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ABSTRACT 

Five  major and  four  minor  sites of lodgepole  pine in the 
South central  Interior of British  Columbia  are  described. In descend- 
ing order of site  quality  the  major  ones  are:  Cornus-moss type (CM), 
Calamagrostis type (C),  Calamagrostis-Vaccinium  scoparium type (CV), 
Calamagrostis-Arctostaphylos type  (CA),  Arctostaphylos  -lichen  type 
(AL) .  Significant  relationships  between  site  types  and  stand  data  are 
shown,  and  successional  relationships a r e  briefly  discussed.  The 
ecological  classification of lodgepole  pine  stands  is  the  work of Keith 
Illingworth. 

Five  principal  site  types  identified in spruce-alpine  fir  stands 
of the  Prince  George  region  are  described. In descending  order of 
oite  quality  they a re :  Oplopanax site type (O) ,  Disporum  site type (D), 
Aralia - Dryopteris  site type (A-D),  Cornus - Moss  site type (C-M), 
Equisetum - Sphagnum site  type  (E-S).  Relationships between these 
site  types  and  stand  data  are shown.  The  ecological  classification of 
spruce - alpine fir stands  is  the  work of J .  W . C.  Arlidge. 

The  application of site  types and their  relation  to  silviculture 
and  forest  management  are  indicated  briefly. 



P R E F A C E  

This Note presents  the  forest  site type descriptions  from 
two manuscript  reports: 

"A Preliminary  Ecological  Classification of Lodgepole Pine 
Sites in the South Central  Interior of B.   C."   E.  P. 485, Keith 
Illingworth,  and 

"Forest  Site Type of Spruce-Alpine Fir Forests  at   Prince 
George,  B. C." E .  P .  3 7 3 ,  J .  W . C.  Arlidge. 

These two studies  are  part of continuing projects  which, in 
the  future,  should  yield a comprehensive  report  consolidating  forest 
site type  information of the Montane,  Sub-Alpine,  and  Boreal  Forests. 
The  above  preliminary  reports, which include all  details of scope, 
descriptions of physiography, geology  and climate of study  areas, 
methods of study,  supporting  data,  analysis,  description of site-types 
and their  value  and  use in relation  to  silviculture  and  management 
cannot be made  generally  available in complete  form  because of high 
publication costs.  At the  same  time, it is  recognized  that  Foresters, 
who are  already  familiar with many  features of the  study areas  and 
forest  types,  may have  use  for  the  specific  site  descriptions. 

Because  the  common  names of plants  vary  from  place  to  place, 
and  because  some  plants do  not have  common  names,  plants a r e  called 
by their  scientific  names in this Note. Site-type  names  are followed 
by the  common  names in parentheses. 

This  interim  report  simply  names and describes  the  floristic 
composition of site  types which have  been  identified  to  date,  together 
with some  brief  observations on stand  data  associated with each. 

R. H. Spilsbury, 
Forester   i /c   Research Division. 



INTERIM REPORT ON SOME FOREST  SITE  TYPES IN 
LODGEPOLE  PINE AND SPRUCE-A  LPINE FIR  STANDS 

INTRODUCTION 

For  the  purposes of these  studies,  the  fundamental  unit in the 
classification of forest  vegetation  is  the  "forest  site type .I1 Briefly, 
site  has  been  defined a s ,  "an area  considered  as  to its ecological  factors 
with reference  to  capacity to  produce  forest or other  vegetation;  the 
combination of biotic,  climatic and soil  conditions on an  area"  (SAF). 
This  biological  approach  to  site is based on the  hypothesis  that,  follow- 
ing a period of competition,  plants  form  stable  communities which a r e  
in a state of dynamic  equilibrium with the  complex of growth or  si te 
factors.  A plant  community,  therefore,  is  an  expression of the  factors 
of growth  and  environment  operating in a particular  locality. In a 
forest,  such a community is known as  a forest  site  type. 

"To select  (site)  types,  define  them, and show their 
distribution in the  forest  tract,  is  necessary  work  for 
any  typologist; but this  is only the  beginning,  the f i rs t  
stage; of itself it contributes  very  little  to  the  forest 
economy.  The  isolated  types wi l l  be made  use of in 
practical  forest  management only when their  silvicultural 
characterist ics  are known. In this  case,  the  usefulness 
of forest typology wi l l  depend not  only on the correct 
isolation of forest  (site)  types but also on the  fullness of 
knowledge of their  silvicultural  properties .I' (V .Sukachev.) 

This  paper is concerned  mainly with the  first  stage of selecting 
and describing  forest  site  types in Lodgepole Pine and Spruce  Types of 
the  Kamloops  and  Prince  George  Forest  Districts. Confidence  is  also 
expressed  that knowledge of silvicultural  properties  is being acquired. 

LODGEPOLE  PINE  SITE  TYPES 

The lodgepole  pine  site  types are  based on extensive  reconnais- 
sance of stands and  the  analysis of detailed  observations  and  measurements 
on 112 selected  plots  (varying  from  1/10  to 1 / 2  acre  and  designed  to 
include a minimum of 100 trees  each). 

The stands  occur  at  elevations of from 1000 to 5000 feet  through- 
out an  area  situated  between  the  Cascade and Coast  Mountain  ranges  to 
the  west,  and  the  Cariboo  and  Monashee  Mountain  ranges  to  the  east,  and 
between  the  Canada - United States  border  to  the  south  and a line  from 
Wells  through  Nazko  to  Anahim  Lake  to  the  north.  This  tract  conveniently 
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coincides with Halliday' s M.1., M.Z. ,  and  S.A. 2 forest  regions; 
respectively,  these  are the  Montane Yellow Pine and  Douglas Fir Section, 
Montane Central Douglas f i r  Section  and  the  Interior  Sub-alpine  Section. 
Test  plots show that  the  results  reported in this Note cannot be applied 
unreservedly to  other  regions.  The  stands  are  usually  associated with 
soils  derived  from  glacial  till,  glacio-lacustrine  deposits  or  alluvial 
clays,  silts , sands, and gravels. The variable  local  climates  can be 
generalized  for  valleys and  plateaux  as  follows: 

Valleys  Plateaux 

Rainfall 10 - 20 inches 20 - 40 inches 
Frost=-Free  Period 100 - 175  days 50 - 100 days 
Average Monthly Temperature 

July 65 - 7 0 "  F. 55 - 65" F. 
January 15 - 25" F. 5 - 20' F. 

Throughout  the  region,  March/April  and  July/August  are  typically 
dry and  May/June  and  December  /January  are  periods of maximum  pre- 
cipitation. Although stands of lodgepole  pine  occur  ubiquitously  throughout 
this  region,  their  occurrence  is by no means  haphazard  and  can be ex- 
plained in terms of a number of factors, chief of which is  fire-frequency. 
Throughout,  optimum  growth  conditions  were  observed  to be mesic ,  
although  stands  occur  over  the  range  from  wet bogs to  the  most  xeric 
forest  conditions. 

It  is  within  this  physical  region  that  the  following  observations 
and preliminary  descriptions of site  types  apply. 

TREE AND GROUND COVER (GENERAL) 

Lodgepole  pine (Pinus  contorta Dougl. var.  latifolia  Engel.)  has 
long  been  recognized as  a pioneer  species  because it is  shade  intolerant, 
hardy,  fecund,  has  rapid  initial  growth,  and a relatively  short  life. The 
majority of lodgepole  pine  stands,  therefore,  are a seral   stage in the 
forest  succession and a r e  the  result of the  removal  or  destruction of the 
original  forest  cover.  Because it is a pioneer  species,  lodgepole  pine 
wi l l  rarely  reproduce  itself  unless  there is a return  to  pioneer  conditions 
on the s ite . 

The presence of charcoal in the  soil and f i re   scars  on standing 
trees  and  snags  is  evidence  that  fire is a primary agent in the  establish- 
ment of lodgepole  pine  stands. Within two or  three  years  after a f i re ,  
burned a r e a s   a r e  usually  fully  restocked with pine,  regardless of the 
original  forest  type,  provided  lodgepole  pine  seed is available  to  the  site 
from a marginal  source,  from  serotinous  cones on the site  itself,  or 
from  both. 
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Aspen  (Populus  tremuloides  Michx.),  which  regenerates by 
suckers  and  seeding, is an aggressive  colonizer  often  associated with 
lodgepole  pine on all  sites.  Other  tree  species, when present ,   are  
selective of site  conditions.  They  include  Engelmann  spruce  (Picea 
engelmannii  Parry)  and  alpine fir (Abies  lasiocarpa [Hook. ] Nutt .) at the 
higher  elevations  or  locally on moist   soils;  Douglas fir (Pseudotsuga 
menziesii  iMirb.1  Franco)  at  lower  elevations on damp  to  dry  si tes;  and 
Douglas fir and western  larch  (Larix  occidentalis Nut t . )  on damp  to  dry 
si tes along  the  southwestern  fringe of the  Columbia Forest  Region. The 
composition of the  stands  is  determined by the kind and  degree of dis-  
turbance,  seed  available,  and  seedbed  conditions. Blowdown, entomo- 
logical  and  pathological  epidemics,  logging, and land  clearing  may 
produce  conditions  suitable  for  the  regeneration  and  growth of lodgepole 
stands. Lodgepole  pine w a s  also  observed  to  colonize  recently  formed 
sites;  for  example, a braided  river bed on the  McClinchy  River,  spoil 
dumps  from  the gold diggings  near  Wells,  old  gravel  pits. 

- 

Once established,  the  structure and  composition of a stand  can 
be changed by any of the  above  agencies. In addition,  light  ground  fires 
a s  well as  "selective"  cutting  for  ties  or  fence  posts  are  effective in 
thinning stands. The degree  and  frequency with  which a stand is opened 
up wi l l  affect  its  structure and  composition by the  development of an 
understory of advance  growth of various  species. Although several-aged, 
multistoried  stands of pure  or  mixed  composition  do  exist,  as  the  result 
of repeated  modification of the  original  pine  stand by external  agencies 
or  natural  mortality,  the  majority of immature and thrifty  mature  lodge- 
pole  pine stands  are  characteristically  pure,  even-aged  and  single- 
storied. 

In the  dry,  south-central  Interior,  the  ground  vegetation of 
lodgepole  pine  stands is characterized by the  repeated  occurrence in 
all  site  types of comparatively few species. While some of these  form 
a major  component of the ground  cover  and  some  play a minor  role in 
the  general  composition of the  community,  their  relative  frequency and 
abundance  varies  from one site type  to  the  next  and it is  this  feature 
which is  used  to  distinguish  site  types.  There  are also species which 
are  limited  more  or  less  to  particular  sites, and a r e  of considerable 
diagnostic  value in the  identification of site  types  (character  species). 
Similarly,  absence of certain  species is characteristic of some  site 
types. 

Some  plants a r e  indicative of stand  disturbance  rather  than  site 
quality  and  others  (companions)  have a wide tolerance of habitat  and  show 
little  affinity to certain  units of vegetation.  Consequently,  these  species 
a r e  of small  value in identifying  site  types. 
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FLORISTIC  DESCRIPTIONS O F  FOREST  SITE  TYPES 

Five  principal  site  types  are  associated with stands of lodgepole 
pine in the  study  region.  These  have  been  defined on the  basis of the 
floristic  composition of the  vegetation.  They a r e  named  after  the  dominant 
species or, in the  case of the  Cornus  moss  site  type,  after  the  "selective" 
character  species. 

1 .  Cornus  Moss  Site  Type  (CM)  (Bunchberry-Moss) 

Associated with a plentiful  supply of soil  moisture  during  the growing 
season,  this type  occupies  extensive  areas in the  sub-alpine  forest 
zone. A t  lower  elevations it occurs  sporadically on moist  flats, 
depressions  and,  occasionally, on gentle  slopes  where  its  development 
depends on laterally moving  seepage  water.  Typically,  the  soil  is a 
podsolised  beta  gley  (Wilde,  1946).  The  profile  drainage  is  generally 
restricted  to  poor. 

The CM type supports the best  stands of lodgepole  pine in this  region. 
The stand  is  usually  well-stocked,  comprised of an  overstory of 
lodgepole  pine with an understory of Engelmann  spruce,  alpine fir 
and,  occasionally,  Douglas fir and aspen. 

The shrub  layer  is  variable in density  and  development, but is 
characterized bv Pachvstima  mvrsinites,  Vaccinium  scooarium. V .  
membranaceum,  Lonicera  involucrata,   L.utahensis,Ribescusrre 
and Rubus  Darviflorus. Of local o c c u r r e k e  a r e   R h o d o d e n d r o n o r u r n  

- 
_ ~ ~ _  _ _  " ~~~ 

and  Alnus tennuifolia.  Also,  Spiraea  lucida  and  Shepherdia  canadensis 
a r e  occasionally  present. 

The  herb  layer  has a comparatively  rich  floristic  composition  with 
the  dominant  species  being  Cornus  canadensis  (dominant  over  1/20 or 
more of the a rea ) .  Clintonia  uniflora,  Viola  spp.,  Chimaphila 
umbellata  and  Ramischia  secunda  (Pyrola  secunda).  Other  diagnostic 
species  are of lower  frequency and abundance  than  the  above but a r e  
exclusive  to  this  site  type  and include  Rubus pedatus,  Tiarella  unifoliata, 
Listera  cordata,  and  Galium  triflorum. The grass, Calamagrostis 
rubescens, is usually  present,  particularly on the drier soils of this 
type  where it is  aggressive  and  tends to mask  the  characteristic 
appearance of the  vegetation with its  diffuse  growth.  Other  commonly 
occurring  herbs  include  Arnica  cordifolia,  Linnaea  borealis,  Fragaria 
glauca,  Lupinus. spp.. , Hieracium  albiflorum,  Lilium  parviflorum, 
Osmorhiza  nuda,  Smilacina  racemosa  and  Aquilegia  formosa. 

The moss  layer  is  well  developed  and  continuous,  composed  chiefly 
of Calliergonella  schreberi,  Hylocomium  splendens,  Ptilium  crista- 
castrensis,  Dicranum  spp.  and  Rhytidiadelphus  triquetrus.  Ground 

c _ ~  -~ """ ~~ ""."" ~ ~~~ ~~ 

- 

-. 

- 

. 
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lichens  are  relatively  infrequent. 

2.  Calamagrostis  Site Type (C)  (Pine  Grass) 

This  site type  is  ubiquitous  throughout  the  study-region  where it 
occurs on fresh but well-drained  sites  ranging  from  flats  to  moder- 
ately  steep  slopes. It indicates  moist  to  fresh  conditions  (drier  than 
CM type)  and  the  soils  associated with it are  deep,  freely  drained, 
slightly  podsolised  sandy  loams. 

This  s,ite type is one of the  highly  productive  lodgepole  pine si tes 
although  average  height,  stand  density,  basal  area  and  volume  growth 
a r e  somewhat  lower  than in the  Cornus  moss  site  type.  The  stands 
a r e  composed of a lodgepole  pine  overstory,  sometimes with aspen, 
Douglas fir or  western  larch;  scattered Douglas fir and  an  occasional 
Engelmann  spruce  may be present in the  poorly  developed  understory. 
Aspen  suckers  sometimes  occur  abundantly in the  shrub  layer of the 
more open stands. 

The  shrub  layer  is  usually  not  well  developed,  although  Shepherdia 
canadensis  is  almost  invariably  present and may be abundant,  along with 
Spiraea  lucida,  Rosa  spp.  (mostly R .  acicularis)  and Mahonia 
aquifolium.  Vaccinium  caespitosum, V.  membranaceum,  Lonicera 
utahensis,  Pachystima  myrsinites, Sa& spp. and  Rubus  parviflorus 
occur  sporadically. 

The herb  layer  is  dominated and  masked by a vigorous and complete 
cover of Calamagrostis  rubescens.  Closer  examination wi l l  reveal 
a scattering of Arnica  cordifolia,  Aster  spp.  (mostly A .  conspicuus) 
and,  less  frequently,  Antennaria  racemosa,  Hieraciumalbiflorum, 
Chimaphila  umbellata,  Lupinus  spp.,  Lilium  parviflorum,  and 
Thalictrum  occidentale.  Non-selective,  companion  species  are 
often numerous and  they  include  Linnaea borealis,  Epilobium 
angustifolium,  Fragaria  glauca  and  Peramium  decipiens.  Cornus 
canadensis  and  Clintonia  uniflora s o m o c c u r r e  localized 
to  moist  hollows.  Thin,  creeping  stems of Arctostphylos  uva-ursi 
are often  sparsely  present. 

Mosses  are  generally abundant  and a r e  chiefly  represented by 
Calliergonella  schreberi,  Hylocomium  splendens,  Dicranum  spp., 
and  Brachythecium  spp.,  Ptilium  crista-castrensis is common. Of 
the  lichens,  small  patches of Peltigera  and  Cladonia  species  occur, 
generally on boulders. 

" - 
- 

- 

- 
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3 .  Calamagrostib  Vaccinium  Scoparium  Site  Type  (CV)  (Pine Grass- Blueberry) 

This  site type is  limited in British  Columbia  to  the  southern  part 
of the  dry  Interior,  namely,  the  central and southern Okanagan  and 
Similkameen  drainages. It is found on gentle  to  moderate  slopes. 
The  soil is typically a Grey Wooded Podsol,  frequently with slightly 
impeded  drainage in the B horizon . 
The young and immature  stands  are  well  stocked but stagnation and 
subsequent  mortality  result in a reduction in the  density of mature 
and  over-mature  stands of this  site  type.  Stands in CV type a r e  of 
medium  site  quality. The understory  is  poorly  developed and con- 
s is ts  of scattered Douglas fir,  spruce and  alpine fir.  

The  dominant  shrubs a r e  Vaccinium  scoparium  and V. membranaceum. 
Pachystima  myrsinites is always  present  and  may, with Spiraea  lucida, 
be abundant.  Shepherdia  canadensis  is a regular  component of the 
community  and  sometimes  masks  the  shrub  layer.  Lonicera  utahensis 
is  usually  present in very  small  numbers, while L.  involucrata and 
Rosa  spp.  are  conspicuously  infrequent. 

The herb  layer  is  dominated by Calamagrostis  rubescens.  The  most 
frequent  and  abundant  forbs  are Lupinus  spp.  Also  abundant a re  
Linnaea  borealis,  Chimaphila  umbellata  and  Fragaria  glauca . Small 
amounts of Hieracium  albiflorum,  Arctostaphylos  uva-ursi,  Arnica 
cordifolia.  Antennaria  racemosa  and  Ramischia  secunda  are  common. 

- 
" 

- - 

4 .  

Cornus  canadensis,  Pedicularis  bracteosa and  Clintonia  uniflora a r e  
rarely  present  and  the  absence of Galium  species is notable. 

~. ~ 

The  moss  layer is thin,  patchy,  and  composed  chiefly of 
Calliergonella  schreberi,  Hylocomium  splendens and  Dicranum  spp 
with  Brachythecium  spp.  also  occurring. Small patches of lichens 
a r e  common:  they  include .Cladonia spp.  and,  less  frequently, 
Peltigera  spp. 

Calamagrostis - Arctostphylos  Site  Type  (CA)  (Pine Grass- Bearberry) 

This type occurs on from  moderately  dry to dry,  rocky  flats,  benches, 
and  slopes.  It is probably  the  most  common of the  pine  site  types 
in the  dry  Interior  zone.  The  soils  are  freely  drained  sandy  loams 
or  loamy  sands of podsolic  character. 

This  site is of medium  productivity.  The  stands  are  usually  under- 
stocked, and  have  an  open,  sometimes  parklike  appearance.  The 
overstory  is  composed of lodgepole  pine,  occasionally with smaller 
amounts of Douglas fir or  western  larch.  Appreciable  numbers of 
young Douglas fir, aspen  suckers  and,  more  rarely,  spruce  are 
present in the  understory  and  shrub  layers. 

, 
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Floristically,  this type is transitional between  the  Calamagrostis 
and  the  Arctostaphylos - lichen  types, and all  gradations within this 
ecotone are   to  be found.  They are  of such  frequent  occurrence  as 
to  warrant  their  arbitrarv  classification  as a distinct  tvpe.  Thev 
a r e  distinguished by the  relative  proportion of Calamagrostis 
rubescens and forbs to  Arctostaphylos  uva-ursi,  Carex  spp.  and 
lichens. The causative  agent  appears to be the  availability of 

.. 

soil  moisture. 

Typically,  the  shrub  layer  is  sparse. It is  dominated by Rosa  spp. 
(mostly R . acicularis and R . gymnocarpa),  Shepherdia  canadensis 
and  SDiraea  lucida. L e s s x e a u e n t  in occurrence  are  Amelanchier 

- 

alnifolia,  Juniperus  montana  and  Vaccinium  species,  chiefly V .  
caespitosum. 

- 

The  herb  laver  is often  masked bv Calamaerostis  rubescens.  al- e 

though Arctostaphylos  uva-ursi  and  Linnaea  borealis a r e  always 
abundantly  evident.  They are  supported by Fragaria  glauca,  Aster 
spp.,  Arnica  cordifolia and  Achillea  millefolium  and,  less  frequently, 
Epilobium  angustifolium,  Solidago  spathulata,  Galium  boreale, 
Lathyrus  ochroleucus,  Antennaria  spp. and  Melampyrum  lineare. 
Compared  to  their  occurrence in the CV s i t e m u s  spp. 
a r e  significantly  infrequent. 

The moss  cover is thin  and  discontinuous; its dominant  elements 
are  Calliergonella  schreberi and  Dicranum  spp.  Lichens  are  abun- 
dant,  and  are  dominated by Peltigera  aphthosa, P .  canina  and 
Cladonia  spp.,  chiefly C.  gracilis. 

~ ~~~~~ 

"" 

- 
- 

5 .  Arctostaphylos - Lichen  Site  Type  (AL)  (Bearberry-Reindeer Moss) 

This  type  occurs  most  abundantly in the  drier  parts of the  Cariboo 
and  Chilcotin  regions. It also  occurs  less  extensively in the  Okanagan 
district  where it is  localized  to  dry,  rocky  knolls,  bluffs  and  ridge- 
tops of south or west  aspect. It is  associated with extremely  dry 
sands  or  loamy  sands. 

The  Arctostaphylos - lichen  type is  indicative of low site  productivity. 

Typically,  the  older  stands are  pure,  many-aged  and of very low 
density.  The  trees  are of such  poor  form  and  quality  as  to  have no 
commercial  value. Advance growth of pine,  aspen  and,  more  rarely, 
Douglas fir or  larch  is  sporadically  present in the  openings. 

This  site type  is  marked by the  scarcity of its floristic  composition. 
The  shrub  layer is generally open and, in addition  to  scanty r e -  
generation of pine,  comprises  Rosa  spp.  (chiefly R .  acicularis) ,  - - 
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Juniperus  montana and Shepherdia  canadensis. 

The herb  layer  is  characterized by an  almost  continuous  oover of 
Actostaphylos  uva-ursi.  Calamagrostis  rubescens, when present, 
has a sparse,  diffuse  growth.  Other  species, which a r e  usually 
present in small  numbers,  include  Solidago  spathulata,  Fragaria 
glauca,  Oryzopsis  exigua,  Achilea  millefolium,  Carex.spp.,  Aster 
spp.,  and  Galium  boreale. 

The mosses  are  very weakly represented in the  occasional  presence 
of Calliergonella  schreberi and  Dicranum  spp. In contrast,  the 
lichen  layer is strongly  developed  and is comprised of several  
species of Cladoniae. DrinciDallv C. gracilis,  C.  silvatica and 

- 
- - 

- . _  . , ~" 
C.rangiferina.  Peltigera  aphthosa  and P. canina are   a lso  very 
abundant. 

In addition  to  the  site  types  described  above,  there  exists  within  the 
study  region a number of site  types which a r e  of limited  occurrence. 
Four of these  are worthy of mention. 

6 .  Pachystima  Site Type (False Box) 

This type is native  to  the  moist  Columbia  forest  zone, but it  occurs 
sporadically in the  south-eastern  part of the  study  region. It is 
found on moderately  dry  to  fresh,  slightly  podsolised  loams. 

The tree  layer  consists of lodgepole  pine  and,  sometimes,  Douglas 
fir and  western  larch, with western  red  cedar,  mountain  maple 
(Acer  glabrum  Torr.  var.  douglasii LHook] Piper)  and white birch 
(Betula  papyrifera  Marsh  var.  subcordata  Rydb, ] Sarg .) in the 
understory. The site quality  is good. 

The  shrub  layer  is  strongly  developed and includes  mountain  maple, 
Rubus parviflorus  and  Shepherdia  canadensis.  The  dwarf  shrubs 
a r e  dominated by an abundance of Pachystima  myrsinites . Mahonia 
aquifolium,  Rosa  spp.,  Chimaphila  umbellata,  Spiraea  lucida  and 
Lonicera  spp.  are  also  present. 

The  herb  layer  is  rich and  the  following species  usually  occur: 
Streptopus  amplexifolius,  Smilacina  racemosa,  Clintonia  uniflora, 
Linnaea  borealis,  Aralia  nudicaulis, Adenocaulon bicolor, 
Osmorhiza nu& and  Cornus  canadensis.  Calamagrostis  rubescens 
may be present on the  drier  si tes.  

- 

- - 

- 
The mosses   a re  not strongly  represented.  Calliergonella  schreberi 
and  Rhytidiopsis  robusta  are  the  most  common. 
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7 .  Vaccinium  Scoparium  Site Type (Blueberry) 

In British  Columbia,  this  type would appear  to be confined  to  the 
extreme  southern  limits of the  Province  at  elevations of from  4,000 
to 5, 500 feet.  This  observation  corroborates  the  findings of 
Ilvessalo  (1929) who suggested  that  the  Arctostaphylos - lichen  and 
Vaccinium  scoparium  types  are  characteristic of northerly and 
southerly  latitudes  respectively, and are  geographically  interchange- 
able  as  regards  site  productivity. It occurs on dry,  rocky  or 
gravelly  soils. 

The  forest  is  composed of pure lodgepole  pine in a fairly open stand. 
Very  dense,  stagnant  stands of small  scrubby  trees  may be seen 
occasionally.  Spruce  occurs  sporadically in the  understory. 

The shrub  layer  is  relatively open  and is composed of Juniperus 
montana  and,  less  frequently,  Shepherdia  canadensis  and  Spiraea 
lucida;  Vaccinium  scoparium is always  present  as a continuous 
cover  or in large  patches  interspersed with V.  membranaceum, V .  
caespitosum,  Carex  spp.,  "Hieracium  albiflorum,  Arnica  cordifzia, 
Pyrola  chlorantha,  Chimaphila  umbellata and - Aster  spp. 
Calamagrostis  rubescens, when present,  is sparse .  

Mosses  frequently  occur.  They  are  chiefly  Polytrichum  juniperinum, 
Calliergonella  schreberi and  Dicranum  spp.  Cladonia  spp.  and 
Peltigera  spp.  are  abundant. 

8.  Heracleum  Lanatum  Site  Type (Cow Parsnip) 

This  type  is found on sites which are  subject  to  periodic flooding 
and  deposition of fertile  alluvium.  Hence, it usually  occurs  along 
the  edges of creeks,  although it is rarely found in the  study  region. 

The  soil  is  characteristically  an  alpha  gley  (Wilde,  1946). The 
stand is composed of lodgepole  pine,  Engelmann  spruce  and  alpine 
fir.  

The shrub  layer  is  composed of Ribes  lacustre,  Sambucus  melanocarpa, 
Viburnum  pauciflorum  and  Lonicera  involucrata.  The  luxuriant  herb 
layer  consists of Cornus  canadensis,  -Rubus-pedatus,  Equisetum 
hvemale. E.  arvense.  Heracleum  lanatum,  Actaea  arguta,  Veratrum 

I 

eschscholtzi,  Thalictrum  occidentale,  Aconitum  columbianum, 
Cicuta  occidentalis,  Clintonia  uniflora,  Pyrola  spp.,  Streptopus 
amplexifolius  and  Smilacina  racemosa. 
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The mosses  are  dominated by Ptilium crista-c.astrensis  and Mnium 
uunctatum. 

9 .  Equisetum - Sphagnum  Site  Type (Horsetail-Peat  Moss) 

This  type  is  localized  to  small  areas  bordering  marshes and lakes. 
In spite of a high  water  table  and  possibly  poor  aeration,  the  growth 
of lodgepole  pine was found to  be  good.  The  soil  is an alpha  gley 
(Wilde,  1946)  overlain by a black,  peaty  muck. 

In addition  to  pine,  the  stand  includes  Engelmann  spruce  and  alpine 
fir. The shrub  layer  is  patchy and composed of Alnus  sinuata,  Ribes 
lacustre,  Vaccinium  membranaceum and Lonicera  involucrata. The 
rich  herb  layer  is dom-setum arvense, but  includes 
Drvooteris  linnaeana,  Athvrium  filix-femina  and  Veratrum 

- 
, .  . ~ ,  

eschscholtzii.  Valeriana  sitchensis,  Senecio  pseudaureus,  Tiarella 
unifoliata  and  Habenaria  saccata  may be present  also.  Microtopo- 
graphic  variations  have a pronounced  effect upon the  occurrence in 
this  type of certain  plants  such  as Rubus pedatus,  Cornus  canadensis, 
Mitella  nuda, Viola spp.,  Streptopus  amplexifolius  and  Lycopodium 
annot  inum. 

~ ~~~ 

" 

Mosses  are  abundant.  They  are  characterized by Sphagnum recurvum 
and S. squarrosum. Mnium  punctatum,  Aulocomnium  palustre, 
Callzrgonella  schreberi and Brachythecium  spp.  occur  frequently. 

PRODUCTIVITY  RELATIONSHIPS 

Total-volume-per-acre-to-age  relationships  (Figure 1) a re   p re -  
sented as a measure of the  relative  productivity of the  major  sites. It is 
obvious  that  the  forest  site  types  define  sites with  both significant  and 
important  differences in productivity,  from  the  highest  volume CM, through 
C, CV, CA, to  the  poor  AL  site. 

Relationships  between  heights of dominants  and  co-dominants  to 
age  and  basal  area  to  age  are given in Figures 2 and 3 .  In general, the 
height  and  basal  area  curves occupy  the same  relative  positions  as  volume 
for  the  different  sites. In detail,  the  height  differences  are not  .significant 
between  the two best sites, CM and  C,  nor between  the  two  medium sites. 
The basal  areas show a confusing  overlap  for  the  three  better  sites. 

Relationships of number of t rees  to age  or  average  stand  diameter 
to  age  were not  definable.  However,  rough  trends of density  are  apparent 
in the  graph of number of trees  and  average  stand  diameter  (Figure 4). 
The CM sites  clearly  support  the  densest  stands, followed by the C, CV, 
CA and  the  least  dense,  AL. 
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Briefly  and  tentatively,  for  the  major  sites: 

The two most  productive  sites, CM and C,  produce  equally  tall 
t r ee s ,  at given ages,  but a tendency  to  denser  stocking  makes 
the CM the  more  productive of the  two.  Because of the  un- 
defined  number of trees  or  average  stand  diameter with age 
relationships it is assumed  that  this  denser  stocking on CM 
si tes ,   a t  given ages,  may be in any  appropriate  combination of 
numbers and sizes of trees;   for  example,  many more  t rees  of 
lesser  average  stand  diameter,  or  more  trees of similar  stand 
diameter,   or  fewer  trees of much  larger  average  diameter  than 
on C s i tes .  

The  two sites of medium  productivity, CV and  CA, also  produce 
equally  tall  trees  at  given  ages, though much  shorter  than on 
CM or C  sites..  Again a tendency  to  denser  stocking  makes  the 
CV the more  productive of the  two. 

The  lowest  volume  productivity of the  AL  site is a reflection of 
the  shortest  trees and least  dense  stand  condition of all  major 
si tes.  

MISCELLANEOUS OBSERVATIONS 

The  volume-productivity  measures,  together with the  observa- 
tions on moisture and drainage of the  sites which a r e  included in floristic 
descriptions, would indicate a relationship between  volume  and moisture. 
The site  types in descending  order of productivity,  CM, C ,  CA and AL, 
follow a moisture  gradient  from  the  mesic CM to  the  xeric  AL. The CV 
type  is  an  anomaly in that  its  productivity is medium though it tends  to be 
associated with moister  conditions  than CA and  even with some C s i tes .  

The practical  value of an  ecological  classification is greatly 
enhanced if the  site  types  can be identified  after a major  disturbance  such 
a s  logging or  fire.  Empirical  examination of a number of lodgepole  pine 
si tes in  which disturbances  had  resulted in partial  or  total  removal of the 
tree  cover showed  that  ground  vegetation was  changed by the  invasion or 
increase in abundance of xerophyllous and light-demanding  species.  Thus, 
following cutting or   f i re ,  a site type  tends  to  assume  the  appearance of 
the  next  lower  type, but this  transformation is rarely  complete.  .Each 
community  retains  many of its characteristic  elements  and,  although 
these  may be much  reduced in abundance and vigor,  they do afford  an 
adequate  and  reliable  means of distinguishing  the  original  site  type. 

A valid  investigation into the  natural  succession of vegetation 
necessitates  the  periodic  re-examination of permanent  sample-plots 
over a long period of time.  However, on the  better  sites,  the  understory 
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is found to  include  certain  tree  species  regarded  as being successors to 
the se ra l  lodgepole  pine. While recognizing  that  the  presence  or  absence 
of a species on'a site  depends not  only upon the  complex of site  factors 
but also on the  availability of viable  seed  and  conditions  for  germination 
and establishment,  the  relative  frequency  and  abundance of these  successor 
species in the  different  site  types  indicate  that  forest  succession  takes 
place in the CM, C ,  CV, and CA types.  The CM type  characterizes a 
spruce - alpine fir climax,  the C and CA types typify a succession  to 
Douglas fir or Douglas fir and  western  larch, while the CV type  apparently + 
may  develop in either  direction. The A L  site  type, which rarely  has  sub- 
sidiary  species  associated with the  lodgepole  pine,  is a self-perpetuating 
type, shown by the  numerous  open-grown,  multistoried,  many-aged 
stands  to be found on these  sites. 
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FIG. 4 TOTAL NUMBER OF  STEMS  PER ACRE - AVERAGE D. B. H. 
RELATIONSHIP FOR  LODGEPOLE  PINE  SITE  TYPES. 
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Plate I. CORNUS - MOSS TYPE B . C . F . S .  1 2 3 1 5 / 4  
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Plate 11. CALAMAGROSTIS TYPE  B.C.F.S. 1231612 

Plate 111. CALAMAGROSTIS TYPE WITH SOOPOLALLIE B.C.F .S .12316/4  
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Plate IV.  CALAMAGROSTIS - VACCINIUM  SCOPARIUM 
TYPE B.C .F .S . lL317IZ  

Plate V .  CALAMAGROSTIS - VACCINIUM  SCOPARIUM 
TYPE WITH  SOOPOLALLIE  DOMINATING THE 

SHRUB  LAYER  B.C.F.S.12317/1 
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P l a t e  VI.  CALAMAGROSTIS - ARCTOSTAPHYLOS  TYPE 
B .C .F .S .   11944  

P l a t e  VII. ARCTOSTAPHYLOS - LICHENS  TYPE  B.C.F.S.11941 
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P l a t e  VIII. STAND O F  LODGEPOLE PINE  WITH A SPRUCE 
AND ALPINE-FIR  UNDERSTORY.  CORNUS- 
MOSS TYPE B.C .F .S .1231512  

Plate IX. LODGEPOLE PINE WITH A DOUGLAS FIR UNDER- 
STORY.  CALAMAGROSTIS  TYPE  B.C.F.S.12316/5 
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SPRUCE - ALPINE FIR SITE  TYPES 

The spruce  site  types  are  based on extensive  reconnaissance 
of stands  and  analysis of detailed  observations and measurements on 70 
selected  plots (20, one-fifth ac re ;  50, four-tenth  acre).  Stands  were 
located in areas  east,  north  and  south of Prince  George.  East of Prince 
George  examinations  were  made  from  Shelley  to  Sinclair  Mills, but work 
w a s  concentrated at the  Forest  Experiment  Station,  at  Aleea  Lake,  and 
at Newlands.  North of Prince  George,  stands in the  Crooked  River  Forest 
along  the  Hart Highway were  examined. South of Prince  George,  most of 
the  work was  done in the  Naver  Forest along  the  Stone Creek  and  Naver 
Creek  Forest  Development  Roads  and  along  the Hixon Creek  road. 

The stands  are  usually  associated with the  moderately  leached 
acid  soils  derived  from  glacial  till,  glacio-lacustrine  deposits  and, 
along rivers  and  streams,  alluvial  clays,  silts,  sands and gravels. 
Throughout  the a rea ,  in depressions with restricted  drainage,  are found 
organic  soils - muskegs,  meadows,  sedge  swamps,  and  shallow  muck 
soils. The variable  local  climates  can be generalized  for  this  rolling 
plateau  region  as:  rainfall - 20-to-36  inches ; average  monthly  tempera- 
tures,  July 58' to 60" F., January 5' to 14'F., with extremes of -59O 
to  t102'  F.; frost-free  period, 50 to 100 days. 

It is within this  physical  region with its  general  range of climatic 
and  edaphic  conditions  that  the  following  observations  and  preliminary 
descriptions of site types  apply. 

Tree and  Ground  Cover  (General) 

The forests  are in the  eastern  part of the area  classified by 
Halliday  (1937) a s  the  Montane Transition  Section  (M.4.) of the Montane 
Forest  Region.  The  forests  are  characteristically  composed of a mixture 
of white  spruce  (Picea  glauca  [Moen.] Voss) and  alpine fir (Abies 
l a s i o c a r p a   [ H o o k T u t t . )  with scattered  birch  (Betula  papyr=Marsh.) 
and,  occasionally,  aspen  (Populus  tremuloides  Michx.)  and  Douglas fir 
(Pseudotauga  menziesii [ M v m p s  and-rotting  logs of 
Douglas fir suggest  that  species  formerly  had a greater  representation. 
Lodgepole  pine (Pinus  contorta Doug. var.  latifolia  Engelm.)  occurs in 
pure  stands  and in varying  mixtures with spruce and  other  species  as a 
seral   species following fires.  Aspen  and  birch  also  form  pure  stands 
and  stands  mixed with other  species following f i res .  Black  spruce 
(Picea  mariana [Mill .]  B.S.P.) and  lodgepole  pine  together  or  separately 
a r e  found in bogs.  Black cottonwood (Populus  trichocarpa T. & G.)  is 
found on alluvial  soils on river  bottoms.  Sporadic  occurrence of western 
hemlock  (Tsuga  heterophylla  [Raf.]  Sarg.)  and, in the  more  easterly 
part,  western  red  cedar  (Thuja  plicata  Donn.)  indicate  transition  to  the 

- 

- 

- 
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Northern  Section  (CL.2) of the  Columbia  Forest  Region.  Transition  to 
the  Sub-alpine  Section ( S A .  2) takes  place  to  the  north  and,  at  higher 
elevations,  to  the  east of the  studied  region. 

The  ground  vegetation of spruce - alpine fir stands of the 
Prince  George  region is rich in species  and, on the  better  sites,  rather 
lush in growth.  There  are  many  species  that  occur in all site  types, 
but their  frequency  and  abundance  varies  from  site  type  to  site  type. 
This  feature  is  used  to  distinguish  the  site  types.  Some  species  are 
limited  to one or two site  types  and  their  presence  or  absence is of con- 
siderable  value in the  identification of site  types. 

FLORISTIC  DESCRIPTIONS O F  FOREST  SITE  TYPES 

1.  Oplopanax  Site  Type (0) (Devil' s Club) 

An almost  complete  cover of devil' s club  (Oplopanax horridum  [Sm.] 
Miq.)  and  large,  widely--spaced  trees  are  outstanding  features of 
the  Oplopanax site  type. It is  usually found on level  or  gently  un- 
dulating  ground.  The  soil  is wet to  moist but  with drainage in the 
upper  part of the  profile.  Soil  texture  is  often  sandy  loam  or  loam 
varying in depth  from one to  six  feet  over silt or  clay.  The  soil 
has a prominent  leached  layer.  OccasionalIy  the 0 site  type  is found 
on silt or  c1ay;~on  these  soils it usually occurs on slopes. 

Widely-spaced,  large  spruce  and  alpine fir form  the  tree  layer. 
Birch and understory-spruce and  alpine fir a r e  found under  openings 
in the  canopy.  Average  height of dominant  spruce is 130 feet. 

The  shrub  layer is dominated by an  almost  complete  cover of 
Oplopanax horridum, with  Rubus parviflorus  next in abundance. 
Always present  are  Lonicera  involucrata,  Vaccinium  ovalifolium, 

of Rubus idaeus.  Frequently  Cornus  stolonifera,  Ribes  hudsonianum, 
Rosa  acicularis  and  Sorbus  sitchensis  are found and,  occasionally, 
Sambucus  pubens,  Spiraea  menziesii and  Corylus  cornuta. 

- V .  membranaceum,  Viburnum  pauciflorum,  and  scattered  plants - - 

The  herb  layer  is  dominated by ferns - Athyrium  felix-femina, 
Dryopteris  austriaca,  Gymnocarpium  dryopteris  (Dryopteris 
linneana), and  often  Thelypteris  phegopteris.  Always  present  are: 
Equisetum  sylvaticum,  Streptopus  amplexifolius,  Tiarella  unifoliata, 
Rubus pubescens,  Rubus  pedatus, Mitolla nuda,  Galium  triflorum, 
Aralia nudicaulis,  and  Cornus  canadensis.  Frequently,  Smilacina 
racemosa  and,  occasionally,  Cinna  latifolia,  Circaea  alpina, 
Impatiens,  sp.,  Actaea  arguta.  and  Veratrum  eschscholtzii  are 

- 

found. 
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The moss  layer  varies  from  patchy  to  continuous, and is thin. 
Brachythecium  sp.,  and Mnium spp.  are  always  present, and Ptilium 
crista-castrensis and  Rhytidiadelphus  triquetrus  occur  frequently. 
Often Ptilium  crista-castrensis is conspicuous by its rather  com- 
plete  cover on rotting wood. 

2. Disporum  Site  Type  (D)  (Fairybells) 

The  outstanding  feature of the  Disporum  site  type  is  the  well- 
developed  shrub  layer with thimbleberry  (Rubus  parviflorus  Nutt.) 
and  the  shrub-like  fairybells  (Disporum  oregonum 1s. Wats.] 
W .  Miller) being  conspicuous.  The  trees  are  large and  evenly 
spaced.  The D site type occurs on slopes  and is infrequent in occur- 
rence. The soil is moist  to  fresh and texture i q  usually a silty  loam 
or  clay  loam  varying in depth  from 10- to  24-inches  over  compact 
till  or  varved  clay. 

Well-spaced  spruce  and  alpine  fir with occasional  Douglas fir and 
aspen  form  the  tree  layer. The understory is usually  light  and  well- 
spaced. 

The shrub  layer is well  developed with Rubus parviflorus  dominant. 
Always present  are  Cornus  stolonifera,  Rosa  acicularis,  Spiraea 
lucida  and .Viburnum pauciflorum.  Frequently,  Lonicera  involucrata, 
Vaccinium  membranaceum.  Amelanchier  alnifolia,  Alnus  tenuifolia, 

- - 
.~ 

Sorbus  sitchensis  and  occasionally  widely-scattered Oplopanax 
horridum  are found. 

The  shrub-like  DisDorum  oreeonum  is  the  dominant  herb. Usuallv . 
present  are:  Gymnocarpium  dryopteris  [Dryopteris  linnaeana] , 
Lathyrus  ochroleucus,  Mitella  nuda,  Thalictrum  occidentale,  Cornus 

., 
~ ~ ~~ ~ ~~~~~~~~~ 

canadensis,  Osmorhiza  nuda, C-iintonia unifiora,  Smilacina  racemosa, 
Linnaea  borealis.  Tiarella  unifoliata.  Pvrola SDO. Galium  triflorum, 

- 
. ,  .. 

Streptopus  roseus. 

Occasionally,  Actaea  arguta,  Petasites  frigidus and  Rubus pubescens 
a r e  found. 

Moss  cover is thin and patchy.  Always  present a r e  Rhytidiadelphus 
triquetrus,  Brachythecium  sp., and  frequently  Mnium  spp.,  Ptilium 
crista-castr-iergonella - schreberi  occur. 

- 

3.  Aralia .- Dryopteris  Site Type (A-D) (Sarsaparilla-Oakfern) 

On the  Aralia - Dryopteris  site  type,  stocking  is  denser  than on the 
0 and  D site  types.   Trees  are often in groups  and  there is more 
alpine  fir,  Oak fern  (Gymnocarpium  dryopteris 1 L.] Newm.)  is  the 
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important  characteristic  plant of the A-D site  type.  This  site type 
usually  occurs on the  middle  to  lower  part of slopes but is occasion- 
ally found on undulating  ground.  The  soil is moist and varies in 
texture  from  sandy  loam  to  clay.  There is usually  mottling in the 
B horizon  at a depth of 12-  to  30-inches.  Average  height of dominant 
spruce  is 117 feet. 

Spruce,  alpine fir and,  usually,  scattered  birch  form  the  canopy. 
Frequently,  there  are  scattered Douglas fir and  occasionally  aspen 
is found.  The  understory  varies  from  moderate  to  dense and is 
formed of alpine fir with a few spruce.  

If the  understory is moderate in density  the  shrub  layer  is  fairly  well 
developed.  Always  present  are:  Vaccinium  membranaceum,  Rosa 
acicularis,  Lonicera  involucrata,  Viburnum  pauciflorum, Rubus 
parviflorus,  Cornus  stolonifera  and  Ribes  lacustre .. 
Frequently: Alnus tenuifolie,, Vaccinium  ovalifolium,  Spiraea  lucida, 
Amelanchier  alnifolia  and  scattered  small  plants of Oplopanax 
horridum.  Occasional  Sorbus  sitchensis  is found. When the  under- 
story  is  dense  the  abundance  and  vigor of the  shrubs is greatly 
decreased. 

- 

A dense  understory  also  decreases  the  abundance and  vigor of the 
plants in the  herb  layer. When the  understory  is  moderate  the  fol- 
lowing are  always  present:  Gymnocarpium  dryopteris, Aralia 
nudicaulis,  Smilacina  racemosa,  Tiarella  unifoliata,  Cornus 
canadensis,  Equisetum  sylvaticum, C l i n t o n m a ,  Galium 
triflorum, Rubus pedatus. 

Frequently:  Streptopus  roseus,  Pyrola  secunda, Rubus pubescens, 
Lycopodium  annotinum  and scattered  plants of Athyrium  felix-femina, 
Disporum  oregonum. 

Occasionally:  Mitella  nuda,  Veratrum  eschscholtzii,  Streptopus 
amplexifolius . - 
With a moderate  understory of t rees  the  moss  layer  varies  from 
patchy  to  continuous.  Ptilium  crista-castrensis is the  most common 
moss ;  Mnium spp.  and  Calliergonella  schreberi  are  always  present; 
Brachythecium  sp.,Hylocomium s p l e n d e m h y t i d i a d e l p h u s  
triquetrus  occur  frequently. When the  understory is dense,  the  moss 
cover is complete  and  Eylocomium  splendens  becomes  dominant  or 
co-dominant with Ptilium  crista-castrensis. 

- 
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4 .  Cornus - Moss Site Type (C-M) (Bunchberry-Moss) 

A complete  moss  cover,  abundance of Cornus  canadensis  and  usually 
a dense  understory of small  alpine fir are  features of the  Cornus - 
Moss site  type.  The C-M site type  is  usually found on the  tops of 
hills  and on upper  slopes, but occasionally it occurs on undulating 
ground  often  surrounding  swamps.  Soil is fresh  to  dry and texture 
varies  from  stoney  loamy  sand  to  clay but the C-M site type reaches 
best  development on light  soils.  Average  height of dominant  spruce 
is 11 1 feet. 

The tree  layer  is  usually  moderate  to  dense.  Spruce and  alpine fir 
a r e  always  found,  birch  and  scattered Douglas fir frequently,  aspen 
occasionally  and  lodgepole  pine  rarely.  The  understory  varies 
from  moderate  to  very  dense  and  is  composed of alpine fir and a 
few spruce.  

The  development of the shrub  layer  depends on the  density of the 
understory and is  almost  absent when the  understory  is  dense. Al -  
ways present  are:  Vaccinium  membranaceum,  Viburnum  pauciflorum, 
Spiraea  lucida,  Rosa  acicularis,  Lonicera  involucrata,  Amelanchier 
alnifolia, Rubus parviflorus,  Sorbus  sitchensis.  Vaccinium 
ovalifolium,  Cornus  stoionifera  and  Ribes  lacustre  occur  frequently, 
and  Corylus  cornuta  occasionally. 

” 

Herb  Layer.  Cornus  canadensis and  Clintonia  uniflora a r e  abundant. 

Usually  present  are:  Linnaea  borealis,  Pyrola  spp.,  Goodyera 
oblongifolia,  Rubus  pedatus,  Streptopus  roseus,  Aralia  nudicaulis . - 
Frequently:  Tiarella  unifoliata,  Petasites  frigidus, Rubus  pubescens. 
Smilacina  racemosa,  Disporum  oregonum,  Gymnocarpium  dryopteris. 

- 
Occasionally:  Galium  triflorum,  Lathyrus  ochroleucus-. 

Moss Laver.  The  moss  laver  is continuous  and  often  thick. 
Calliergonella  schreberi and Ptilium  crista-castrensis  are  the 
principal  species in the  moss  carpet. The first is  dominant on light 
soils  and  the  latter on heaw  soi ls .  Rhvtidiadelohus  triauetrus  occurs ~~ I I 

frequently  and  Mnium  spp.  occasionally.  Hylocomium  splendens is 
dominant when the  understory  is  dense. 

A-D site type  occasionally  and C-M site type  frequently  have a dense 
understory of small  alpine fir. Under  this  condition  shrubs  and  herbs 
are  reduced in abundance  and  vigor.  Hylocomium  splendens  is  often 
dominant in the  moss  layer. Such  conditions  make it difficult  to 
separate  these  site  types. If there  are Rubus parviflorus,  Viburnum 
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pauciflorum,  Alnus  tenuifolia of fair  vigor  and small scattered  plants 
of ODloDanax horridum  Dresent, A-D site  twe  is   indicated.  " - 
Gymnocarpium  dryopteris,  Galium  triflorum,  Tiarella  unifoliata, 
Equisetum  sylvaticum,  Athyrium  felix-femina,  Veratrum  eschsholtzii 
and StreDtouus  amolexifolius  also  indicate  the A-D site tvne. On the 

, *  

- 1  1 ,. 
other  hand,  abundance of Cornus  canadensis,  Clintonia  uniflora, 
Goodyera  oblongifolia,  Pyrola  secunda  and  Lycopodium  annotinum, 
when growing  on  the  ground  and  not  on  rotting  wood, are indicators 
of the C-M site type. 

5.  Equisetum - Sphagnum  Site  Type  (E-$)  (Horsetail-Peat  Moss) 

Equisetum - Sphagnum site  type  occupies  wet  sites,  Equisetum  spp. 
and  the  large,  light-green  Sphagnum  squarrosum  are  the  character- 
istic  features of this  site  type.  The E-S s.ite type  can be distinguished 
from  muskeg  or bog by the  absence of Ledum  glandulosum, Kalmia 
polifolia,  Andromeda  polifolia  and by the  shallow  peat  layer (less 
than 12 inches).  The  E-S  site  type  occurs as "pot holes" in other 
site types.  Sometimes  it  occurs as a marginal  area  surrounding bogs 
and  swamps  and,  occasionally,  it  covers  extensive areas of level 
ground with impeded  drainage.  Water  permeates the whole soil  
profile.  The  mineral  part of the  soil is blue-grey  clay  or,  occasion- 
ally,  blue-grey  sand  but, in any case,  is highly  mottled  with  yellow, 
olive-green,  and  rusty  streaks  and  blotches.  Because  the  soil is 
high  in nutrients  and  the  peat  layer  shallow,  draining  might  change 
the E-S site type from a marginal site to a highly  productive  one. 
Trees  are narrow-crowned  and  widely-spaced  but  sometimes  attain 
fair size.  Average  height of dominant  spruce is 95  feet. 

Shrubs:  Alnus  tenuifolia,  Lonicera  involucrata,  Vaccinium 
ovalifolium.  and  V.  membranaceum  are  alwavs  uresent:  sapling , .  
Betula  papyriferaTRibes  hudsonianum  and  Sorbus  sitchens is occur 
occasionally;  and  rarely s-redopanax - horridum. 

. _ y  

- 

Herbs:  Eauis'etum  svlvaticum  and E. arvense  are  the  dominant .~ 
herbs.  Usually  present  are:  Dryozeris  austriaca,  Carex  pauciflora, 
Gymnocarpium  dryopteris,  Athyrium  felix-femina,  Thelypteris 
phegopteris,  Streptopus  amplexifolius,  Cinna latifolia, Tiarella 

~~ 

unifoliata,  Trientalis  arctica. 

Viola  glabella is found frequently,  Circaea  alpina  and  Mitella nuda 
occasionally. On hummocks  or  rotten wood Rubus  pubescens,  Pyrola 
spp.,  Chiogenes  hispidula,  and  Lycopodium  annotinum  are found 
frequently,  and  Aralia  nudicaulis  and  Goodyera  oblongifolia  occasion- 
ally. 

- - - 
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Mosses:  The  large,  light  green Sphagnum squarrosum  and S. 
recurvum  are  dominant.  Brachythecium  sp, , Aulocomnium- 
androgynum,  Polytrichum  juniperinum  and Mnium spp.  occur on 
the  wetter  places, while Ptilium  crista-castrensis  and  Calliergonella 
schreberi  occur on hummocks. 

- - 

PRODUCTIVITY  RELATIONSHIPS 

Classification of forest  stands by site type  is  based on floristic 
composition  and  assumes  that  the  species  present  and  their  organization 
a re  a reflexion of the  habitat of the  stands. In theory,  forest  stands of 
the same  site type  have characteristics in common  and  these  character- 
istics  differ in kind  and degree  from  site type  to site  type. The analyses 
of the  mensurational  data  that follow a r e  an  attempt  to  determine  some 
of the  attributes of mature and overmature  stands of each  site  type. 

The average  height of dominant  spruce  trees in mature and over- 
mature  stands with the  standard  deviation  for  each  site  type  is  as  follows: 

Site  Type 

Average Height Standard 
Dominant  Spruce Deviation 

(feet)  (feet) 

Oplopanax 129.7 t 4 . 8  
Disporum 123.3 * 4 , 7  
Aralia - Dryopteris 117.3 2 3 . 4  
Cornus - Moss 111.1 2 4 . 7  
Equisetum - Sphagnum 94.9 k7.9 

As  measured by height, a site-quality  relationship  is  apparent, 
but overlap Is indicated.  Differences  between  adjacent  site  types  are 
statihtically  'significant at the 5 per  cent  level. 

The large  alpine  fir  occa,sionally  reach  the  dominant  class but 
more often  and  especially  in  overmature  stands,  are  cocdominants  or 
intermediates. The average  hei$hts of large  alpine  fir with the  standard 
deviation  for  each  site type a r e  as follows: 

Site  Type 

0 
D 
A -D 
C -M 
E -S 

Average  Height of Standard 
Large Alpine Fir Deviation 

(feet) (feet) 

108.0 f 4.6 
100.6 .! 9 .7  
98.6  $8.2 
91.1 - 2 . 0  
80.8 3.6 
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The same  site  relationship  is shown by alpine fir heights  but 
not so distinctly.  Differences  between  adjacent  site  types a r e  significant 
at  the 5 per  cent  level  except  that between  D,isporum  and  Aralia-Dryopteris 
site  types. 

The average  volumes  associated with site  types follow: 

Total  Volume f 1 Standard  Deviation  (cubic  feet per   acre)  

Other, x A l l  No. 
Spruce Balsam Species.  Species  Plots 

Oplopanax 6200 ?, 487 1445 f 171 333 f .71 7978 5 358 (23) 
Disporum 5498 ? 332 1648 ? 226 441 ?159 7581 ? 300  (8) 
Aralia-Dryopteris 5463 f 273 1336 f 125 369k131 7168 f 282 (19) 
Cornus -Moss 4159 t 337 1154 2 100 579t134 5892 t 403  (15) 
Equisetum-Sqhagnum 2764 f 117 1012 ? 107 235f 44 4011 f 210  (8) 

- 

Merchantable Volumev 10 in.  d.b.h. and  over  (cubic  feet) 

Oplopanax 5140 f 350 750 f 145 238f 180 6128 f 350 
Disporum 4450 ? 285 971 f 232 311f 116 5732 f 275 
Aralia-Dryopteris 4037 ? 276 473 f 92 246f 107 4756 ? 258 
Cornus "os 8 3415 ? 238 479 f 64 392f 105 4286 f 300 
Equisetum-Sphagnum 1939f 91 261 ? 61 69? 29 2269 f 88 

Sc 8 in. top d.0.b. ; Lft. stump. 

x .  Other  species - birch, Douglas fir,  aspen,  lodgepole  pine 

Figures 5 to 9 are  graphic  representations of stand  and  stock 
tables. To the  right of the  centre  lines  are  the  numbers ,of t rees   per   acre  
by one-inch  diameter  classes  for  the weighted average  acre of each  site 
type.  The  corresponding  total  volumes  are  to  the  left of centre  lines. 

It is apparent  that  the  forest  site  types,  as  described,  define 
sites of varying  productivity as   measured by height,  volume,  and  stand 
structure.  

r 





Plate XII .  DISPOKUhl SI'IF: TYPE B . C . F . S .  1249013 



Plate XIV. A R A L I A  - D H Y O P T E R I S  SITE T Y P E  B .C .F .S .1249019  

Plate X V .  G R O U N D   V E G E T A T I O N .   A R A L I A  - D R Y O P T E R I S  
SITE T Y P E  B.C.F.S.lL490/10 
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Plate XVI.  C O R N U S  - MOSS SITE TYPE B . C . F . S .  1249016 

Plate X V I I .   G R O U N D   V E G E T A T I O N .   C O R N U S  - MOSS 
S I T E  TYPE B . C . F . S .  1249017 

. 
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Plate  XVIII.   EQUISETUM - SPHAGNUM  SITE 
TYPE B . C . F . S .  1249018 

Plate XIX. GROUND  VEGETATION.  EQUISETUM - 

SPHAGNUM  SITE TYPE B . C . F . S .  1 2 4 9 0 / 5  
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NOTE ON FIELD APPLICATION 

Two or  three  days  field  work  is  usually  sufficient  to  train 
forestry  personnel  to identify site  types. A t  first,  characteristic  and 
indicator  plants a r e  depended upon to  determine  the  site  type.  After 
a careful  examination of the  vegetation, it is  usually  possible  to  eliminate 
immediately two or  three of the  site  types,  the  final  selection being made 
from two contiguous  types. With practice,  the  patterns of species  com- 
binations  and  stand  characteristics  are  learned.  It  is  then  possible  to 
recognize  the  site  types on sight  and with a quick  "look  around"  for  the 
presence  (and  absence) of indicator  plants  to  confirm  the  identification. 

Plots and small  areas  are  easily  classified and large  areas  can 
be mapped by traversing  parallel  strips.  Distance between strips  varies 
with accuracy  required,  topography and variation  present.  Boundaries 
between site  types  are  frequently  sharply  distinguished but occasionally 
transition  zones  occur  where one site type merges into another. 

POTENTIAL APPLICATION O F  SITES ~~~ ~~ ~~ 

IN RELATION TO SILVICULTURE AND MANAGEMENT 
~~ 

Forest  site  types  are  site-quality  types  that can be applied 
locally. A site-type  map  is a site-quality  map with site  boundaries 
located on the  ground. With increased  intensity of forest  management, 
site-quality  maps  that show the  location  and  distribution of present and 
potential  forest  values  become  essential  for good planning. 

Of greater  importance than site  quality  are  the  silvicultural 
characteristics  associated with each  site  type. The classifications of 
forest  land  herein  described  are  based on the  assumption  that  the  silvi- 
cultural  properties  will  vary in  kind  and degree  from  site  type  to  site 
type.  The  application of forest  site  types to practical  forest  management 
depends upon knowing the  silvicultural  properties of each  site  type. 

The stratification of experimental  treatments by forest  site 
types  presents  the  possibility of building up a fund of knowledge of the 
silvicultural  properties of various  site  types. An example  is a study by 
the  Research  Division,  B. C .  Forest  Service, of spot  seeding on several 
seed-beds,  stand  conditions  (natural,  logged,  logged  and  burned),  and 
site  types  (Prochnau,  1956). It was found that  the  germination  and 
survival of coniferous  seedlings in natural  stands in order of site  types 
from  best to poorest  was: C-M, A-D, 0; and  that  under  every  stand 
condition  Douglas fir and  lodgepole  pine showed best  germination and 
survival on the C-M site  type. In another  study  (Smith,  1955)  germina- 
tion,  survival and  growth of alpine fir and spruce  seedlings was  found 
to vary with site  type. 
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In the  case of lodgepole  pine stands, it will  often be desirable 
to  "telescope"  the  natural  succession  to  the  more  valuable  climax  species, 
This  may,  for  example, involve  the removal of the lodgepole  pine  over- 
story  either to release  natural  advance  growth  or  preparatory  to  planting 
the  successional  species  (see  page 2 2 ) .  

Site  types,  at  least in some  cases,  are  related  to  the  incidence 
of decay and insect  attack. A recent  study of the  occurrence of the Indian 
Paint fungus Echinodontium  tinctorium E .   &E.   (Thomas ,  1958) in spruce 
aluine fir forests shows  that  the  intensitv of infection  and  the  location of 
the  fruiting  bodies on trees  varies in different  site  types, In a report on 
spruce budworm Choristoneura  fumiferana  Clem., in the  Crooked  River 
Forest,  Burch (1951) suggests  that  budworm  damage is related  to  site 
type.  Shepherd (1952) found that  non-outbreak  areas of spruce  budworm 
attack in the  Rocky  Mountains in Alberta  were  associated with a site type 
similar in some  respects  to A-D site  type, and  outbreak  areas  were 
associated with a drier  site  type. 

At present, knowledge of the  silvicultural  properties of site 
types is scanty.  From  observation and the  mensurational  data, it may 
be inferred  that  the  difference in volume on site  types in mature  and 
overmature  stands  indicates  differences in growth and yield. The varia- 
tion in composition and stem-size  distribution  suggests  that  stand 
development  varies wi th  site  type;  that is, the  period of rapid  height 
growth  may  culminate  at  different  ages,  the  period of natural  pruning 
and thinning  may  vary in time and degree, and  the  advance regeneration 
varies in amount and composition.  These  implied  variations, if they 
can be demonstrated and assessed, will  have considerable  influence on 
the  timing  and  intensity of thinnings  and  partial  cuts.  The  methods  to 
attain  regeneration wi l l  vary with site type because  vegetation,  litter, 
humus,  and  other  habitat  factors  vary in quantity  and kind  with site 
type. Wind-throw is  related to  soil  conditions  and  topography.  Observa- 
tion  indicates  that, on a local  scale,  wind-throw  is  confined  to  special 
conditions found only on one or two site  types. The foregoing are  specu- 
lations. Knowledge of the  silvicultural  properties of site  types  must 
come  from both careful  observation  and  experimentation. 

As knowledge accumulates,  differences between forest  site 
types  will  become  evident,  probably in terms of growth  and  yield,  stand 
development,  regeneration,  incidence of decay and insect  attack,  and, 
possibly  wind-throw,  seed  production and fire  hazard. With experience, 
it may  then  become  possible  to  prescribe  the  correct  treatment  for  each 
forest  site  type.  This  interim  report  is  distributed so that  forestry  per- 
sonnel  can  recognize  and  become  familiar with site  types  and with the 
hope that  their  observations  and  experience wi l l  aid in the  practical  use 
of forest  site  types. 
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PLANT LIST 

.__ 
Trees 

Scientific  Name  Common  Name 

Abies  lasiocarpa  (Hook.) Nu t t .  alpine  fir 

Betula  papyrifera  Marsh  var  subcordata 
(Rydb. ) Sarg . white birch 

Larix  occidentalis Nut t .  western  larch 

Picea  engelmannii  Parry  Englemann  spruce 
Picea  glauca  (Moen.) Voss white spruce 
Picea  mariana (Mill .)  B.S.P.  black  spruce 
Pinus  contorta  Dougl.  var . latifolia 

Populers  trichocarpa  (T. & G .) black cottonwood 
Populus  tremuloides  Michx. aspen 
Pseudotsuga  menziesii  (Mirb.)  Franco Douglas fir 

Engel.  lodgepole  pine 

Thuja  plicata Donn. 
Tsuga  heterophylla (Raf  .) Sarg . western  red  cedar 

western  hemlock 

Shrubs 

Acer  glabrum  Torr.  var.  douglasii 

Alnus  tenuifolia Nut t .  alder 
Alnus  sinuata  (Regel.) Rydb. alder 
Amelanchier  alnifolia (Nutt  .) Nutt.  saskatoon 
Andromeda  polifolia L .  bog rosemary 

(Hook) Piper  mountain  maple 

* Cornus  stolonifera  Michx.  red  ozier-dogwood 
Corylus  cornuta  var . californica ( A  .DC. ) 

Sharp  hazel 

rt Juniperus  montana = Juniperinus 
communis L. juniper 

rt Kalmia  polifolia Wang. pale  laurel 

rt* Ledum  glandulosum  Nutt , labrador  tea 
rt Lonicera  involucrata  (Richards)  Banks  black  twinberry 

Lonicera  utahensis  Wats. Rocky  Mountain  honey- 
suckle 

* - Illustrated  in  Forest  Flora of Canada.  Department of 
Northern  Affairs  and  National  Resources.  Forestry  Branch 
Bulletin No. 121. 

** - Similar  species  illustrated in Forest  Flora of Canada. 
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Shrubs  (Cont '   d) 

Scientific  Name 

**Mahonia  aquifolium  (Pursh.)  Nutt. 

* Oplopanax  horridum  (Sm.)  Miq. 

*Pachys t ima   myrs in i t e s   (Pu r sh . )  R a f .  

Rhododendron  albiflorum  Hook. 
Ribes  hudsonianum  Richards 

*Ribes   l acus t r e   (Pe r s  .) P o i r  . 
*Rosa   ac icu lar i s   Lh ,d l .  
*Rosa  gymnocarpa  Nutt. 
*Rubus  idaeus L. 
*Rubus  parviflorus  Nutt . 

Salix spp.  
Sambucus  melanocarpa  Gray 

*Sambucus  pubens  Michx. 
*Shepherdia  canadensis  Nutt. 

Sorbus  si tchensis  Roem. 
Spiraea  lucida  Dougl. 

**Spiraea  menziesii  Hook. 

Vaccinium  caespitosum  Mich. 
Vaccinium  membranaceum  Dougl. 
Vaccinium  ovalifolium  Smith 
Vaccinium  scoparium  Leiberg 
Viburnum  pauciflorum  Pyl.  

Herbs - 
*Achillea  mill ifolium  L. 

Aconitum  columbianum  Nutt. 
**Actaea  arguta  Nutt. 

*A&nocaulon  bicolor Hook. 
* Antennaria  racemosa Hook 

**Aquilegia  formosa  Fisch. 
*Aralia  nudicaulis L. 
* Arctostaphyllos  uva-ursi (L.)  Spreng. 
*Arnica  cordifolia  Hook. 
*Aster  conspicuus Lindl. 

*Athyrium  felix-femina (1.) Roth. 
As ter   spp .  

Common  Name 

Oregon grape 

devi l ' s   c lub  

false box 

snowbush 
Hudson' s Bay  currant 
hairy  gooseberry 
r o s e  
rose  
r a s p b e r r y  
thimbleberry 

willow 
black  e lderberry 
r e d   e l d e r b e r r y  
soopallalie 
mountain  ash 
flat-topped  spiraea 
hardhack 

dwarf  huckleberry 
black  huckleberry 
tall blueberry 
small- leaved  huckleberry 
squashber ry  

yar row 
monk' 8 hood 
baneberry 
s i lver   -green 
s lender   ever las t ing 
columbine 
aralia ( sa r sapa r i l l a )  
bea rbe r ry  
a rn i ca  
a s t e r  
a s t e r  
lady  fern 
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Herbs  (Cont'd) - 
Scientific  Name 

Calamagrostis  rubescens  Buckl. 
Carex  pauciflora  Lightf. 
Carex  sp. 

* Chimaphila  umbellata (1.) Nutt. 
* Chiogenes  hispidula 

* Cinna  latifolia  (Trevir .) Griseb. 
* Circaea  alpina L. 

**Clintonia  uniflora  (Schultz)  Kunth. 
* Cornus  canadens is L. 

Cicuta  occidentalis  Greene 

* Disporum  oregonum (S. Watts) 

*Dryopteris  anstriaca  (Jacq.) Woyn. 
* Dryopteris  linnaean = Gymnocarpium 

W .  Miller 

dryopteris 

Epilobium  angustifolium  L. 
*Equisetum  hiemale L. 
* Equisetum  arvense  L. 
*Equisetum  sylvaticum L. 

89 Fragaria  glauca  (Wats .) Rydb. 

* Galium  boreale  L. 
Galium  triflorum  Michx. 
Goodyera  oblongifolia  (Raf.) 
Gymnocarpium  dryopteris (1 .) Newm. 

** Habenaria  saccata  Greene 
* Heracleum  lanatum  Michx. 

** Hieracium  albiflorum  Hook, 

k*  Impatiens  ecalcarate  Blankin. 

Lathyrus  ochroleucus  Hook, 
** Lilium  parviflorum  Holz. 
* Linnaea  borealis L. 

Listera  cordata  (L.) R .  B r .  
* Lupinus spp. 
* Lycopodium  annotinum L. 

Common  Name 

pine grass 
small-flowered  sedge 
sedge 
prince's  pine 

water  hemlock 
Indian reed  grass 
enchanter's  nightshade 
queen' s cup 
bunchberry 

fairybells 
shield  fern 

oak fern 

fireweed 
scouring  rush 
common  horsetail 
woods horsetail 

strawberry 

northern  bedstraw 
fragrant  bedstraw 
rattlesnake  plantain 
oak fern 

bog orchis 
cow parsnip 
white  hawkweed 

touch  -me -not 

peavine 
Columbia lily 
twinflower 
twayblade 
lupine 
stiff  club  mo8s 
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Herbs (Cont 'd) - 
Scientific  Name 

*Melampyrum  l ineare   Dear .  
*Mitella  nuda L. 

**Oryzopsis  exigua  Thurb. 
>>*Osmorhiza  nuda  Torr. 

**Pedicularis  bracteosa  Benth.  
wCPetasites fkigida L. (Fries) 

Pyrola   spp.  
Pyrola  chlorantha Sw . 

*Pyrola  secunda L. 

*Ramischia  secunda = Pyrola  secunda 
*Rubus  pedatus R a f .  
*Rubus  pubescens R a f .  

Senecio  pseudaureus  Rydb. 

Solidago  spathulata DC 
Streptopus  amplexifolius (L.) DC 

*Smilacina  racemosa (L.)  Desf .  

*Streptopus  roseus  Michx. 

**Thalictrum  occidentale A .  Gray 
*Thelypteris  phegopteris (L.)  Slosson 
*Tiarella  unifoliata  Nutt. 

**Triental is   arct ica   Fisch.  

*Valerians sitchensis  Bong. 
*Veratrum  eschscholtzii  A .  Gray 

**Viola glabella  Nutt . 
Viola  spp. 

Mosses  

*Aulacomnium  palustre (W . 81 M .) 
Schw . 

wBrachythec ium  sp .  

I: *Call iergonel la   schreberi   (Bry.   Eur . )   Grout  

*Dicranum  spp. 

Common Name 

cow wheat 
mi t rewor t  

mountain  r ice 
sweet  cicely 

lousewort 
co l t ' s   foo t  
wintergreen 
greenish  wintergreen 
one-sided  wintergreen 

one-sided  wintergreen 
trailing  Rubus 
t ra i l ing   raspber ry  

golden  ragwort 
false Solomon 's   sea l  
goldenrod 
large  twisted-stalk 
small twisted-stalk 

meadow  rue 
beech  fern 
foam  flower 
star flower 

northern  valer ian 
false  hellebore 
yellow  violet 
violet 
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Mosses  (Cont'd) 

Scientific  Name  Common  Name 

*Hylocomium  splendens (Hedw .) Bry.  Eur . 
*Mnium  punctatum Hedw . 
*Mni  um  spp. 

*Polytrichum  juniperinum Hedw. 
9Ptilium  crista-castrensis  (Hedw.) DeNot 

*Rhytidiadelphus  triquetrus  Warnst. 
Rhytidiopsis  robusta (Hook.) Broth. 

Sphagnum recurvum  Beauv. 
*Sphagnum squarrosum  Crome 

Lichens 

Cladonia  gracilis (L.)  Willd. 
*Cladonia  rangiferina (L.) Web. 

Cladonia  silvatica 
Cladonia  spp. 

*Peltigera  aphthosa Willd. 
Peltigera  canina Willd. 
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