed by inter­
pretations to operational groups. They contain sugges­
tions of a silvicultural nature.

To aid in determining the operational group, one
or several examples of forest types per operational
group are presented. These examples contain stand
cross sections, soil horizon views, and information on
forest and plant covers, permafrost, soil types, soil tex­
ture, soil pH, and moisture regime. The site index
curves for white spruce ~nd 10dgepDle pine indicate the
growth potential of trees on sites of different quality.

In the Appendices are tables for field determina­
tion of moisture regimes of mineral soils with and with­
out permafrost, as well as diagrams of forest types in
relation to selected environmental variables, and illus­
trations of plants used in the key.

7

esume

Ce guide fournit une methode permettant de dif­
ferencier uit eco stemes s 1 icole appeles ici
groupes operationnels dans les zones forestiere du
sud su ukon. La repartition en groupes operationnels

ise a aider les fore tiers a etablir les mesure recla­
mees par leur plan de gestion forestiere' les groupes
peuvent entrer en combinaison avec les in entaires
forestiers ou leur ser ir de support.

Les groupes operationnels sont formes apartir de
21 types de egetation forestiere, y com pris les arbustes
des marecages; ces t pes resultent d' anal ses d'ensem­
ble portant sur les donnees fournies par la egetation
ou d'une methode mathematique appelee ordination.
Pour faciliter 1'application pratique de la methode pro­
posee dans Ie guide, on a incorpore au schema general,
en plus des listes d especes egetales caracteristiques,
la commercialisation des arbres la presence e entuelle
du pergelisol et 1'indice de station. Pour former un
groupe operationnel, 1'utilisateur du guide doit
d abord determiner quelle espece d arbre entre dans Ie
peuplement concerne (epinette meleze, pin
lodgepole, peuplier ou trem ble). Le guide donne aussi
les combinaisons caracteristiques des especes de
plantes. L 'utilisateur est appele a etablir si les arbres
ont ou auront une taille suffisante pour pouvoir etre
commercialises (hauteur minimum de 5 m a50 ans) et
si Ie pergelisol affecte tel au tel endroit. Dans les
peuplements composes surtout d'epinette on subdivise
a nouveau selon l'indice de station. L'expose de la me­
thode est suivi de developpements ayant trait aux
groupes operationnels et contenant des suggestions en
matiere de sylviculture.

Pour faciliter Ie travail, Ie guide donne un ou plu­
sieurs exemples de types de peuplement par groupe
operationnel. Ces exemples sont illustres de peuple­
ments vus en coupe, de coupes geologiques et de ren­
seignements sur la couverture des arbres, des plantes,
Ie pergelisol, les types de sol, la texture et Ie pH des
sols, Ie regime hygrometrique. L'indice de station de
1'epinette blanche et du pin lodgepole renseigne sur Ie
potentiel de croissance des arbres sur des sols de diffe­
rente qualite.

Les appendices contiennent des tableaux permet­
tant de determiner sur place Ie regime hygrometrique
des sols, avec ou sans pergelisol des diagrammes de
types de foret etablis en fonction de certaines ariables
environnementales et des illustrations de plantes ayant
servi dans l'expose de la methode.
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Introduction

This guide relie on data from 323 plot randonll
located in a stratified de ign along the laska High a
bet een atson Lake Yukon Territor and the

laska border (Figure 1) a di ance of clo e to
900,km. These plot ere originall establi hed in
1978. Initial reports were presented b Orl6ci and
Stanek 1979) Stanek (1980), and Lau i and ImlS
(1985 . Subsequently, data on soil and tree gro th
were collected and incorporated. In this guide only
those egetation t pes containing tree specie are
included. The guide co ers an area in which the region­
al ecology (Eyre 1963' Riley and Young 1966' Ro e
1972' Fremlin 1973' Oswald and Senyk 1977) has been
relati ely well known for some time, but forest ecosys­
tems and operational groupings have scarcel been in­
vestigated (Oswald and Brown 1986' Davies et a1.
1983) .

plan tand treatment and [fer the practItIoner a
imple ke to identif the operational group.

The interpretation of the operational groups are
intended to aid il icultural deci ion-making in the
field. ith a fe exceptions (communitie ith alpine
fir, Abies lasiocarpa not occurring along the ur e 'ed
route) the guide has ide application.

The indi idual operatio al groups are the result of
groupings of rele ant egetation t pes subsequentl
called fore t t pes according to imilar ecosystematic
characteristics uch as plant species, tree growth poten­
tial and soil conditions. One or several forest t pe de­
scriptions for each operational group are gi en as
examples.

This guide is intended to provide a logical scheme
for classifying forest stands in the southern Yukon into
operational groups. For practical purposes, the opera­
tional groups are the forest stands that the operational
forester deals with during the planning har esting and
regeneration, release and stand-tending stages of
forest management (Jones et a1. 1983). The guide con­
tains much of the information needed to efficiently

The site index curves are for estimating the tree
growth potential hich is important in assessing the
quality of a site. The height-age relationship is also
needed to characterize the operational groups. For
those who prefer to rely primarily on vegetation for
classification purposes, the plants lis ed in the key to
operational groups as well as in the forest type exam­
ples are dominant, characteristic indicators, and are
suitable for deriving the operational groups.

YUKON TERRITORY

o 40 km
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Figure 1. Map of southern Yukon Territory showing the Alaska Highway in relation
to other major roads, towns and boundaries (dotted lines) of Oswald and
Senyk's (1977) ecoregions traversed by the survey: 2 (Liard River) 4
(Pelly Mountains) 5 (Lake Laberge), 8 (Ruby Range) 9 (Wellesley
Lake).



To implif the guide onl the re ult of he tatis­
tical e al ation of egetation and en ironnlental fac­
tor u ing clu ter an 1 i or or ina ion r in Iud d.
The catte iagram of fore t t pe and en ironmental

9

fac ors Figure B1 to B5 allo con parison bet een
the fore t t pe and upport result pre ented in the

e .

Key to operational groups

The anal ses of relationships of forest t pes
re ealed that en ironmental gradient trongl in­
fluence tree growth. These en ironmental gradients
are predictable based on the forest t pe and the t pes
may ser e a an operational basis of forest utilization.
Howe er the forest landscape i commonly complex
and se eral egetation types rna occur in a relati el
small area. For that rea on the fore t t pes ere
classed into operational groups Figure 2 which can
be identified ith the ke (Figure 3 . The interpreta­
tions of to the operational groups are intended as an
operational aid.

To use the key, identify the main forest tree spe­
cies (spruce or tamarack lodgepole pine, poplar or
aspen) and, for confirmation one or more of the un­
derstory plant species listed (Figure 3). ext estimate
the merchantabilit of the trees. In the Yukon,

merchantable trees are those rees ha ing a top diame­
ter inside bark of 10 cm a diamete at brea t height
inside bark of 18 cm and a stump height abo e root
flare of 30 cm personal communication . Denmark
Regional anager Forest Re ource Department of
Indian ffairs and orther De elopment, White­
hor e). onmerchantable i used in the ense of un­
producti e Bonno 1982) incapable of producing a
merchantable stand within a reasonable length of time'
specifically a stand is onmerchantable if it has a site
index of less than 5 m at the base age of 50 years. In
the third step identif sites with permafrost less than 1
m deep. In mos cases the ice ill be located the inter­
face of organic and mineral soil. Brown and Kupsch
(1974) defined permafrost and seasonal frost. To facili­
tate differentiation between the two in the field,
Stanek (1980) defined permafrost as a ground that re­
mained frozen into late September in a layer which

OG2 OG1
30

E 20

~

t-
J:
CJ
W

0J:

E
0

~

::I:
t- 50a..
w
Q

-J

0
(j)

100

Figure 2. Schematic landscape cross section showing the approximate position of
eight operational groups (OGs). Tree heights in metres are at 100 years of
age (SIll 00); soil depth is in centimeters. The soil profile is a composite of
the most common soils in the surveyed area. The soil moisture decreases
from left to right. Gleying occurs to the left of the dotted line. (See Glossary
for definitions of terms and abbreviations).
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START
HERE,

YES

YES

NO

POPLAR or ASPEN PREDOMI AN
Festuca altaica
Arctostaphylos uva-ursi
Epilobium angustifolium
Shepherdia canadensis

o

YES

YES

OG 7 LODGEPOLE PINE
Types 13, 19,22,23

NO

LODGEPO E PI E PREDOMINANT
Cladonia spp. and Cladina spp.
Linnea borealis
Peltigera apthosa
Rosa acicularis
Drepanocladus uncina tus

f-- 0

YES

SI/50 >5 m
SII100 >10 m

NO

I
YES

SPRUCE or TAMARACK PREDOMINANT
Aulacomnium palustre
Potentilla fruticosa
Carex aquatilis
Empetrum nigrum
Arctostaphylos rubra
Salix sp.
Hylocomium splendens
Equisetum scirpoides
Ledum groenlandicum

Figure 3. Flow diagram - key identifying operational groups (OGs of forests along
the Alaska High ay Yukon Territory. Type numbers gi en in operational
groups are identical to those in the Descriptions and Examples of Opera­
tional Groups." The species are mem bers of a group described on the basis
of characteristic com bination of frequent species and are listed in descend­
ing order of frequency values.

could not be penetrated by a simple soil auger to a
depth of 10 crn. By September, in contrast to perma­
frost the seasonal frost will have thawed.

Assignment of forest types to operational groups

by site index is used only in spruce stands owing to the
range of sites with that species. Pure lodgepole pine
and poplar or aspen stands appeared less variable in
height growth. Based on our survey trees of better
growth appeared to occur mainly in mixed stands.
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Desc · sa ex so era al gro ps

If management for poplar is being considered as
an alternati e to hite spruce uitable fast-growing
clones could be introduced.

If it beconles necessary poplars or poplar suckers
rna ha e to be remo ed by sanitation cutting or herbi­
cide applications (injec ing or painting stumps immedi­
atel after logging ith Roundup' or 2,4-D Amine,
for example).

gain t clim ical ad er itie au ed bind and tem-
perature e treme. nder tho e ondition the
man ger ha the hoi e of e eral har e ting metho

ele ti trip- pat h- clear-c ting. The ite is
a able of producing a or peeler log. The projected

management goal for a tand of hite pruce is:

300-40

erehantable
olunle

(m 3/ha)

5035

e.

ree d h
em)

22

e.
Tree Ht.

m)

100

Rotation
ge

The specie composItIon nla ar according to circum­
stan es uch as iming of planting competition and

hether ands are left to regenerate nat raIl . Bal am
poplar especially could make up a high proportion of
the stands. Because of the high danger of blowdown
all har esting operations e en clear-cutting, should be
laid out so as to a oid wind damage along the edges of
and in the remaining stands.

Reforestation with t rdy white pruce seedling
preferably of local pro enance should follow immedi­
ately after har esting. If nursery stock is not a ailable
or if successful seeding is cheaper than planting natural
reseeding may become the choice. In that case har­
vesting in strips up to about fi e tree lengths ide) or
in patches ( here necessar lea ing up to twenty seed
trees per ha may become necessar . Site preparation
by scarification rna be required in case the logging op­
eration did not create a suitable seed bed. On some
sites, burning off the organic layers (duff) rna
become the only nlethod effec ive in providing site
preparation for reseeding or planting and ensuring site
qualit .

Operational Group 1:
White spruce - balsam poplar - fresh to moist
- ver good site qualit - 81/100 over 22 m

The descriptions of the forest types are presented
by memberships to operational groups rather than in
the numerical order. The ecoregions (Figure 1) from

hich each forest type originate are also indicated. It
has been shown that a forest type may occur in se eral
ecoregions. Therefore stratification by ecoregion was
not deemed practical.

D scription of a h operation 1 group are fol­
Io ed b one or e eral e ample of pertinent fore t
t pe . The indicated tree height ar at the age of 100

ears. The operational gro p ar arranged b ke pe­
cies, i.e. Picea Pinu and Populu and ithin ea h pe­
cies the are arranged b de reasing ite inde . T pe
nu bers and most of the b tanical names coincide
with those in Orl6ci and Stanek (1979).

The soil types 0110 the cia sification define b
the Canada Soil Sur e Committee 1978). The spread
of horizons in the oil profile indicate the ranges of
horizon thickne found in the oil of the sur e ed
plots. The soil texture and oil moi ture regime for
soils ithout permafrost ere a ses ed according to
Table in ppendi of Bate et a1. 1982) and oil
with permafrost or prolonged easonal frost ere a ­
sessed according to Table L 2 in ppendix of Bates
et al. 1982. Abbre iations used in the description are
explained in the Glo sar .

Throughout the inspected areas most of the
coarse silty to coarse loam~ oil contained 2 to 10%

cIa 2 to 40% silt 20 to 70% sand, and 2 to 20% gra el
cobbles and boulder . Chemical anal ses were conduct­
ed on the upper 50 em of the oil' the contents of ex­
cha geable nitrogen phosphorou and potassium ere
10 exchangeable calcium was medium to high and
exchangeable magnesium as low to moderate' the
pH in H20 ranged from slightly acidic to slightly
alkaline.

In this group are found the most producti e
stands co ered b this guide. The tand occur on
nutritionall fa orable sites ith seepage on 10 er
slopes or ith access to ground ater on bottom of
valleys and apparen ly stabilized floodplains or banks
of rivers. These sites al 0 appear to be sheltered

In many instance sands in thi operati al group
lack natural regeneration of white pruce owing per­
haps 0 an nsuitable eedbed the organic layer rna
be too thick) or the dense canopies of the main stand.
Therefore artificial regeneration is important as is the
selection of the most genetically suitable provenance.



The e sites frequentl pro ide ildlife helter and
management rna con ider har e ting in pat he or
tr'p to reate opening in upport of ildlife.

Example: Ecoregion 9, egetation T pe 2: Picea-
Viburnum-Drepanocladus

Forest co er: i ed stands of ar ing proportion of
hite spruce and balsam poplar black pruce and

occa ionall paper irch

SI/100: hite spruce: 27 m' Poplar: 29 nl

Shrubs: Alnus incana
Salixsp.
Viburnum edule
Alnus crispa
Arctostaph los rubra (dwarf shrub)
Vaccinium itis-idaea (dwarf shrub)

Ground co er: Mertensia paniculta (herb)
Drepanocladus uncinatus (moss)
Hylocomium splendens (nloss)
Equisetum arvense (horsetail)

Permafrost: one

Soil type: Regosols and Eutric Brunisols occasionally
gleyed; LFH horizon 2-9 cm

Soil texture: Coarse and fine silty

Soil pH: In H20 7.0-7.5

Moisture regime: Fresh to moist

Vegetation type 2

m

27

20

10

o

12

Operational Group 2:
Spruce ith admi tures of lodgepole pine and
aspen - fresh site - good ite qualit - SI/I00
for white spruce is from 18 to 22 m

The mainl fre h ite orne hat Ie f orable
nutritionall than thos in operational group 1 upport
good-gro ing hite pruce a pen lodgepole pine
and in more moi t phase bla pruce. Porou oil
pro ide for rapid drainage. The sea onal fro t hich
frequently persi ts during the gro ing season re trict

ater mo ement and eeps moisture in the oil. The
stand history greatl infl ences the stand composition
which ranges from a pen-pine-spruce to white and
black spruce ith diminishing aspen and pine compo­
nent to almost pure black spruce where buildup of
organic la ers pre ents regeneration of white spruce.
The choice of se eral har esting methods is a ailable
(see operational group 1) but clear-cutting is almost ex­
clusi 'el used. Planting ith igorous white spruce
seedlings should take place immediately after logging.
Aspen sucker could interfere with the establishment
of conifers. Repeated release of the conifers rna
become necessary at intervals of 10 to 15 years.

Considering the growth pattern of the stands the
optimum projected rotation age would be 70 to 80
years. This strategy would pro ide for the maximum
mean annual increment and produce a tree height of
about 15 to 18 m and a dbh of 16 to 18 cm. If that is too
small, longer rotation must be chosen. Lea ing a few
seed trees, and scarifying (mechanized logging may
create sufficient seed beds), may help to establish

em

20

LFH
0

Ah

8m

0 0

50

Eutrie a
o 8runisol Ck

(>

\.~
~I

100

Figure 4. Vegetation type 2: average stand cross section at 100 years of
age and soil profile.
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Figure 5. egetation t pe 21: a erage tand cross section at 100 ears of
age and soil profile.

lodgepole pine especiall where dr sunlmer winds
ill lead to seed release.

Example: Ecoregion 2, Vegetation Type 21: Picea­
Hylocomium-Peltigera

Forest co er: White spruce stands with admixtures of
lodgepole pine, aspen, and black spruce. Regener­
ation of white spruce is present among the some­
times dense undergrowth of alder.

SI/I00: white spruce: 19 to 20 m

Shrubs: Ledum groenlandicum
Vaccinium vitis-idaea (dwarf shrub)
Linnaea borealis (dwarf shru b)
Alnus crispa

Ground 'cover: Hylocomium splendens (moss)
Thuidium abietinum (moss)
Cornus canadensis (herb)
Pleurozium schreberi (moss)
Peltigera aphthosa (lichen)

Permafrost: one

Soil type: Mainly Eutric and occasionally Dystric Bru­
nisols frequently gleyed. LFH horizon rna be up
to 17 cm deep.

Soil texture: Loamy skeletal on gravel

Soil pH: In H 20 5.0 to 7.0

Moisture regime: Fresh

Operational Group 3:
White spruce (often mixed with other species) ­
fresh to moist site - medium to good site Quality
- 81/100 11 to 18 m

In general, this operational group occupies allu ial
sites. Conlbined with the absence of permafrost in the
upper 1 m of soil the moisture relationships of these
sites pro ide relati ely good conditions for tree
growth. If undisturbed these stands are well stocked
and sometimes contain a hardwood component, but
natural white spruce regeneration is often absent.
Depending on site the rotation age would range from
about 80 to 120 years.

The stands lend themselves to selective- strip-,
or seed-tree logging. The method most likely chosen
will be clear-cutting' it is simple and efficient, although
not always environmentally sound on sites prone to
instability. If cost-effective clear-cutting at 80 to 120
years rotation followed by reforestation with vigorous
white spruce (2/1 or 2/2-stock or plugs) at about 2000
seedlings per ha should be undertaken.

In most cases, poplars or aspens could attain mer­
chantabilit but are not utilized. Therefore, emphasis
should be placed on white spruce. Young stands would
benefit from filling-in with suitable white spruce stock.
When the stands contain natural regeneration of white
spruce, one could assume that sowing would ha e
some success. On morainic sites there may be a poten­
tial for new species such as the birdseye birch ( ar' ety
of Betula verrucosa) which in Finland is grown for its
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Figure 6. egetation type 8: a erage stand cross section at 100 ears of
age and soil profile.

valuable wood. Shrubs: Salix sp.
Linnea borealis (dwarf shrub)

In mixed stands of spruce and lodgepole pine
reforestation with vigorous 2/0 white spruce or 1/0
lodgepole pine should follow immediately after log­
ging. onregenerating burns should be reforested
before competition sets in. Regenerating but under­
stocked burned areas require filling-in preferably with
2/1 white spruce. The seed should be of suitable pro e­
nance. If these stands are fertilized a slo -releasing

P fertilizer such as urea formaldehyde or ground
rock phosphate should be used.

Ground cover: Carex concinna (sedge)
H locomium splendens (moss)
Drepanocladus uncinatus (moss)
Epilobium angustifolium (herb)
Peltigera canina (lichen)
Lupinus arcticus herb)

Permafrost: one

Do not clear-cut potentially unstable slopes the
stability of a slope will depend on how much mechani­
cal protection the forest pro ides to a specific site).
Controlled burning could be considered as a means of
removing the undesirable surficial organic layer
(duff). Under certain circumstances, the duff layer pre­
vents natural regeneration, makes tree planting diffi­
cult, and, if not checked at the time of stand establish­
ment' could lead to worseni g of growing conditions
as sites become wetter and colder.

Soil type: Regosols and Brunisols with frost gleying.
During droughty periods, a superficial carbonate
crust may occur. In those locations, a fine and
medium angular and subangular blocky structured
B horizon may ha e developed. LFH horizon up
to 10 em.

Soil texture: ainly sandy skeletal with gravel; occa-
sionally sandy loam

Soil pH: In H20 5.5 to 8.0

Moisture regime: Very fresh to moist

Example: Ecoregion 8, Vegetation Type 8: Picea­
Carex

Forest cover: White spruce stands among the most
common forest types in areas undisturbed by fire,
occasional poplars balsam or aspen) often poorly
growing, being replaced by hite spruce.

Example: Ecoregion 5, Vegetation Type 16: Picea­
Hylocomium-Peltigera

Forest cover: White spruce stands with admixtures of
lodgepole pine and aspen, occasional regeneration
of hite spruce.

SIll 00: white spruce: 17 SI/100: white spruce: 16 m
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Figure 8. egetation type 17: a erage stand cross ection at 100 ears of
age and soil profile.

Shr bs: Salix sp. (se eral species)
Ledum groenlandicum
Arctostaphylos uva-ursi d arf shrub
Vaccinium vitis-idaea dwarf shrub
Linnaea borealis (dwarf shrub

Regosols gleying frequent. LFH horizon rarel
more than 15 em.

Soil texture: Coarse loamy on gra el

Soil pH: In H 20 6.0 to 7.0

Ground cover: H locomium splenden
Peltigera aphthosa lichen)
Pleurozium schreberi (m oss
Thuidium abietinum moss

moss Moisture regime: oist

Example: Ecoregion 4,
Cornus-Hylocomium

egetation Type 17: Picea-

Permafrost: one

Soil type: Generally Eutric Brunisols occasionall
Fore t co er: arying proportion of

lodgepole pine
i e spruce and



SI/100: Lodgepole pine: 16.5m· hi e puce: 17.5m

Shr b : Sali p.
Salix glauca

accinium iti -idaea (d arf hru b
Empetrum nigrum d arf hrub
Linnaea borealis (d arf shrub)

Ground co er: H locomium splendens (mo s
Pleurozium schreberi (moss)
Festuca altaica (gras )
Cornus canadensis (herb)
Lupinus arcticus (herb)
Peltigera aphthosa (lichen)

Permafrost: one

Soil type: Mainly Dystric Brunisols' when drainage is
impeded gleying (frost gleying) occurs. LFH hori­
zon up to 10 em.

Soil texture: Coarse loamy

Soil pH: In H 20 4.0 to 6.0

oisture regime: Ranges from moist to wet

Operational Group 4:
White and/or black spruce marginally
merchantable- permafrost or wet site - poor to
medium site quality - 81/100 for white spruce
is from 10 to 16 m

The moist to moderately wet sites support rather
open and poorly stocked, frequently overmature
stands of mainly white spruce. Stands affected by
beaver damming, flooding or impeded drainage of
creek bottoms belong in this operational group. Natural
regeneration is lacking; poor decomposition and ac­
cumulation of organic matter prevail; and the sites
tend to become wetter with increasing stand age. In a
few instances tamarack fens are found. Occasionally
there is a dense shrub growth present (mainly willow).
The trees appear to suffer from a high water table, and
the larger trees show damage by wind owing to shallow
root systems. In most instances these sites are a pre­
ferred wildlife habitat and as such, merit protection.

The ground frost lasts long into the summer or
even autumn. Ideally, the area should be drained,
scarified or control burned and reforested with about
1000 healthy white spruce seedlings per hectare.
Where economically feasible fertilization (mainly P
and ) will enhance conditions for tree growth. Expo­
sure of permafrost on slopes could lead to thaw flow or
slump and slides. Keeping stands open and under-

16

gro th from becoming d n e 0 ld benefit tree
gro th b increa ing the ground tenl perature.

Example: Ecoregion 9, egetation T pe 1: Picea­
Ledum-Hylocomium

Fore t co er: Black pruce ith sporadic hite pruce'
ometime ba ed 0 t ig harac eri ic the 0

pecie are hard to di tingui h.

SI/I00: hite spruce: 10 m

Shrubs: Ledum groenlandicum
Vaccinium itis- idaea (d arf hru b )
Empetrum nigrum (dwarf shrub)
Vaccinium uliginosum
Salixsp.

Ground co er: H locomium splendens (mos )
Calamagrostis purpurascens (gra s)
Thuidium abietinum (moss)
Equisetum scirpoides (horsetail)

Permafrost: Frequent, generally at depth of 60 to
100 em

Soil type: Gleysolic Cryosol or Brunisolic Cryosol.
LFH horizon to 25 em

Soil texture: Coarse silty (sandy loam to ery fine
sand), usually mixed with boulders and gra el

Soil pH: In H20 4.5 to 6.5

Moisture regime: Very moist to wet

Example: Ecoregion 8, Vegetation Type 7: Picea­
Arctostaphylos-Thuidium

Forest cover: White spruce stands occasionally with a
minor black spruce component- frequently groups
of overmature trees among small openings with
mainly white spruce regeneration.

SI/100: white spruce 10 m

Shrubs: Salixsp.
Vaccinium vitis-idaea (dwarf shrub)
Arctostaphylos rubra (dwarf shrub)
Ledum groenlandicum
Empetrum nigrum (dwarf shrub)

Ground cover: Thuidium abietinum (moss)
Hylocomium splendens (moss)
Carex concinna (sedge)
Equisetum scirpoides (horsetail)

Permafrost: Frequent, generally at 1-m depth
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Figure 9. egetation type 1: a erage stand cross ection at 100 years of
age and soil profile.
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Figure 10. Vegetation type 7: a erage stand cross section at 100 years of
age and soil profile.



Soil t pe: Though in a permafrost area soils rarel
qualif a Cr oso S· man are Cumulic Rego 01
or Bruni ols gle ing (fro t gle ing i common.
LFH horizon rarel more than 20 em.

18

Soil t pe: Conlmonl
LFH or °horizo

Soil te ture: Fine loam

Gle olic S atic Cr a 01
u uall up to 40 m

ith

Soil te ture: ainl fine silt on gra el

Soil pH: In H 20 5.5 to 7.5

Moisture regime: er moist

Example: Ecoregion 5, egetation T pe 15: Picea­
Arctostaphylos-Aulacomnium

Forest co er: White and black spruce stands on
topogenic organic accumulations permafrost and
soils prone to frost gleying

SI/I00: white spruce: 9 to 11 m

Shrubs: Arctostaphylos rubra dwarf
Salix myrtillifolia
Salixsp.
Ledum groenlandicum

Ground cover: Aulacomnium palustre moss
Peltigera aphthosa lichen
Equisetum scirpoides horsetail
Carex concinna sedge

Permafrost: Frequent, at depth from 65 to 100 em

Vegetation type 15

Soil pH: In H20 .5 to 7.0

oi t re regime: oist to wet

Example: Ecoregion 4, egetation T pe 18: Picea­
Salix-Aulacomnium

Fore t co er: hite spruce ith admi ture of black
spruce and undergro th of willow birch and
rarel alder

SI/I00: white spruce: 16 ill

Shrubs: Salix sp.
Salix myrtillifolia
Vaccinium vitis-idaea (dwarf shrub)
Rosa acicularis
Linnaea borealis (dwarf shrub)

Ground cover: Hylocomium splendens (moss)
Aulacomnium palustre (moss)
Drepanocladus uncinatus (moss)
Pleurozium schreberi (moss)
Peltigera aphthosa (Ii chen)
Equisetum scirpoides (horsetail)
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Figure 11. Vegetation type 15: average stand cross section at 100 years of
age and soil profile.
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Figure 12. egetation type 18: average s and cross section at 100 years of
age and soil profile.

Permafrost: Infrequent at a depth of 61 to 100 cm,
ground frost long lasting

Soil type: Rego Gleysol or Gleysolic Static Cryosol. 0
horizons up to 50 cm.

Soil texture: Fine loamy to fine silty

Soil pH: In H 20 5.9 to 7.1

Moisture regime: Moist to wet

Example: Ecoregion 4, Vegetation Type 20: Picea­
Salix-Carex-Aulacomnium

Forest cover: Relatively open white and black spruce
forest/shrub conlmunity in marshy sites often
along streanlS

SI/I00: white spruce: 9 to 14 m

Shru bs: Salix myrtillifolia
Salixsp.
Ledum groenlandicum
Potentillafruticosa
Betula glandulosa
Arctostaphylos rubra (dwarf shrub)

Ground cover: Aulacomnium palustre (moss)
Sphagnum magellanicum (nl0ss)
Thuidium abietinum (moss)
Carex aquatilis (sedge)

Permafrost: Below 1 m

Soil type: Gleysols or Humic Gleysols. LFH or ahori­
zon up to 25 cnl

Soil texture: Coarse silty and fine loamy, often with
substantial amounts of gravel and clay

Soil pH: In H 20 5.6 to 7.5

Moisture regime: oderately moist to moist

ExampIe: Ecoregion 2, Vegetation Type 24: Picea­
Salix-Rubus-Aulacomnium

Forest cover: Mainly open white spruce or tamarack
stands on wet sites. Trees are barely merchantable
but growth improves with drainage.

SI/I00: white spruce: 9 to 16.5 m

Shrubs: Arctostaphylos rubra (dwarf shrub)
Salixsp.
Betula glandulosa
Linnaea borealis (dwarf shrub)
Ledum groenlandicum

Ground cover: Aulacomnium palustre (moss)
Carex aquatilis (sedge)
Rubus arcticus (herb)
Calamagrostis purpurascens (grass)
Hylocomium splendens (moss)
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Figure 13. egetation t pe 20: a erage tand cross section at 100 year of
age and soil profile.
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Figure 14. egetation type 24: average stand cross section at 100 years of
age and soil profile.

Permafrost: Rare ground frost long las ing

Soil type: Gleyed Cumulic Regosol. Cryosol rare.
Cumulo Fibrisols occur. ahorizon up to 60 em.

Soil texture: ainly gravel and sandy skeletal

Soil pH: In H20 5.8 to 7.5

Moisture regime: Very moist to wet (usually mo ing
water)

Operational Group 5:
Black spruce and/or white spruce - nonmer­
chantable- permafrost site, usually wet - poor
site quality

Permafrost and impeded drainage are the overrid­
ing factors that affect forest growth in this group. Dis­
continuous permafrost may allow drainage to improve
tree growth but at this time ameliorative measures are
unlikely to bring economic returns. After disturbance
such as construction, fire or thaw, willows dominate,
with spruces gradually taking part in the plant com-



m unit fter orne decade hen he ground be-
orne insulated b undecompo ed organic matter the

effe of permafro t in rea e th ti e la er de-
crea e in thickne and drainage become re tricted.

Thi operational group include peatland - pe­
ificall treed bog - hich in the ur e ed area are

of negrgible e tent nd limited to aterlogged depre -
ion u uall i hout permafro 1.

Example: Ecoregion 9, egetation T pe 3: Salix-
Carex

Forest co er: S unted open gro ing willo -spruce
wetland shrub t pe usually on disturbed sites
(slide solifluction construction). May de elop
into a paIsa.

SI/IOO: white spruce: 3 m

Shrubs: Salixsp.
Potentillafruticosa

Ground cover: Equisetum palustre (horsetail)
Calamagrostis purpurascens (grass)
Eriophorum vaginatum (cotton grass)
Carex aquatilis (sedge)

Permafrost: Frequent at depth of < 60 cm

Soil type: Gleysolic Static and Turbic Cryosols or
Organic Cryosols' 0 horizon 25 to 70 cm.

Soil texture: aries usually fi bric organic on top of
fine loamy

Soil pH: In H20 6.5 to 7.6

egetation type 3

m

21

oi ure regime: oderatel et to er et

Example: Ecoregion 9, egetation T pe 4: Picea-
Ledum-Aulacomnium

Fore t co er: nmerchantable tunted open going
black and hite pruces taiga in appearance imi­
lar to a reed bog

SI/IOO: hite pruce: 6 m

Shrubs: Ledum palustre
Salixsp.
Vaccinium uliginosum
Vaccinium itis-idaea (dwarf shrub)
Arctostaphylos rubra (dwarf shru b)

Ground co er: Aulacomnium palustre (moss)
Eriophorum agina/um (cotton grass)
Sphagnum sp. (se eral species) (moss)
Hylocomium splendens (moss)
Equisetum scirpoides (horsetail)

Permafrost: In all soils at a depth of 30 to 60 cm

Soil type: Gleysolic, Turbic or Static Cryosols, always
wet· organic soil usually less than 45 cm.

Soil texture: LFH or °fibric and mesic on fine loamy

Soil pH: In H20 4.5 to 6.8

Moisture regime: oderately wet to ery wet
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Figure 15. egetation type 3: a erage stand cross section at 100 years of
age and soil profile.
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Figure 16. egetation t pe 4: a erage stand cross sec ion a 100 years of
age and soil profile.

Example: Ecoregion 8, egetation Type 5: Picea-
Rhododendron-Aulacomnium

Forest co er: Treed bog-like taiga of white and black
spruces

SI/IOO: white spruce: 9 m

Shrubs: Vaccinium uliginosum
Arctostaphylos rubra (dwarf shrub)
Rhododendron lapponicum (dwarf shrub)
Salasp.
Ledum palustre
Vaccinium vitis-idaea (dwarf shrub)
Potentilla fruticosa

Ground cover: Aulacomnium palustre (moss)
Eriophorum vaginatum (cotton grass)
Equisetum scirpoides (horsetail)
Hylocomium splendens (moss)

Permafrost: At a depth of 60 cm

Soil type: Static and Turbic Cryosols and Organic
Cryosols frequently gleyed' the mainly fibric and
mesic 0 horizon less than 60 cm.

Soil texture: Fine silty, often with gravel and stones

Soil pH: In H 20 5.8 to 7.8

Moisture regime: Moderately wet to wet

Example: Ecoregion 8, Vegetation Type 6: Salix­
Picea

Forest co er: Wetland shrub t pe with generall
widely spaced white spruce pushing through
willow thickets. Willow (Salix glauca) may attain
7 m and a dbh of 5 cm on disturbed sites flood­
plains fire and grazing sites). Occurs also just
below the submontane zone and on calcareous
material.

SI/100: white spruce: 9m

Shrubs: Salixsp.
Arctostaph los rubra (dwarf shrub)

Ground co er: Aulacomnium palustre (moss)
Carex aquatilis (sedge)

Permafrost: Occasionally found at a depth of 35 to
95 cm

Soil type: ainl Gleyed Cumulic Regosols and Gley-
sols LFH horizon 4 to 20 cm

Soil texture: Mainl sand and coarse loamy some
gra el and stones

Soil pH: sually higher than 7.0 in H 20

Moisture regime: oist to moderately wet
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Operational Group 6:
Poplar or aspen stand on fresh sites - good site
qualit - 81/100 for aspen is from 18 to 21 m

Thi operatio al group contain multila ered
open-canopied forests ith a dominant deciduous
component. Balsam poplar i mo t frequent on old
floodplains, but aspen preferentiall occupies lopes
with souther! exposure.

In this operational group har e ing depends on
the size of trees and the market situation. Si es wi h a
potential for good producti ity should be utilized for
veneer log production. In most cases, underplan ing of
open stands and filling-in with whi e spruce - or as a
second choice trials of suitable poplar clones ­
should be considered.

Example: Ecoregion 8, egetation T pe 9: Picea­
Arctostaphylos-Festuca, Populus balsamifera
variant

Forest cover: Open canopied, multilayered balsam
poplar stands with admixtures of white spruce and
occasionally of lodgepole pine or open stands of
white spruce with a high component of poplars.
Stands appear successional between pioneer
stands after fire and white spruce old growth.

SIll 00: white spruce: 15 m

Shrubs: Arctostaphylos U a-ursi (dwarf shrub)

Vegetation type 9

2

SaIi p.
Shepherdia anaden i
Ro a a iculari

Ground co er: Festuca altaica gra
Epilobium angustifolium erb
Lupinus arcticus herb)

Permafro t: one

Soil t pe: Mainl Eutric Bruni 01 trending toward
elanic Brunisol . also Cum ulic Rego 01 . LFH

horizon Ie than 10 em. Fros gle ing occ rs.

Soil texture: Coarse loam on top of gra el

Soil pH: In H20 frequentl abo e 7.0

oisture regime: Moderatel dr to fresh

Example: Ecoregion 5, Vegetation Type 14:
Populus-Arctostaphylos-Shepherdia

Forest co er: Aspen stands interspersed with either
lodgepole pine or white spruce, the latter species
usually in undergrowth gradually replacing the
former two

SIll 00: white spruce: 18 to 20 m

Shrubs: Arctostaphylos uva-ursi (dwarf shrub)
Linnaea borealis (dwarf shru b)
Shepherdia canadensis
Rosa acicularis
Salixsp.
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Figure 19. Vegetation type 9: average stand cross section at 100 years of
age and soil profile.
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Figure 20. egetation t pe 14: a erage tand cros section at 100 ears of
age and soil profile.

Ground co er: Epilobium angustifolium (herb)
Lupinus arcticus herb)
Hylocomium splendens (moss)
Pleurozium schreberi (nloss)
Cornus canadensis (herb)

Perm afrost: one

Soil type: Generally Eutric Brunisol occasional Rego­
sol. LFH horizon up to 9 cm deep

Soil texture: coarse silt on top of gra el

Soil pH: In H 20 5.9 to 7.6

Moisture regime: Moderately dry to fresh

Operational Group 7:
Lodgepole pine pure or mixed with some white
spruce - moderately dry to moderatel fresh site
- medium to good site qualit - 81/100 for
lodgepole pine is up to 14 m, rarel more; or
lodgepole pine pure or mixed with some black
spruce - fresh sites - medium site quality ­
81/100 for lodgepole pine is about 12 m; 81/100
for black spruce is about 13 m

ost lodgepole pine stands originated after fire
and they are e en-aged and often 0 erstocked. The
present har esting in 20 ha (about 500 by 400 m)
blocks should be followed b planting seedlings of
lodgepole pine or whi e spruce or on etter sites
black spruce.

Depending on site conditions af er logging scarifi­
cation ith natural reseeding and where required
with seeding of lodgepole pine of local origin. Where
warranted seeding with local pro enances of white
spruce could be tried.

Example: Ecoregion 5, egetation Type 13: Pinus­
Arctostaphylos-Festuca

Forest cover: Lodgepole pine stands, with accompany­
ing aspens. White spruce and occasionally
lodgepole pine regeneration and aspen suckers

SI/100: lodgepole pine: 14 m

Shrubs: Arctostaphylos uva-ursi (dwarf shrub)
Vaccinium itis-idaea (dwarf shrub)
Viburnum edule
Rosa acicularis
Linnaea borealis (dwarf shrub)

Ground co er: Festuca altaica (grass)
Peltigera aphthosa (lichen)
Cladonia arbuscula Clichen)

Permafrost: one

Soil t pe: Generally Eutric and Dystric Brunisols'
occasional Regosols. Frost gleying common. LFH
horizon up to 20 cm.

Soil texture: Coarse loamy

Soil pH: In H 20 5.1 to 7.4

Moisture regime: Moderately dry to moderately fresh
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Figure 22. egetation type 19: a erage stand cross section at 100 years of
age and soil profile.

Example: Ecoregion 4, egetation T pe 19: Pinus­
Festuca-Peltigera

Forest co er: Generall e en-aged 30 to 60 ears old
lodgepole pine tands of fire origin. Occasionall

hi te spruces are regenerating underneath the
canop with illows and birch frequentl present.

SI/100: lodgepole pine: 15 to 19 m

Shrubs: Linnaea borealis d arf shrub)
Vaccinium itis-idaea dwarf shrub

Vaccinium uliginosum
Ledum groenlandicum
Salix se eral species)
Betula glandulosa

Ground co er: Festuca altaica grass)
Peltigera aphthosa lichen
Epilobium angustifolium herb)
Lupinus arcticus (herb
Drepanocladus uncinatus moss
Pleurozium schreberi moss
Cornus canadensis (herb)



Permafrost: one

Soil type: Generall 0 stric Brunisol and Regosols.
Gleying and frost gleying present. LFH horizon
up to 10 cm.

Soil texture: Sand skeletal or loamy skeletal with 30
to 50% coarse fragments gra el or stones)

Soil pH: In H20 5.0 to 6.0

Moisture regime: Moderately dry to moderately fresh

Example: Ecoregion 2, Vegetation Type 22: Pinus­
Vaccinium-Hylocomium

Forest cover: Barely merchantable lodgepole pine
stands of fire origin with varying admixtures of
mainly black spruce and occasionally aspen

SI/lOO: lodgepole pine: 13 nl; black spruce: 12 m

Shrubs: Vaccinium vitis-idaea (dwarf shrub
A In us crispa
Ledum groenlandicum
Arctostaphylos uva-ursi (dwarf shrub)
Linnaea borealis (dwarf shrub)

Ground cover: Hylocomium splendens (moss
Pleurozium schreberi (moss
Peltigera aphthosa (lichen)
Cladonia arbuscula (lichen
Cladonia ecmocyna (lichen
Thuidium abietinum (moss

Vegetation type 22
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Cladonia gracilis lichen
Cladina rangiferina lichen

Permafrost: one

Soil type: Comnlonl Dystric Brunisols frequently
elu iated occasional Eutric Brunisol . LFH hori­
zon up to 15 cnl

Soil texture: Coarse loamy with 5 to 2 % gra el and
cobbles

Soil pH: In H 20 commonly below 6.0

Moisture regime: Fresh (mainly on account of frost
gle ing)

Example: Ecoregion 2, Vegetation Type 23: Pinus­
Vaccinium-Festuca

Forest cover: Lodgepole pine or aspen or both species,
usually of fi re origin

Sf/lOO: lodgepole pine: 16 m

Shrubs: Vaccinium vitis-idaea (dwarf shrub)
Arctostaphylos uva-ursi dwarf shrub)
Shepherdia canadensis
Linnaea borealis (dwarf shrub)

Ground cover: Festuca altaica (grass)
Peltigera canina (lichen)
Epilobium angustifolium (herb)
Lupinus arcticus (herb)
Cladonia gracilis (lichen)
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Figure 23. Vegetation type 22: a erage stand cross section at 100 years of
age and soil profile.



28

egetation t pe 23 c

30

LFH

Ah

cBrunisol

GQ'~~~~

~:~"""_ 8m

50

o

m

20

10

Figure 24. egetation t pe 23: average stand cross section a 100 years of
age and soil profile.

Permafro t: one

Soil type: Generally Eutric Brunisols' occasional Rego­
sols and Dystric Brunisols. LFH horizon up to
4cm

Soil texture: Sandy skeletal with over 50 Vo gra el­
stones

Operational Group 8:
Coniferous and/or deciduous stands on extreme
sites- usuall unmerchantable or marginall
merchantable- stands deserving protection from
clear-cutting.

Soil pH: In H20 5.0 to 7.0

Moisture regime: Dry to moderately dry

This operational group contains lodgepole pine or
aspen stands pure or mixed on physiologically shallow
sites (coarse textured, stony, rapidly draining,
droughty soils). Usually these sites ha e been exposed
to repeated fires. ost of the stands should be protect­
ed from any disturbance. The stands are usually in
sensiti e locations - at the foot of talus, sites border­
ing submontane slopes dunes in general on coarse
detrital material - and should be ma'ntained for site
protection.



29

Site Index Estimation
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Figure 26. Height growth cur es for lodgepole pine.
Site quality is indicated by Roman numer­
als. (I = ery good' II = good' III =

medium; IV= poor)
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Figure '25. Height growth cur es for white spruce. Site
quality is indicated b~ Roman numerals. (I

ery good; II = good' III = medium;
I = poor)

With the total age and the dominant stand height
kno\vn the site class of a stand may be directly read
from the curves. According to Plonski (1974) sites
known to be poor (for example, locations with very
shallow soil, coarse soil material, waterlogging or a
shallow active layer) should be recorded as the lowest
site class of the four shown in Figures 25 and 26, even
if the present growth judged from age and height, indi­
cates a better site class. This applies particularly to
young stands.

The resulting empirical height growth cur es (Fig­
ures 25 and 26) are presented for field estimation of
the SI/l 00 for white spruce and lodgepole pine. The
total age of the trees should be estimated either from
a ailable records or from growth-ring counts with the
same allowance for years up to the height at which
rings are counted. The heights of the tallest trees in the
stand, as suggested in Farr (1967), should be mea­
sured. Averages derived from three to fi e individuals
should suffice.

The tree height or ite inde at 00 ears SIll 00
i used to de cri be the gro th potential of tree on a
certain site. To on tr ct height-age cur e for e ima­
tion of the SIll 00 publi hed height-gro th cur e for
lodgepole pine ( lenldag 1976' Thompson et a1. 1984)
and for white spruce (Farr 1967' lemdag 1976) and
field meas rements of 150 lodgepole pines and 80
spruces were used. For white spruce the cur e from
the literature ere adjusted by the addition of 15 ears
to the brea t-height age to get the total age. In the
same nlanner white spruce cur es b Farr 1967) and
Thompson et a1. (1984) ere adjusted b 5 years 0 ac­
count for ages deternlined at stump height. The adjust­
nlents are based on age counts on se eral sites.
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Glossary

A - mineral horizon formed at or near the surface in
the zone of leaching or elu iation of materials in
solution or suspension ( e) or of maximum in
situ accumulation of organic matter (Ah) or both
(Ahe)

Ae - light colored near surface, elu ial horizon where
leaching of dissol ed or suspended souble salts,
iron, aluminum, organic matter or clay takes
place, and mainly poorly soluble materials such as
quartz remain

Ah - dark coloured, mineral, horizon enriched with
organic matter. In a well aerated soil a ell devel­
oped Ah usuall indicates a good soil condition in
that presence of organic matter increases the nu­
trient and water holding capacities

AB - a transition horizon from A to B

B - mineral horizon characterized by enrichment
illu iation in organic matter (Bh), clay (Bt or

iron and aluminum sesquioxides (Bf

b - buried by deposits of ri er wind, volcano, etc.

BC - transition horizon from B to C

Bf,Bhf - Reddish brown subsurface horizon caused
by significant illuviation (accumulation) of iron,
aluminum and/or organic matter

Bfj - Juvenile Bfhorizon

Bg - Gleyed B

Bj - Ju enile B

Bm - Brownish subsurface horizon with only slight
illu iation of iron, aluminum or clay

Bmg - gleyed Bm

Brunisol - Order of soils, the profiles of which all
have Bm or Btj rusty colored, illu ial horizons.
They are common in the sur eyed area of the
Yukon.

Btj - Horizon with some illu iation of clay

C - ineral horizon com parati el unaffected by the
pedogenic processes operati e in A and B

Calcareous - Soils containing sufficient calcium car­
bonate to effer esce isibly when treated with
dilute (0.1 hydrochloric acid.

Cg - Gleyed C

Ck - Horizon containing calcium and/or magnesium
carbonates that will effervesce with dilute hy­
drochloric acid

Ckg - Gleyed Ck

Climax - Stage in plant succession for a given en i­
ronment in which egetation is assumed to ha e
reached a highly stable condition

Clustering - Classification technique of data (such as
presence or absence of plant species) whereby
similar small groups are further combined accord­
ing to their similarities into broader groups, thus
forming a classification tree (dendrogram)

Cryosol - ineral or organic soils that have perennial­
ly frozen material within 1 m of the surface

Cumulic Regosol - Soils in the Regosolic order that
consist of depositions of soil material during flood­
ing, sliding, windblowing and show little or no
weathering or soil horizon development

Cz - C horizon with permafrost

dbh - Diameter at breast height (1.3 m or 4 ft. 3 in.)

Dwarf shrub - Small woody plant, usually prostrate
in the herb layer

Dystric Brunisol - Soils in the Brunisolic order that
have an Ah horizon less than 10 cm thick and a
pH in 0.01 M CaCl 2 of less than 5.5

Ecosystem - Any area of nature that includes Ii ing
and nonli ing entities which interact

Eutric Brunisol - Soils in the Brunisolic order that
may have an Ah horizon less than 10 cm thick and
pH of more than 5.5

F - Organic fermentation layer never waterlogged,
that is characterized b an acc m ulation of partly
decomposed organic matter in which most of the
original structures are recognizable with difficulty



f - Horizon enriched ith anlorphou nlate ial princi­
pall aluminum and iron

Fen - eado -like sedge-rich eatland on minero-
trophic ite. Often there i a 10 hrub co er and
sometinles a par e la er of tree Stanek and

orle 1983

Fibric - eakl decompo e organic nlatter ho e
botanical origin i readil identifiable

Forest t pe - Fore t area imilar with re pect to
conlpo ition of egetation la ers (tree hrub
herb mo ,epiph te), t pe of ildlife complex
of clinlatic h drologic and pedogenic proces es
nlutual relationships bet een the plants and the
sur oundings processes of regeneration direction
of egeta ion succes ions and under the sanle
econolnic conditions sil icultural requirements.
In the sil icultural ense, the forest type is equi a­
lent to Tansle s (1935) ecosystem or Sukache s
(1954) biogeocoenosis and has the same meaning
as the terms site and forest site.

Frost gle ing - Process of gle formation by seasonal
frost inlpeding drainage periodically beyond the
winter e en in rapidly per ious mineral soil nlate­
rials

g - Gleyed horizon characterized by bluish gray
colors or prominent mottling or both indicative
of pernlanent or periodic waterlogging and
oxygen loss

Gley - Soil de eloped under permanent or periodic
waterlogging leading to oxygen reduction e.g.
from yellow-red ferric oxide (Fez03) to blue-gray
ferrous oxide (FeO).

GIeysoI - An order of soil in which gley is
characteristic

h - Horizon enriched with organic nlatter

H - Organic humus layer, ne er waterlogged, that is
characterized b; an accumulation of deconlposed
hunlic) organic matter in which Inost of the origi­

nal structures are indiscernible

Humic - Highly decompo ed organic soil material
containing little or no fi brous constituents

- Stands for ju enile and is used as a modifier of
suffixes e f, g n, t to denote an undeveloped con­
dition

k - Denotes the presence of carbonate as indicated b
visi ble effer escence when a sam pIe is te ted wi th
dilute hydrochloric acid
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L - Organic lit er la er ne er aterlogged that is
characterize b an accum ulation of undecom­
po ed and more or Ie u comnlinuted fibric)
organic matter in hich the original tructu e are
ea il di cernible

L F H, - Organic horizon de eloped nder terre ­
trial on aterlogged condition : L - litter la er
undecomposed (fibric . F - fernlentation la er
partl decompo e (nle ic)· H - humu la er

ell deconlposed hunlic

m - Horizon slightl altered b h d 01 si 0 idation
or solution or all three to gi e a change in color
or structure· used onl ith B

esic - Organic Inaterial at a stage of deconlposition
intermediate between fibric and humic

Moisture regime - See Soil moisture regime

° (Of,Om,Oh) - Organic horizon (peat) de eloped
under poor drainage conditions: Of - fibric
poorly deconlposed· Onl - mesic nloderately
deconlposed" Oh - humic well decomposed

Ordination - Classification techniques that find the
best fitting path through data clusters. In this
report, component analysis is used whereby linear
clusters of data are reduced to simpler components
represented by sui able axes. The component
scores are rectangular ordination coordinates.
Thus, vegetational or environmental characteris­
tics can be plotted to form a scatter diagram.

PaIsa - Mound or plateau composed of an organic
layer overlying mineral soil. It has a perennialy
frozen core.

Permafrost - Thermal condition in soil or rock in
which tenl peratures below O°C persist over at
least two consecuti e winters and the intervening
summer

Peatland - Areas having peat fornling vegetation on
peat (Stanek and Worley 1983)

pH - egative logarithm of the hydrogen ion concen­
tration of a soil: pH 7 is neutral· below 7 is acidic
abo e 7 is basic. For field use pH tape or portable
pH meters suffice.

Regosol - A Great Group in the Regosolic order char­
acterized by insufficient horizon de elopment

Seasonal frost - Freezing temperatures that keep the
soil materials seasonally frozen. nder tree cano­
pies or layers of organic materials frozen soil can
persist e en with am bient air temperatures above
O°C.



Seasonall frozen ground - Ground affected b sea­
onal frost. In ro ght sit or rapidl per iou
oil it rna contri bu e to enhancement of oil

nloi tu e to benefi tree gro tho

Scarification - Site preparation to facili ate regenera-
tion of the fore 1. Corns and nna 1986) dif-
ferentiate the folIo ing t pe :

- 10 -intensit scarification on ite ith less
than 10 cm soil organic la er thicknes using
manual sc eefing or mechanical scarification by
anchor chain or scarifier blade'

- medium-intensity scarification on sites with 10
to 15 cm organic matter using hark-fi barrels
scarifie blade or Bracke scarifier'

- high-intensity scarification on poorly drained
sites with deep (15 to 30 cm) organic horizons
using Marttliny plow or Craig and Simpson ripper
plow, brush rake scarifier blade or Cazes and
Heppner plow.

Silviculture - The science and art of cultivating forest
crops based on a knowledge of sil vics: life history
characteristics, and ecology of forest trees esp. in
stands

SIII00 - Site Index at the age of 100 years
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Site Index - measure of tree growth ba ed 0 the
height of the dominant t ee in a tand at a elect­
ed age e.g. 100 ears

Site qualit - Potential of a i e to gro merchantable
tree crops.

Soil moisture regime - Characteristic moi ture condi­
tion of the oil en i onment

Soil particles - Soil separates

Submontane - Relating to 0 gro ing on high slopes
below the timberline ynon m to subalpine

Taiga - Terrain with an open canopied and u ually
poorly de eloped tree layer, and permafrost
within 1 m of the soil surface

Topogenic (ous) - Produced by relief

Tundra - Treeless terrain with permafrost within 1 m
of the soil surface

Waterlogged - Saturated with water, flooded

z - Permafrost

Appendix A

Soil Moisture Regime

The soil moisture was determined according to
the key in Bates et a1. (1982) (Table AI). Because of
permafrost, a modified soil moisture regime table
(Table A2) was designed and used in the field to deter­
mine the soil moisture regime of soils with permafrost
and with ground frost lasting into the growing season.
In both these situations, the frost affects the drainage

properties of the soil and the soil moisture regime. The
frost thus overrides the potential pore pattern effect on
the soil moisture reginle. In most cases of permafrost
the active layer thickness determines the soil drainage.
In case of ground frost, the depth of the frost-free soil
and the duration of the ground frost have a similar
effect on the soil drainage.
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I. Pore Pattern and Per iousnes CIa e indicate the number
and ize of space (pore bet een the oil particle hich deter-
mine the drainage and nloi ture retention characteri tic of the
oil. The clas e are inferred from oil te ture tr cture and
ompaction.

2. Sign ificant co paction can increa e the pore patter u uall b
one cla s e.g. a 3 0 ).

G a gre gle la er indicati e of prolonged aturation
G: 60-90 the top of he gre gle la er lie bet een 60 and

90 cm belo the mineral urface
G: < 45 t e top of the gre gle la er lie ithin 4 cm of

the mineral urface

degree of lope which re ult in er rapid or api ur­
face run off pAO CanSIS manuaP

c==J ot con idere as mineral oil. the nornlal ite ith no lope or drainage re trictio s

3 Canada Soil Survey Committee, orking Gro p on Soil Sur e Data, J. Dumanski ed. 1978. re ised. The Canadian Soil Infonnation
System (CanSIS) anual for describing soils in the field. Land Resource Research Institute, griculture Canada Otta a 0 t.



I I ORGA Ie SOILS5

SOIL OIST RE REGI E4
Fresh (f) oist (111) et ( )

er od. oist er od. wet et er et
fre h 1l1Oi t Illoist

3 4 5 6 7 8 9

g: 50- 0 g: 30-50 g: 15-30 g: - 5

or or or or
G: 90-120 G: 60-90 G: 45-60 G: < 5

f4/5 f5/6 1617 17/6
g: 50-80 g: 30-50 g: 15-30 g: 5-15

or or or or

G: 90-150 G: 60-90 G: 45-60 G: <45

14/5 f576 1617 I7f6
g: 60-100 g: 40-60 g: 20-40 g: 5-20

or or or or

G: 120-150 G: 60-120 G: 45-60 G: <45

f475 f576 1617 I7f6
g: 60-120 g: 40-60 g: 20-40 g: 5-20

or or or or

G: 150-210 G: 90-150 G: 60-90 G: <60

f475 f576 1617 f7I6
g: 60-120 g: 45-60 g: 30-45 g: 5-30

fill f5/6 1677 rm
g: 60-120 g: 45-60 g: 30-45 g: 5-30

f4/5 rs;6 1617 17/6

Of: 60-160 Of> 160 Of> 160
or or or

0111: 40-100 0111 > 100 0111 > 100
or or or

Oh: 0-100 Oh > 100 Oh > 100
ith with with

g: 0-5 upper part saturation to
not saturated urface all

if g is > 5 all year ear
use mineral and and
soi I cri teri a

G present to G present to

~
top of mineral op or mineral

soil soil

g: 60-120 g: 45-60 g: 30-45 g: 5-30

4. Soil Moisture Regime is an integration of all the varia­
tions in soil moisture supply throughout the comple e
vegetation cycle. The moisture regime classes are inferred
from the pore pattern and dep h of the mineral soil mate­
rial the topographic position of the site and characteristics
of the soil profile such as mot ling or grey gley horizons
which indicate impeded drainage.

Soil Drainage is the rapidity and extent of removal of water
from soils in relation to additions

~
most probably drainage class (es the dominant

4/5 . . fi ..
drainage class is shown In he Irst position

1 ery rapid 3 well 5 imperfect
2 rapid 4 mod well 6 poor

7 ery poor

5. Of> 60 cnl or Om Oh > 40 cm

SY BOLS

o organic horizons de eloped nlainl
from mosses rushes and woody mate­
rial (numbers indicate depth of 0 )

Of fibric the least decomposed organic
horizon containing large amounts of

ell preser ed fib e

Om (mesic an intermediatel deconlpo ed
organic horizon with properties in er­
mediate to an Of and Oh horizon

Oh (humic the most decomposed hori­
zon containing onl small amounts of
well preser ed fibre and the major
amount of material at an ad anced
stage of decomposition
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Appendix B

Diagrams of Relationships Between Forest Types

The sur e e forest type were subjected to ari­
ou anal ses based on data relating to en ironmental
factors trees, soils plants and tree gro tho The ana­
lyses explored the en ironmental factors to bette un­
derstand the 0 erall nature of the t pes and the rela­
tionships between them.

For the benefit of those statisticall inclined in
each diagram (Figures B1 to B5) different en ironmen­
tal characteristics ha e been mapped. The positions of
the plotted forest types are based on the component
scores on two axes from a principal conlponents analy­
sis (Pielou 1984) of the characteristic species in Orl6ci
and Stanek (1979). For more on the basic method of
principal component analysis and programs see Orl6ci
(1978), Orl6ci and Kenkel (1985), and Wildi and

Orl6ci (1983 . The nature of the method i to reduce
the dimensionalit of the data from in this case many
pecies to two axe . The axes themsel es do not there­

fore bear any direct one-to-one relationship ith any
of the original species. They are mathematical abstrac­
tions which represent a composite of species hich
tend to co-occur.

arious characteristics of the forest types have
been superimpo ed on the same scatter diagram so
that comparisons can be made. The characteristics in­
clude soil drainage (Figure B1) depth to permafrost
(Figure B2), maximul11 depth of soil organic matter
(Figure B3) canopy tree species (Figure B4) and soil
orders (Figure B5).

Moderate
impeded

Figure B1. Scatter diagram of forest types and contours
of drainage classes according to Bates et a1.
(1982) .
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Appendix C

Illustrations of Plant Indicator Species.

The plan included in this ection are those u ed
in the ke to operational group and in t e fore t pe
gi en a e amples of operational group.

hen faced with an unkno n plant examine it
carefull . and note features uch a the ize habit
color hairine s (pubescen ), flo er and fruit charac­
teri tics bark and the arrangeo1ent a ell as the
shape and attachment of lea es. ote that certain fea­
tures such as heigh leaf size and color rna ary ome-

hat depending on the season n1icroclimate and other
en ironn1ental influence. Other character such as
general form flo er and fruit t pe and leaf arrange­
ment do not ar .

Decide hich group the plant belongs to and
examine the line drawings to find which one best
matches our specimen. hen a possible identification
is made, carefull tudy the text and compare each fea­
ture de cribed with those displa ed b the unkno n
plant. If our plant does no fit the drawings or descrip­
tions it is probably a species not included in the guide.

Trees

Betulapapyrifera arsh.

Paper birch

These rees are commonl 5 to 20 m all ith exfo­
liating bark cream hite to reddish marked with
elongate, horizontalleticels). The t ig are puberulent
to glabrous and bear ellowish to whitish re in glands.
The lea es are 0 ate to lance-o ate often acuminate
and sharply serrated ith a dull green coloring abo e
and a paler green ith soft do n belo .

Larch, tamarack

Larix laricina (Du Roi) K. Koch

Larch, Tamarack

In the Y kon these ree are rarel more than
10m all. The lea es are 10 to 25 n1 m soft needle
shaped and arranged on d arf sho-ats in clusters which
are shed each au umn. This tree flowers in the spring
with c lindrical staminate flowers and 0 ulate pistillate
flowers which cur e upward and mature in one season.
The cone is persisten and seed release' s from Septem­
ber on. This is a pioneer species which i shade intoler­
ant and occupies wet sites 0 escape competition' it pre­
fers seepage sites to hose with stagnating water.



m

Branch with cones

Tree

Twig

L--J

10 mm

Pinus contorta Dougl.

Lodgepole pine

Black spruce
Tree

L-.J

10mm

Picea glauca (Moench) Voss

White spruce

Branch with cones

hite pruce

White spruce is a forest tree adapted to a ide
range of sites. It can be identified by its u ually Iniform
conical era n and spreading, drooping branches. The
trunk is straight with a pronounced taper. The bark is
thin scaly light gre ish brown and the inner bark i
sil ery white. The t igs are whitish grey to yellowish,
hairless and co ered ith persistent short pegs after
the lea es are lost. The needle are broad with blunt
ends, up to 2 em long, straight four-sided, rather
spreading, green or bluish green, often with a white
bloom. The cones are slender and cylindrical. Seed dis­
persal starts from August to ovem ber depending on
cone ripening. The scales are stiff smooth indented
close fitting browni h opening almost to a right angle
and easily crushed. Found in treed bog-like taiga as
well as in the best mixed stands white spruce is shade
tolerant and successfully competes with Picea mariana.
It grows best on fresh to moist nu rient rich soils.

Picea mariana (Mill.) B.S.P.

Black Spruce

In the Yukon this tree usually grows in a treed
bog-like -taiga or mixed e"Oniferou . tands. Its crown is
rather narrow often with a compact club-like top. The
branches droop ith upturned ends and those touching
the ground often layer and form new plants. The trunk
has rather sparse branches for much of its length. The
bark is thin, scaly dark greyish brown and the inner

This is a slender tree with a straight tr nk and
rather bent and twisted branches. Its bark is orange
brown to grey thin and flaky. The t igs are orange,
reddish brown to nearly black and the buds are reddish
bro n and resinous. Lodgepole pine needles generally
de elop in twos with a persistent sheath they are dark
green to yellowish green stiff and often pirally t ist­
ed. It has closed cones which are less than 6 em long
pointed egg-shaped, usually asymme ric and stalkless.
Seed release takes place in the fall for several years,
but only during dry hot weather or after a fire. The
scales are thickened at the tips and bear curved prickles



odg pol pin

L-.J

10mm
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Branch with cone

Tree

Needles

hic are ometime shed. It i a pioneer pecies in­
tolerant of uppres ion and it occupie a ide range of
site on1n10nl after fire. Initiall it is a fa t-gro ing
tree which slo s do n after about 50 ear .

Populus balsamifera L.

Balsam poplar

This tree generall gro p to abo t 15 m tall but
ill occa ionall gro much taller. The trunk is slender

and c lindrical and it ha a narro open cro n. Its
bark i smooth and greenish bro nand becon1es fur­
ro ed into flat ridges and -shaped cre ice ith age.
The t ig are stout smooth and reddish brown. The
bud are slender, long-pointed er resinous and

L--.J

10m

t"ck reddish bro n and fragrant. There are lateral
buds pressed again t the t ig. The lea es are egg­
s aped graduall tapering to a sharp ti , roun e at
the base, mo tl hairle and Inel toothed ith n1an
10 . rounded teeth hich urn up ard at their tips.
The upper surface i dar green and the ower surface
is hitish green and often stained with blotche of
bro nish re in. The leaf stalk is slender ro nd i cross
section and often bears glands just belo the blade.
The fruit is egg-shaped, consi ting of hairless pods
loosel arranged in a catkin. Bal am poplar i a pioneer
species intolerant of shade. Its best growth is achie ed
on fresh to mois nutrient-rich soils and also near
ri ers lakes and seepage sites. Balsam poplar has a
shal 0 root stem and propagates chiefly by root
suckers.

Balsam poplar
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L.-J

10mm

Grey alder, mountain alder

oenchAlnus incana (L.)

This is a large shrub or small tree with greyish to
brownish bark. The young twigs appear slightly elvety

Grey alder,
mountain alder

Green aIde

Cones

when young and hai rIess. The lea es are alternate and
are egg-shaped to broadly elliptic with an acute tip and
a rounded base; the leaf margins are finely and irre­
gularly double-toothed with the teeth sharp and point­
ed. The male catkins are grouped in long-stalked clus­
ters which elongate in May and June as the lea es
expand. The female catkins are smaller. Green alder
fruits are small, dark, oval wooden cones on long
stalks. Green alder is usually found near streams and
sites with telluric water. The roots carry nodules with
nitrogen-fixing bacteria. This shrub appears intolerant
of stagnating water.

Trembling aspen

Catkin

Shrubs

Populus tremuloides ichx.
Trembling aspen

Alnus crispa (Ait.) Pursh.
Green alder

Green alder is a bushy upright shrub sometimes
reaching 3 m in height ~ith greyish brown bark. The
twigs and branches are rather glandular and sticky

Trembling aspen is a slender graceful tree found
on almost all soils. The bark is smooth and rather
waxy, pale green to almost white and sometimes be­
comes roughened into long flat ridges with age. Its
twigs are slender, shiny and brownish grey. The buds
are reddish brown, conical, hairless and are not sticky
or fragrant. The lateral buds are slightly curved. The
leaves are nearly circular, abruptly sharp-pointed at the
tip, flat, rounded or heart-shaped at the base, deep
green above and paler below. The leaf stalk is flattened,
slender and usually longer than the blade. The fruits
are small, hairless, conical pods arranged in a slender
catkin. This is a pioneer species intolerant of shade. It
propagates chiefly by root suckers and occupies even
the poorest soils.
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Ledum palustre SSp. decumbens (Ait.)
Hulten

L-..J

10mm

L---.J

10mm

orthern Labrador tea

Labrador tea

flo ers are cream hite and occur in clusters hich
rna ... con ain se e al or man flo er and ha e aspic
smell. The flower stalks are co ered ith contorted
reddish hair. The frui consists of dr capsules on a
stalk abruptly bent near the top. This shrub occ rs
often on sites with acidic oil a d a shallow acti e la er.

uall Ie than 1 111 tall
d arf birch i a 10 hrub

ith gre or bro ni h bark.
The t ig are hai rle and
liberall co ered ith ello ­
i h tick art-like gland .
The lea e are 0 al or round­
i h green on both urface
stick -glandular beneath and
irregularl oothed. The teeth
are rounded and onletinle
double toothed. The fr iting
catkin are about 1.5 cnl long
upright and on hort talk.
D arf birch gro in bog-like
taiga shrub tundra and
peatland .

Betula glandulosa ich.

Dwarf birch

Dwarf
birch

L-..J

10 mm

and a e oft n glandular. The lea ar a al or egg-
ha d and irregular! double-tooth d to h 110 -

lob d. The nation i ladd r-li e and the leaf talk
ar len r. The cat in appear in the e rl pring
b for the lea open. The co e ar 0 al dark
bra n ood and hort- talked.

Ledum groenlandicum Oeder

Labrador tea

This is an erect or spreading shrub up to 1.5 m
high. The twig are co ered with reddish ooly hairs
and the lea es are oblong to linear oblong blunt
strongly to lightl rolled under at the edge and red-
dish wooly benea h (or hite 001 hen oung). The
flo ers are creamy white, in cluster ith fe to man
flowers. The flower stalks are rough and covered with
short white hairs. The fruit consists of dry capsules on
arching stalks. Labrador tea generall inhabits hillsides
with a endenc to ard moist cool and acidic soil
conditions.

orthern Labrador tea

orthern Labrador tea is a 10 preading shrub up
to 0.5 m long. The t igs and branche are co ered ith
reddish ooly hairs and the lea es are linear or er
narro oblong dark green and leather strongly
rolled in at he edges and reddish wooly beneath. The

Potentillafruticosa L.

Shrubb cinquefoil, ellow rose, tundra rose

Thi is a much-branched shrub up to 1.5 m tall
but it i often lower. Its bark is reddi h bro n ith a
membranous and shredding sheath. The lea es come



L--J

10mm

Shrubb cinquefoil
ellow rose

tundra rose

45

Prickly rose

with three to five leaflets, growing in groups at the
ends of branches. All the leaflets are narrow oblong or
elliptic and grey silky on both surfaces. The flowers
yellow blooms are showy, 2 to 3 em in diameter and
grow singly or in groups of a few in leafaxils at the top
of stems. There are many seeds which are beaked and
covered with long, white silky hairs. This shrub pre­
fers cold regions on calcareous substrate and unshaded
locations.

Rosa acicularis
Prickly Rose

Prickly rose is a bushy shrub developing up to 1 m
tall. The branches are reddish and densely covered
with straight slender thorns. The leaves alternate and
are divided into three to seven (usually five) sharply
toothed, oval or egg-shaped leaflets. The flowers are
large deep pink and usually solitary at the ends of leafy
branches.

Salix species
Willows

Willows

These are shrubs or small trees which are either
upright or sprawling; some imes they have several
stems. The leaves are elliptic to lance-shaped and are
often hairy especially beneath or when young. The
leaf margins are plain, wavy or toothed. The flowers

come in catkins which appear before or with the leaves
and may reach 7.5 em in length.

Willows are a group of variable species which are
difficult to tell apart.
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Highbush cranberr L-1

10mm

Viburnum edule (Michx.) Raf.

Vaccinium uliginosum L.
Blueberr

Highbush cranberr

BI eberr i a 0 multi-branche hrub hi h
can be either de re d r ere t and up to 1 m tall. The
t ig a mall branche r finel el et . Blueberr
ea e are d cid ou mall 0 a lrm and ome hat

leather dull green abo e an pale or hiti h eneath.
T e leaf margin are unt othed. The fl er are pink
urn-shaped n long st 1 it one to nlany gro ing
rom seal bud of the pre iou ear. he fruit are blue

to black berrie jth a hiti h bloom and are edible.
Blueberr is common in organic terrain, tundra and on
the sum its of nlountains.

This erect or traggling hrub gro up to 2 m tall.
Its twigs are mooth, purpli brown, and are often
angled with longitudinal ridge . The lea es are oppo­
site, egg-shaped t three-lobed, sharp pointed at the
tip rounded and are tapered r heart-shaped at the
base. The upper ea surface is dar green' the 10 er
surface is paler and hair along the eins. The leaf mar­
gins are coar el toothed. Sometimes se eral stalked
glands may be present here the leaf stalks join the
leaf blade. The flo ers are cream hite in small,

l-.J

10 m

L--l

10mm

Blueberr

Soapberr'

Shepherdia canadensis (L.) utt.

oapb r

Soapberr is an erect and ascendi g shrub hich is
1 to 2 m tall ith bro n seal branche. Its lea es are
egg- haped to lance-shaped rounded at both ends
green abo e and bro n seal beneath ith sparse sil-

er hairs on both surface. The flo ers are bro nlsh
green ith four thick petals which open in ay before
the lea es ha e emerged. The fruit i a bitter, juic ,
red drupe hich ripens in mid sumnler. Soapberr is
found on calcareous substrate and prefers 0 enings.



open fe -fl ered cluster an are u uall situated
on short to-lea ed branche hich blossom in late
June and Jul . The fruit is an egg- ha ed berry-like
drupe' it is yello at first an then turns orangy red

ith large and flat pits. Thi plant is found in moist
shad locations of the boreal region' in the s barctic
and at higher ele ations it prefer openings.

Dwarf Shrubs

Arctostaphylos uva ursi
(L.) Spreng.

Common bearberr

This is a prostrate multi­
branched shrub with trailing
stems and ascending branch­
es. The bark is reddish to dark
grey. The lea es are egg­
shaped to lance- haped un­
toothed leathery, evergreen,
and rather shiny on the upper
surface' they grow all along L-..J

the stem, but more densely 10 mm
near the tips. The leaf stalk is
short. The flowers are white or pink, tinged with deep
pink and grow in dense, few-flowered clusters at the
tips of branches. The fruit is dull, dark red, rather dry
and nlealy. Common bearberry is found on sites with
siliceous soil material and is adapted to droughty
conditions.

Arctostaphylos rubra (Rehd. and Wils.)
Fern
Red bearberry

This is a low-growing, mat-forming shrub with
brown, shredding bark. The leaves are egg-shaped

Red bearberry

L-J

10 mm

7

ith crinkle e ge orne hat 1 ather n mu h
eined' the t rn bright red in the utumn. The re­

main of he pre i u e r lea e per i t beneath the
rosette-like gro th f the current ear. The lea al
are usuall ell de eloped. he flower are s 11 and

ello ish green an appe r in clu ters at the ends of
branches early in the year before the lea es ha e
opened. The fruit i bright re and er juicy. In the
subarctic red alpine bearberr ha adapted to drought
conditions nd i found together with Rhododendron
lapponicum on permafrost. It is often found in alcare­
ou soils and poorl drained ite .

Twinflower

Mossberry,
crowberry

Empetrum nigrum L.
ossberry, crowberry

This is a low, freely branching, depressed, matted,
evergreen shrub ith ascending branches reaching 0.5
m in height. The leaves are small 5 mm), alternate or
whorled, linear to oblong, and spreading. The flowers
are dark purple, inconspicuous, and grow singly in the
leafaxils. The fruit is purplish black, shiny, juicy and
sweet. This shrub is found generally in the subarctic.

Linnaea borealis
Twinflower

Twinflower is a small, low, trailing plant often half
hidden among other vegetation and litter. The leaves



de elop in pair along the tern and are near! round
but bl ntl toothed ith hort t lk . T e flo er re
pin f nnel- hape and in nodding pair on an erec
lender stalk' the bloom in the ummer. The fr it i a
ingle eed enclo ed b the ep 1 .

Fruit

Lapland rose-bay

L-I

10mm

Rhododendron laponicum (L.) Wahl.

Lapland rose-bay

This is a multi-branched shrub up to 1 m tall with
prostrate or ascending branches. The t igs are rather
scurfy, and the leaves are elliptic to lance-shaped,
obtuse at the tip curled under slightly at the edges,
scurfy and glandular on both surfaces, but especially
beneath and are evergreen or falling late. The leaf
stalks are short. The flowers are pink, rather showy
and found in clusters of two to four at the tips of
branches. The flower stalks are short at first, but
lengthening as the fruits ripen. The fruit is composed
of dry, scurfy capsules. Lapland rose bay is a shrub in­
habiting circum boreal arctic-montane regions and is
found on sites with a shallow acti e layer.

Vaccinium vitis-idaea L.

ountain cranberry

Mountain cranberry is a small woody, subterra­
nean plant, emitting decumbent ascending stems up to
25 cm tall. Its leaves are persistant, leathery, obovate,
and have brownish glands on the lower surface. The
corolla are campanulate, have four or five lobes and
have inferior ovaries. The berries are red, sour and
edible.

This species is characteristic of arctic, subarctic
and montane regions. It prefers open woods, thickets
and tundra.
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ountain
cranberr

Grasses

Calamagrostis purpurascens R. Br. in
Richards
Purple reedgrass

This is a coarse, strongly tufted, often short rhi­
zomatous grass up to 1 ill tall. The stems are stiff
smooth or rough-hairy. The lea es are flat or inrolled
at the edges, bl ish and much shorter than the flo er­
ing stems. The flowering panicles are narrowly p rami­
dal and dense to loose. The spikelets are small, n mer­
ous and purplish bronze. It is found on wet alluvium.

Eriophorum vaginatum L.

Tussock cotton grass

This is a grass-like plant forming large compact
tussocks. The old basal sheaths persist for several
years, and the stems are smooth, and rounded­
triangular. The leaves are narrow, channelled and
become smaller up the stem. The sheaths are expanded
at the top. The uppermost leaf sheath at about the
middle of the stem, is bladeless. The spike is single,
forming at maturity a globular head of fine, silky,
white "cotton." The scales are pale and margined.
This plant is found in the subarctic in bog-like tundra
and in wet sites' it tolerates a shallow active layer.

Festuca altaica Trin.
Altai fescue

Altai fescue is a densely tufted grass forming
large, firm tussocks. Its old sheath and leaf bases persist
for many years. The leaf blades are coarse, inrolled
with rough margins, often folded, and sometimes very
narrow. The flowering stem is erect and can grow up to



Purple
reedgrass

Spike

L-..J

10mm

Tussock
cotton
grass

9

l-..-J

10 mm

Altai fescue

1 m in height, although it is usually about half of this.
The flowering panicle is lax and open with spreading
branches which droop with age. The spikelets are
greenish or purplish bronze. Altai fescue is a pecies of
cold regions with dry soils and is somewhat xerophytic.

Sedges

Carex aquatilis Wahl.

Water4 edge

Water sedge is a tall, leafy, rhizomatous sedge
forming dense tufts with se eral sterile shoots sur­
rounding a fertile one. The rhizomes are stout, scaly
and yellowish to brown. The sheaths at the base of the

plant are mostly reddish to purplish black. Its lea es
are glaucous, channelled or flat and become longer up
the stem, a d those on- sterile shoots are almost as long
as the flowering stalks. The pikes are stalkless erect
or nodding, the terminal ones are male and the lowest
are female. The perigynia are pale green rather flat­
tened and roundish to egg-shaped with a tiny beak.
The narrow egg-shaped scales are about equal to the
perigynia and are blackish with a green center. The
black and green contrast on the female spike is often a
striking feature of this species. Water sedge is generally
found on wet ite .

Carex concinna R. Br.
Low northern sedge

Thi is a small tufted sedge with a widely creep­
ing, slender, dark brown rhizome. The sheaths at the



a

Common horsetail

Equisetum arvense L.

Common horsetail

Horsetails

ba e of th shoot re ra - 1 red to bro nand
ometime olorle . The Ie e are flat often some­
hat cur ed an gro in bunches from the rhizome.
he flo er stems are slender and arching leafles and

up to 15 c 1 tall. The pike are er era ded at the
stem tip and the terminal 0 e i male. The perig nia
are three-sided pale gra and hair. he scales are egg­
shaped and are bro n ith a pale center' the margins
are shorter than the perig nia. his grass if found in
cold regions, and in open fore ts and rock sites.

Common horsetail is composed of sterile green
stems which are ridged and jointed. Its branches are
formed in whorls and are rather stiff, unbranched,
jointed, and solid with large, loose sheaths. The

Pengynium
and scale

ater sedge

LJ

10m

Low northern
sedge



s eath of the tern joint large triangular
teeth. The teeth of the branch h a h re lance- haped

it long fine point. The fertile terns appear in earl
spri g. The re hart-Ii ed, un ranched, hitish,
pinkish or bra nish (not green nd topped b an 0 al
cone.

arsh horsetail

L-..J

10mm

Equisetum palustre L.

arsh horsetail

Marsh horsetail stems are erect, about 20 em tall,
jointed, green, branched or unbranched, deeply
ridged, and have a small central cavity. The sheath of
the joints becomes larger up the stem. The teeth of the
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branch he ths num er ab ut 1 or fe er and are long
and black it con ic ou pale margin. he fertile
and terile terns are imilar. arsh horsetail is fund
in et ites ith mo ing ater an it tolerate
pernlafro 1.

D arf

scouring rush

I.---.J

10 mm

Equisetum scirpoides Michx.
Dwarf scouring rush

This is a small matted plant with many twisted un­
branched, jointed stems often ent ined with other

egetation. The sheaths co ering the stem joints are
small, dark, few-toothed and the teeth are delta­
shaped. The fertile and sterile stems are similar. It is
found in temperate regions on seepage sites together
with hydrophile mosses and in the subarctic on gle ed
cryosols.

Herbs

Cornus canadensis L.

Bunchberry

Bunchberr., is an erect herb about 15 em tall fro
a creeping rhizome. he leaves are stalkless· the
lowest are the smallest. They are scale-like and in
pairs. The upper leaves are in a whorl of four to six;
they are egg-shaped, pointed at both ends and con­
spicuously veined. The flowers are tiny, yellowish, in a
tight cluster, and surrounded by four white petal-like
bracts. The fruit consists of orange-red berries growing
in a tight bunch. It is found in coniferous forests
together with feather mosses (H 'Phnum, Pleurozium,
Hylocomium) .
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Epilobium angustifolium L. ensu lato

ire eed

Fire ee i plant gro ing p to 1 m tall from
freel budding preading branche rhizome-like
root. Th te i often p rpli hand u uall un-
bran hed. The lea e are alternate thin Ian e- haped
green con pi uou I eined m are or Ie tal Ie
and ro ded up the t m. The 0 rare ho in a
den raceme and bloom in late summer. There are
four pet I hi h are colored pink or purpr hand
onletimes hite. The capsule open to relea e man
eed ith tuft of long ding - hite ilk bristle.

Fire eed fa or pioneer-clearings and burn and is in­
tolerant 0 hade.

Bunchberr
L-.J

10 mm

Lupinus arcticus ats.
...J\rctic lupine

This is a tufted almost bush plant with one to a
fe a cending terns up to 0.5 m tall. It has numerous
lea es hich are mostl ba al and palmatel di ided
into oblong leaflet colored dark green. The leaf stalk
are long and slender and the flo er are showy ith
bluish purple coloring and borne in a dense spike-like
raceme. The fruit are oblong flattened hairy pod
which become strongl t isted hen open. In general

l-J

10mm
Seed pod

Arctic lupine

10mm
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Lichens

L-..J

10mm

Nagoon berry,
kneshenaka

10 mm

Cladina species

Cladina species

Cladina is a greyish or greenish lichen growing in
tangled colonies which are often extensive. The main
stem is round in cross section, distinct and sometimes
forms discrete coral-like heads. The branches are

showy and dark pink to purple. The fruit is a red,
sweet, juicy raspberry. This is a common arctic
bramble.

Tall bluebells

This is a robu t herb hich grows up to 0.5 m tall
or more. It stems are erect or pra ling gro ing from
a stout taproot. The lea es are rough and hair . The
basal lea es are egg-shaped to elliptic, often long­
pointed, dark green and taper to a 10 g stalk. The stem
lea es are progressi ely smaller towards the top and
are short-stalked or stalkless. The flo ers are bell­
shaped, odding, and pink in bud, but soon turning
blue; the are borne in a dense or open-branched
inflorescence.

Mertensia paniculata ( it.) G. Don

Tall bluebells

Rubus arcticus L.
Nagoon berry, kneshenaka

These are tufted plants with a branching, rather
woody base. The stems are slender with one or two
leaves. The leaves are divided onto three egg-shaped,
irregularly toothed leaflets. The flowers are single,

rctic lupine is found in openings nd open decidua
forest· it ameliorate through nitrogen fi ation.
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Peltigera aphthosa

Cladonia peci

10 mm

Cladonia species

Cladonia is a greyish upright lichen usuall grow­
ing in small patches. The bod is often topped ith a
shallo cup which rna proliferate to form stacked
unit . Dark bra n or red fruiting bodies are often pre­
sent on the upper cup margins. It is er ariable and
comnlon on orne hat dr organic and mineral sub­
strate. It i tolerant of dro ght.

mu h- ran he an the ultim te ran hare
r ed in thre or four an 0 t n 11 end to pit in

the me ire tion. Cladina i com on on nl0ist organ­
i matter.

Peltigera aphthosa (L.) Willd.

This lichen with large, ide flat lobes grows
loosel 0 er mosses and other lichens. The upper side
of the lobes are a pale green gre hen dr and dark
oli e green when wet, with dark green war y dots scat­
tered 0 er the surface. The under ide of the lobe are a
dirt greyish bro n and dirty white to ards the edge

ith rather inconspicuous pale eins. I is quite
common.

Peltigera canina (L.) Willd.

Dog lichen
Dog lichen

Dog lichen is composed of ide flat ribbon-like
lobe. The upper side of the lobe are a dull, pale
brownish-gre which becomes a deeper brown when

et. The 10 er ide is a dirt hite with conspicuous
narro rai ed ein and is co ered ith prominent
tooth-like appendages. It i quite common.
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Drepanocladus uncinatus (Red .)

Hookedmo S

arnst.

Omm

Aulacomnium
palustre

Aulacomnium palustre (Hedw.) Schwaegr.

This is a large, conspicuous, vivid light yellowish
green moss us ally growing upright in tight mats or
cl mps. The stems are densely matted with rust­
colored, wool-like hairs. The leaves are held erect or
slightly spreading and are oblong with a slightly round­
ed point. These leaves are large, especially near the top
of the stem. Enlarged orange cells at the corner of the
leaf base form patches isible with the naked eye. It is
common in wet shaded sites and peaty meadows.

Hooked IDOSS

10 mm

This is a golden-green gl rna f rming in
soft, loose tuft or mats. It stems reep or are more or
less erect hen cro ded. The bran he are rather ir­
regul r and the Ie es gradually taper to I ng cur ed
point, slight! pleated, ith a ingle ob ious nerve.

11 the lea es urve do nard or in one irection
gi ing the moss a quite distinct appearance. Ho e er,
this moss is ery variable often rather raggling, and
causes some trouble in identification. It is common in
wet places, but i never submerged.

Stair-step moss

10 mm

Hylocomium splendens (Hedw.) BSG

Stair-step moss

This is a yellow, golden or brownish green moss
with a silky gloss, and stiff stems which are wiry red­
dish brown and covered with green scales. Each year's
growth originates from the center of the previous
year's growth in successive sprays which give the moss
a characteristic step-like form. The branches are
branched two or three times giving a lacy effect to the
horizontally flattened fronds. The leaves are egg­
shaped, pointed, concave and slightly pleated. The
nerves are short and double. It is found in relatively
rich, moist woods.

Pleurozium schreberi
Schreber's moss

This is a large feathermoss characterized by a
bright, shiny, almost translucent yellowish green
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Fir moss

Thuidium abietinum (Hedw.) B.S.G.

Fir moss

Fir moss is a rather coarse dark brown to dark
green, iry moss unmistakable in the field. Its stems
are erect or arching simply pinnately branched, and
resem ble branches of Abies (Fir)., The branches are
rather short and unequal. The lea es are egg-shaped
narrowing to a bluntly pointed tip, and conca e. The
ner es are single short and stout. It is found on
sunny dr lime-rich slopes, and in conifer woods.

e tending deep into hummo k. here re man
br n he hi hare preading or drooping and a ere
in Ie e. Th branches at the ti of the enl re I
tered into are or Ie com pact h ad . Color range
rom pale or dark green t rough ella bra n crim-

son r iolet. Sphagnunl mo e are u uall found on
et site.

Schreber's moss

Sphagnum species

L.-...J

10 mm

I ~

i

color. It forms thick, extensi e mats. The stems are
red and visible through the lea es which are semi­
transparent pale green egg-shaped or a aI, and some-

ha cur ed. It is arranged to gi e the branches a
some hat succulent appearance when et. The
capsule is cylindrical horizontal often ery cur ed on
a somewhat glo red-bra n talk.

Sphagnum species

Sphagnum mosses

These are ob ious robust mosses, usuall grow­
ing in deep hummocks, tight cushions or extensi e
mats in wet habitats. The stems are long to ery long,


