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CHAPTER 1 .  INTRODUCTION

The Mor i ce  B iophys ica l  S t u d y  w a s  i n i t i a t e d  b y  t h e  P lann ing  a n d
Assessment Branch o f  the B.C. M in i s t r y  o f  Environment. I t  i s  intended t o
provide reconnaissance b iophysical  i n fo rmat ion  f o r  t h i s  l a r g e l y  remote
area. T h e  area (see Figure 1)  comprises f ou r  1:50 000 scale NTS map areas:
Lamprey Creek (93L/3) ,  Corona Peak (93L/4) ,  Burnie Lake (93L/5) and Thaut i l
River (93L/6),  covering an area o f  3,690 square ki lometers. I n  addi t ion t o
th is  repor t  there are several map products:

1. Te r r a i n  ( 4  maps)
2. B iophys ica l  S o i l  Landscapes (93L/3 only)
3. Vege ta t ion  Landscapes o f  t he  Morice R iver  Floodplain (po r t i on  o f

93L/3 only)
4. B iophys ica l  Ungulate Capabi l i ty  (4  maps)

The Lamprey Creek map area (93L/3) was studied i n  somewhat more de ta i l
as i t  conta ins  a reas  o f  h i g h  c a p a b i l i t y  moose w i n t e r  h a b i t a t ,  i t  has
considerable moose hab i ta t / f o res t r y  in te rac t ion  and has the  greatest  road
access f o r  sampling. A l s o ,  t h e  proposed Kemano Completion hydroelect r ic
development would po ten t i a l l y  impact moose hab i ta t  along the  Morice River
f loodplain, and  was o f  p a r t i c u l a r  concern wh i le  i n  t he  s tudy area.  T h e
possible impacts o f  t h e  Kemano Completion proposal a r e  summarized b y
Ministry o f  Environment (1979) ,  b u t  do  n o t  inc lude poss ib le  detr imental
effects on moose hab i ta t  o f  the Morice River.  Vegeta t ion  landscapes o f  the
Morice River f loodpla in  were done t o  help i d e n t i f y  possible impacts w i th in
the s t u d y  a r e a .  A r e a s  downstream o f  t h i s  p r o j e c t  were assessed f o r
ungulate capab i l i t y  previously (Stewart, 1981).

The map products a r e  o f  a  reconnaissance nature ,  r e l y i n g  mainly on
airphoto i n t e r p r e t a t i o n  a n d  a  minimum o f  ground checking.  T h e y  a r e
applicable a t  t he  sca le  and l eve l  o f  survey a t  which they were produced.
They provide a  s t r a t i f i c a t i o n  o f  the mater ia ls,  t e r r a i n  hazards, s o i l s  and
ungulate hab i ta t  capab i l i t y  a t  a  scale o f  1:50 000. A p p l i c a t i o n s  such as
detailed r o a d  a l ignment  o r  p resen t  h a b i t a t  cond i t i on  r e q u i r e  f u r t h e r
study.



Figure 1.  L o c a t i o n  o f  the study area.
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The repor t  fo l lows the  stepwise process o f  in tegrat ing the d isc ip l ines
of c l imate ,  t e r r a i n ,  s o i l s ,  vegetat ion and w i l d l i f e  t h a t  i s  p a r t  o f  t h e
biophysical method ( Wa l m s l e y,  e t  a l . ,  1980 ) .  E a c h  a u t h o r  prov ides
detai ls,  background, methods and resu l ts .
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CHAPTER 2.  PHYSIOGRAPHY, BEDROCK GEOLOGY AND GEOLOGIC HISTORY

2.1 PHYSIOGRAPHY

The Lamprey Creek mapsheet (93L/3)  a n d  t h e  southern p o r t i o n  o f
93L/6 a r e  descr ibed b y  Hol land (1976) a s  be ing p a r t  o f  t h e  Nechako
Plateau phys iographic  r e g i o n  ( F i g u r e  2 ) .  T h i s  p l a t e a u  a r e a  i s
characterized by r e l a t i v e l y  low r e l i e f  and lack  o f  dissect ion by  major
r iver  systems. T h e  major i ty  o f  the study area i s  i n  the Bulkley Ranges
of t h e  Hazelton Mountains physiographic reg ion .  T h e s e  mountains a r e
characterized b y  ranges o f  r e l a t i v e l y  h i g h  r e l i e f ,  rugged, g l a c i a l l y
sculptured peaks, separated by broad f loored,  U-shaped va l leys .  I n  the
Hazelton Mountains, remnants o f  an o lder  plateau surface are evident as
re la t ive ly  f l a t  sur faced uplands surrounded by steep wal led,  g l a c i a l l y
oversteepened U-shaped va l l eys .  P l a t e a u  remnants e a s t  o f  t h e  Burnie
Lakes a n d  Telkwa R i v e r  prov ide r o l l i n g  a l p i n e  t e r r a i n  s u i t a b l e  f o r
caribou range.  T h e  western margin o f  t he  study area i s  i n  t h e  Coast
Mountains phys iographic  r e g i o n ,  a n  a r e a  o f  h i g h  r e l i e f ,  r ugged ,
g lac ia l ly  sculptured peaks w i t h  l a r g e  U-shaped, broad f loo red  va l l eys
between ranges.

2.2 BEDROCK GEOLOGY

Bedrock geology f o r  t h i s  a rea  was mapped b y  Car te r  and Kirkman
(1969) a n d  amalgamated i n t o  t h e  geological  a t l a s  b y  Tippe r  e t  a l . ,
1979.

The major i ty  o f  the  study area i s  underlain by  Lower and possibly
Middle Ju rass i c  v o l c a n i c  bedrocks i n c l u d i n g  andes i t i c  t o  r h y o l i t i c
t u f f s ,  b recc ias  a n d  f l o w s  w i t h  l e s s e r  associated sedimentary rocks
(Figure 3 ) .  T h e s e  intermediate t o  a c i d i c  vo lcan ic  bedrocks tend  t o
weather t o  f o r m  bas i c  s o i l s  t h a t  a r e ,  i n  genera l ,  b e t t e r  s o i l s  f o r
browse growth, t h a n  a r e  a c i d i c  s o i l s .  T w o  r e l a t i v e l y  l a rge  b e l t s  o f
Upper Jurass ic  and  l o w e r  Cretaceous sedimentary bedrocks (greywacke,
s i l ts tone,  mudstone, conglomerate, w i th  minor coal) occur i n  the McBride
Lake and Holland Lake areas. These  sedimentary bedrocks, being la rge ly
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of volcanic origins, also tend to weather to produce basic soi ls .  These
older volcanic and sedimentary bedrocks and have been intruded b y
plutonic bedrocks (quartz monzonite, granodiorite, quartz d ior i te ,  with
minor diori te and monzonite) i n  the Upper Cretaceous and early Tert iary.
Subsequent erosion has exposed the plutons a t  a  number o f  locations i n
the study area. T h e s e  acidic t o  intermediate bedrocks tend to  weather
to produce acidic  s o i l s .  A t  locations such as  Howson Peak and Mount
Loring, harder  plutonic bedrocks o f t e n  form steep c l i f f  faces t h a t
provide good escape terrain fo r  goats.

2.3 GEOLOGIC HISTORY

During the  Ter t iary  geologic period a  land surface o f  low r e l i e f
was formed throughout the  in te r ior  o f  the Province by a  long period o f
erosion (Holland, 1976). A  portion o f  th is  surface exists today as the
portion o f  the  Nechako Plateau i n  the  study area (Figure 2 ) .  I n  the
western and northern portions o f  t h e  study a rea ,  t h e  Ter t i a ry  land
surface was r e -elevated and deeply incised b y  stream and subsequent
glacial erosion. A r e a s  o f  high elevation, such as the Coast Mountains
and the  Howson Range have been sculptured by erosion t o  form a  rugged
mountainous topography lacking remnants o f  the ancient Tert iary plateau
land surface. T h e  Bulkley and Telkwa Ranges have been less  severely
eroded and consequently isolated segments o f  the ancient plateau surface
occur a t  high elevations. T h e  Nechako Plateau portion o f  the study area
was n o t  s igni f icant ly  u p l i f t e d ,  n o r  deeply dissected b y  stream n o r
glacial erosion, and has retained a  land surface o f  comparatively low
rel ief .

Quaternary deposits and landforms i n  the study area appear to  have
all been formed e i t h e r  during t h e  most recent major glaciat ion,  t h e
Fraser Glaciation, o r  subsequent to  i t  in  the Recent Epoch. T h e  i n i t i a l
ice accumulation o f  t h e  Fraser Glaciation may have commenced i n  t h e
Coastal Mountains and adjacent in ter ior  ranges as early as 29,000 years
before present (Clague, 1981) .  However,  f o r  southern Bri t ish Columbia
at l e a s t ,  t h e  i n t e r i o r  plateau and p la ins  appear t o  have remained
largely ice-free unti l  a f t e r  21,500 years B.P.
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In t h e  s tudy  a rea ,  t h e  i c e  d i v i d e  f o r  e a s t -west f l o w  o f  Fraser
Glaciation i c e  appears t o  have been along the r idge o f  the Howson Range
and along a  l i n e  from P i l l a r  Mountain across t he  Clore Canyon t o  Dog's
Ear Peaks (F igure  2 ) .  I n  t he  north-western por t ion  o f  the  study area,
the o r i e n t a t i o n  o f  ma jo r  Coast  Mountain a n d  Bu l k l ey  Range v a l l e y s
(Clore, Copper (Zymoetz) and Kitnayakwa), p l u s  ample evidence o f  along
valley g l a c i a t i o n  ( scu lp tu red  peaks a n d  v a l l e y  w a l l s ,  a s  w e l l  a s
l ineations) s t r o n g l y  suggest t h a t  a s  i c e  bu i ldup  increased i n  these
ranges, f l o w  was p r imar i l y  westward ou t  o f  the study area, and i n t o  the
adjacent K i t i m a t -Terrace depression. I c e  f l ow ing  s o u t h  f r o m  source
areas i n  t h e  Howson Ranges even tua l l y  became s u f f i c i e n t l y  t h i c k  t o
override t h e  adjacent highland plateau surfaces o f  the  Nechako Plateau
at Tom George Lakes and a t  Shea Lake and thus ,  t o  f l o w  eas te r l y.  I c e
moved o u t  f rom the  Coast Mountains o n  the  western f r i n g e  o f  the  study
area and flowed i n  a  north-easter ly d i rec t ion  along the  upper Clore and.
Atna val leys through the  Bulkley Ranges and out  i n t o  the lower elevation
portions o f  t he  Nechako Plateau. S t r i a e  and l i nea t ions  i nd i ca te  t h a t
ice f l ow  on the  plateau was p r imar i l y  t o  t he  east ,  as  the Telkwa Ranges
formed a  b a r r i e r  t o  t h e  no r th .  D u r i n g  t h i s  g lac ia l  per iod  low r e l i e f
plateau surfaces and port ions o f  the f l oo rs  and f lanks o f  major mountain
valleys were mantled by  var iab le  depths o f  basal t i l l .  S t e e p  mountain
slopes as  we l l  a s  h i l l s  and hummocks i n  major va l ley  f l oo rs  and on the
plateau, were commonly g l a c i a l l y  scoured and l e f t  e i t he r  as barren rock,
or a s  r o c k  w i t h  in terspersed pockets o f  t i l l  i n  depressions. T h e
landform c r e a t e d  b y  t h i s  g l a c i a l  a c t i o n  i s  o n e  o f  t h e  f a c t o r s
contributing t o  the present d i s t r ibu t ion  and qua l i t y  o f  w i l d l i f e  hab i ta t
in the study area.

During the  l a t e  stages o f  the Fraser Glaciat ions, l a rge  quant i t ies
of f l u v i o g l a c i a l  m a t e r i a l s  were  deposi ted i n  f r o n t  o f  a n d  around
stagnant i c e ,  bo th  on t h e  plateau and i n  major mountain va l leys .  I c e
downwasting appears t o  have been r e l a t i v e l y  r a p i d  w i t h  n o  landforms
suggestive o f  subsequent a lp ine /suba lp ine  g l a c i a l  a c t i v i t y  b e i n g
superimposed o n  F r a s e r  G lac ia t i on  f l u v i o g l a c i a l  landforms. •  However,
alpine g lac ia t ion  pers is ts  t o  t h e  present i n  t he  highest ranges o f  the
Howson and Coast Mountains.
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In t h e  Recent Epoch, r i v e r s  and  stream i n  many va l l eys  i n  t h e
mountains h a v e  downcut i n t o  F r a s e r  G lac i a t i on  d r i f t ,  o r  bedrock,
creating narrow inner  va l leys .  However,  on the  plateau and i n  a  number
of major mountain va l leys ,  stream gradients are low and extensive areas
of f l u v i a l  sediments have accumulated. R e c e n t  Epoch mass wasting o f
g lac ia l ly  over  steepened rock s lopes,  as  we l l  a s  t i l l  s lopes,  has l e f t
extensive l o w e r  s l o p e  a reas  b u r i e d  under  co l luv ium.  T h e  phys ica l
characterist ics o f  g lac ia l  and pos t -g lac ia l  s u r f i c i a l  m a t e r i a l s ,  t h e i r
landforms and present day geological processes are f u r t he r  discussed i n
Chapter 4.
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CHAPTER 3.  CLIMATE

3.1 CLIMATE

Physiographically the  area i s  dominated by the  southern Hazelton
Mountains and parts o f  the In ter ior  Plateau. I t s  location immediately
east o f  the Coast Mountains has a  great influence on the character o f
the climate o f  t h i s  area.  P r e v a i l i n g  westerly winds f low  over  the
region, most frequently bringing maritime Polar a i r  over th is  par t  o f
the province. Much o f  the moisture i s  precipitated along the west fac-
ing slopes o f  t h e  Coast Mountains a s  coastal a i r  passes over  t h e
mountain barr ier.  F u r t h e r  drying occurs over the study area as the a i r
subsides and warms while moving down the east facing slopes o f  the Coast
Mountains. T h e  resul t  i s  a  broad rainshadow over much o f  the Inter ior
Plateau and a  more discrete local rainshadow which exists as a  45 km
wide band running paral le l  t o  the  Coast Mountains and extending t o  a
point 60 km east o f  the Coast Mountain Divide.

Precipitation i s  re la t ive ly  l i g h t  i n  th is  region. T h e  rainshadow
areas i n  the v ic in i ty  o f  Morice Lake (764 m) average 180 mm between May
and September and 495 mm over the year (A i r  Studies Branch, 1980). T h e
annual distr ibution o f  precipitation ref lects the  influence o f  coastal
weather systems on the area since maximum monthly precipitation occurs
in December and January. D e s p i t e  t h i s  influence, t h e  precipitation
during these two months only  accounts f o r  23% o f  the  annual t o t a l .
April i s  t h e  d r i e s t  month whi le  precipitation i s  l i g h t  and evenly
distributed between June and  November. A b o u t  45% o f  t h e  annual
precipitation occurs as snowfall.

Precipitation increases rapidly from east to west over the Hazelton
Mountains, par t ia l ly  as a  result  o f  increasing elevation, but  more the
result o f  precipitation carry-over subsequent to  the l i f t i n g  o f  Pacific
air masses over the Coast Mountains. T h e  lower passes along the Coast
Mountain Divide receive precipitation i n  excess o f  1000 mm annually -
more than 52% occurring a s  snowfall -  and t h i s  to ta l  increases with
increasing elevation.
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Near t o  the western edge o f  the loca l  rainshadow, snow depths reach
an average maximum o f  234 cm i n  A p r i l  a t  an e levat ion o f  1370 metres
near K idpr ice  Lake.  B y  June 1 s t ,  t h e  snow depth averages 122 cm.
Further east snow depths are considerably reduced and i n  the d r i e r  areas
reach average maximum depths o f  a n  estimated 100 cm i n  A p r i l .  L o w
elevation s i t es  are snow f ree by mid-May.

The a r e a  i s  character ized b y  c o o l  summers and  moderately c o l d
winters. J u l y  mean maximum temperatures average 20°C and mean minimums
average 6°C. Temperatures and d iurnal  temperature range decrease w i th
increasing e levat ion,  although minimums are usual ly  depressed i n  poorly
drained s i t e s .  W i n t e r  temperatures a r e  t y p i f i e d  b y  January mean
maximums o f  -12°C and mean minimums o f  -17°C. Throughout the winter  and
early spr ing ,  A r c t i c  a i r  f requent ly  surges i n t o  t he  area from the east
and s t a l l s  a long  t h e  eas tern  s lopes o f  t h e  New Hazelton and Coast
Mountains. T h i s  a i r  mass i s  associated w i th  c l e a r  skies and very  low
temperatures. W i n t e r  extremes i n  the area can exceed -40°C. T h e  higher
elevations o f  t h e  New Hazelton mountains w i l l  b e  subjected t o  A r c t i c
outbreaks less f requent ly.  These  data are from Meteorological Services,
Waste Management Branch, V i c to r i a ,  B.C.
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CHAPTER 4.  TERRAIN

4.1 INTRODUCTION

Of the  f o u r  1:50 000 scale mapsheets i n  the  Morice study area, on ly  the
Lamprey Creek s h e e t  (93L/3)  h a s  been surveyed f o r  t e r r a i n  a t  sampling
intensi ty l e v e l s  appropr ia te  f o r  conventional Te r r e s t r i a l  S tud ies  Branch
1:50 000 sca le  reconnaissance mapping. T h e  Corona Peak, Burnie Lake and
Thautil R i ve r  sheets (93L 4 ,  5 ,  6 )  which make up the more mountainous west-
ern and northern 3/4 o f  the study area have been surveyed a t  i n tens i t y  level
more appropriate f o r  1:100 000 o r  1:250 000 scale t e r r a i n  mapping, although
the maps a r e  presented a t  a  1:50 000 sca le .  T h e s e  l a t t e r  mapsheets have
no road access and thus were surveyed less in tens ive ly.

4.2 PREVIOUS TERRAIN MAPPING

The s u r f i c i a l  m a t e r i a l s  o f  t h e  Morice area have been mapped by  Gough
(1974). However,  f o r  purposes o f  w i l d l i f e  capab i l i t y  mapping, t h i s  e a r l i e r
mapping was found t o  be  d e f i c i e n t  i n  character izat ion o f  geological p r o -
cesses (Sec t ion  4 . 5 )  a n d  i n  t h e  mapping o f  f l u v i a l  s u r f i c i a l  m a t e r i a l s .
Thus, i t  was decided t o  update the  1974 mapping and t o  append so i l  drainage

Mvbto t h e  t e r r a i n  map u n i t  symbols (e .g .  TviT), t o  f u r the r  a id  w i l d l i f e  capa-
b i l i t y  mapping. S i t e  and s o i l  da ta  f rom 17 M in i s t r y  o f  Forests research
plots was a lso  u t i l i z e d  i n  the re -mapping.

4.3 METHODS

The revised t e r r a i n  mapping f o r  t h i s  study area was car r ied  ou t  accord-
ing t o  the 1983 revis ions t o  the  Terra in Class i f icat ion  System (unpublished,
see Terra in  Map Legend). T h i s  system i den t i f i e s  var ious types o f  su r f i c i a l
materials (unconsolidated deposi ts) ,  provides data re la ted t o  t h e i r  tex ture
and landforms, a n d  descr ibes geomorphic processes ev iden t  i n  t h e  s tudy
area.

I n i t i a l l y  the 1:63 360 scale black and white stereo a i r  photographs used
in t h e  o r i g i n a l  t e r r a i n  mapping w e r e  examined s te reoscop ica l l y  t o
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characterize s u r f i c i a l  mater ia ls  and geologic processes i n  terms o f  the 1983
Terrain C lass i f i ca t i on  System. T h e  map u n i t  boundaries o f  t h e  o r i g i n a l
mapping were retained,  an  exception being on f loodplains where the  o r ig ina l
map u n i t s  were of ten subdivided on the basis o f  f l u v i a l  process
characterization.

The 1983 t e r r a i n  and s o i l  f i e l d  survey program involved 5  1 /2  days o f
helicopter traverses, 7  days o f  road traverses (93L/3) ,  as wel l  as  1 day o f
boat traverse along the  Morice River.  T h e  object ive o f  these traverses was
to check designated t e r r a i n  map un i t s  and symbols and t o  c o l l e c t  addit ional
data on the physical character is t ics  o f  the s u r f i c i a l  mater ia ls  such as s o i l
drainage and geological processes. Observat ions were recorded a t  61 s i t e s
and 4  samples were co l l ec ted  f o r  s o i l  engineering ana lys is  ( g r a i n  s i z e
analysis, A t te rberg  L i m i t s ) .  S o i l s  were a l so  described a t  a l l  s i t e s  and
samples were col lected f o r  lab  analysis a t  48 s i t es  i n  order t o  characterize
major s o i l  developments. S i t e ,  s o i l  and l ab  analysis resu l t s  are avai lable
from t h e  B r i t i s h  Columbia S o i l  In fo rmat ion  System (Sondheim and S u t t i e ,
1983).

Following t h e  f i e l d  su rvey  and laboratory  processing o f  samples, t h e
terra in f i e l d  a n d  l a b  d a t a ,  p l u s  s o i l  d ra inage d a t a  were compiled o n
1:50 000 scale maps using the  1983 (unpublished) Ter ra in  C lass i f ica t ion
System.

4.4 GENERAL CHARACTERISTICS OF SURFICIAL MATERIALS

This sec t ion  describes t h e  types o f  s u r f i c i a l  m a t e r i a l s  found i n  t h e
study area.  I t  describes some o f  t h e i r  s i g n i f i c a n t  phys ica l  p roper t i es ,
the i r  l oca l  d i s t r i b u t i o n  and common landforms associated wi th  each type o f
material.

4.4.1 Morainal Materials ( T i l l )

T i l l  i s  material  t ransported beneath, beside, w i t h i n  and i n  f r o n t  o f  a
glacier.  I t  i s  deposited d i r e c t l y  from the g lac ie r  and no t  modified by any
intermediate agent.
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T i l l  i s  t he  most common unconsolidated material  o n  the  Nechako Plateau
portion o f  the Morice study area. H e r e  i t  forms extensive mantles o f  vary-
ing th ickness  (e .g .  Mvb, Mb, Mv), o f ten  over hummocky bedrock ( e . g Z ) '  I n
the m a j o r  v a l l e y s  o f  t h e  Bu lk ley  Mountains, such  a s  t h e  K i t n a y a k w a ,
re la t ive ly  deep t i l l  depos i ts  a r e  a l s o  common on  t h e  v a l l e y  f l o o r s  w i t h
thinner t i l l s  on the  slopes above. Some major mountain va l leys such as the
Burnie and upper Clore charac te r i s t i ca l l y  have extensive areas o f  blankets

Mvband veneers o f  t i l l  over  hummocky t o  undulating bedrock surfaces (e.g.w-a-).
Relatively high elevat ion plateau and upland surfaces such as those north o f
Morice Lake,  n o r t h  o f  D o c k r i l l  Creek and nor theast  o f  Burnie Lakes a r e
commonly also characterized by t i l l  mantles, r idges and aprons o f  Neoglacial

wrat i l l  ( p r ima r i l y  terminal and la te ra l  moraine) ( e . g l  ) .

Basal t i l l s  predominate i n  t h e  s tudy  a rea  and genera l l y  c o n s i s t  o f
moderately compact t o  compact, non-sorted, non- s t r a t i f i e d  mater ia ls  w i th  a
wide range o f  p a r t i c l e  s i zes  (pebbles,  cobbles,  boulders) i n  a  matr ix  o f
sand, s i l t  and c lay.  T i l l  textures and c l a s t  l i tho logy  appear t o  be c losely
related t o  t h e  predominant l oca l  vo lcan ic  and associated sedimentary bed-
rocks (see  Section 2 . 2 ) .  T h e s e  t i l l s  commonly have a  s i l t y  sand t o  sandy
s i l t  mat r ix  t ex tu re  ( e . g .  M )  ( Ta b l e  1 ) ,  w i t h  v e r y  va r iab le  percentages
of coarse fragments (p r imar i l y  pebble and cobble sized fragments o f  volcanic
rock).

The basal t i l l s  general ly  cons is t  o f  a  weathered upper stratum t h a t  i s
re la t ive ly  loose,  non-compact and r e l a t i v e l y  permeable ( rap id  t o  moderately
well s o i l  drainage depending upon slope pos i t i on ) .  T h e  unweathered (basal)
portion o f  the t i l l  i s  compact, r e l a t i v e l y  impermeable and r e s t r i c t s  d ra in -
age. O n  t o e -slopes and i n  depressions, water  accumulation above the basal
t i l l  commonly r e s u l t s  i n  l oca l i zed  we t te r  hab i ta t s  t h a t  usua l l y  have a n
increased d i v e r s i t y  and  abundance o f  browse species.  I n  comparison t o
coarse tex tured c o l l u v i a l  and f l uv iog lac ia l  depos i ts ,  a l l  s tudy area t i l l s
examined have  more favourab le  s o i l  mo i s t u re  r e t e n t i o n  p rope r t i es  a n d
consequently a r e  usua l l y  capable o f  supporting a  greater d ivers i t y  o f  browse
species.

Unweathered basal t i l l  i s  r e l a t i v e l y  res is tan t  t o  shear and deformation
due t o  preconsolidation by g lac ia l  i c e .  However,  t h e  few samples o f  basal
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SAMPLE
PERCENTAGE BY WEIGHT ATTERBERG LIMITS

NUMBER* Coarse Sand S i l t Clay Liquid Plastic
Fragments (2- (.06254- (<.002 Limit Limit
(>2 mm)** .0625 mm) .002 mm) mm)

82-17752 7 1  1 3  1 0  6  2 0 . 3 6  1 5 . 2 7
82-17757 4 3  2 5  2 4  8  2 2 . 8 3  1 9 . 5 3
82-17782 7 2  1 5  1 0  3  1 5 . 1 3  1 1 . 5 6
82-17783 1 4  3 4  3 5  1 7  2 2 . 0 3  1 5 . 9 7

Table 1 .  Textura l  Analysis and Atterberg Limits fo r  Morice Study Area T i l l
Samples

* For locat ions see te r ra in  map.
**  % by wt .  coarse fragments -  v isual  estimate i n  f i e l d ,  % sand, by  weight

of s i l t  and c lay  -  laboratory analysis.
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t i l l s  suggest that  they are generally weakly p las t ic  ( l i q u i d  l im i t s  o f  15 to
23, Table 1) .  Thus when wetted they may be subject to  deformation and shear
fai lure,  espec ia l ly  o n  l a r g e  c u t  faces.  T h e y  a r e  n o t  a s  su i tab le  a s
fluvioglacial materials f o r  road beds, nor  f o r  operation o f  heavy machinery
during wet weather.

Ti l l s  w i t h  coarser textures may occur  i n  areas dominated b y  coarse
drained plutonic bedrock outcroppings, but  were not observed during the very
limited number o f  stops i n  such areas during the f i e l d  survey. Such  t i l l s
would have more favourable roadbuilding and machinery operation character-
is t ics ,  b u t  l e s s  favourable w i t h  regards t o  t h e  maintenance o f  browse
species, being more droughty and acid ic.

Ablation t i l l  ( t i l l  deposited as a  r esu l t  o f  downwasting o f  glaciers)
was no t  observed i n  the  mountainous port ions o f  the study area. However,
shallow mantles o f  re la t ive ly  coarse textured ablation t i l l  commonly veneer
f iner textured basal t i l l s  on the  Nechako Plateau. B y  hand texture and
visual estimates ablat ion t i l l  has a  sandy gravel tex ture  and i s  loose and
permeable ( rap id  t o  wel l  drained). I t  resembles f luv iog lac ia l  gravels  i n
physical characterist ics and in  a b i l i t y  t o  support browse species.

Neoglacial t i l l s  commonly consist pr imari ly o f  angular coarse fragments
(e.g. xM) (based on  v isua l  and  hand tex ture  estimates) w i t h  lesser  and
variable amounts o f  i n t e r s t i t i a l  sand, s i l t  and c l a y.  T h e s e  re la t i ve l y
young, coarser textured t i l l s  are commonly re la t ive ly  loose, non-compact and
permeable (rapid to  well drained). They are commonly sparsely vegetated due
to t h e i r  loca t ion  i n  and near  h igh elevat ion cirques and t h e i r  coarse
textures.

4.4.2 Colluvial  Materials

Colluvial materials are products o f  mass wastage, ch ie f l y  consisting o f
rubbly and blocky bedrock material. They  are perhaps the second most common
surf ic ial  material  i n  the study area, especial ly i n  mountainous topography.
Here, they are common as aprons and fans (e .g .  rCa,  rC f )  a t  the bases o f
steep mountain slopes, a s  w e l l  a s  blanketing and veneering port ions o f
valley walls (e .g.  rCvb). O n  the hummocky o r  undulating bedrock controlled



17

topography commonly seen on the  Nechako Plateau and on the  f l o o r s  o f  major
valleys i n  t h e  mountains, co l l uv ium fo rms ex tens ive  mant les o f  r ubb l y
mater ia ls  ( e . g .  r C v b w e a t h e r e d  l a r g e l y  i n  s i t u .  H e r e  i t  i s  commonlyRhru
mapped i n  association wi th veneers o f  weathered t i l l  (which i t  of ten c losely
resembles) and hummocks o f  rock.  H i g h e r  e levat ion plateau/upland surfaces
are a l s o  p a r t i a l l y  mantled b y  v e r y  r ubb l y  co l luv ium weathered i n  s i t u ,
largely by f r o s t  shatter ing.

The co l luv ia l  mater ia ls  o f  the study area were not  analyzed f o r  textura l
analysis n o r  f o r  A t te rbe rg  L i m i t s .  H o w e v e r ,  hand t e x t u r e  a n d  v i s u a l
estimates suggest t h a t  a  rubb ly  t ex tu re  (dominantly <256 mm rubb le ,  w i t h
lesser b locks  a s  w e l l  a s  l e s s e r  i n t e r s t i t i a l  s a n d ,  s i l t  and c l a y )  i s
appropriate, p a r t i c u l a r l y  i n  the  mountains. T h e  rubbly co l l uv ia l  mater ia ls
are r e l a t i v e l y  l o o s e  a n d  permeable (gene ra l l y  r a p i d  t o  w e l l  d r a i n e d ) ,
creating droughty s i tes  wi th  a  r e l a t i ve l y  sparse vegetative cover. However,
the t oes  o f  c o l l u v i a l  f a n s  and aprons a r e  commonly mois ter  and a re  more
lushly vegetated. A l s o ,  morainal ly derived colluvium on the Nechako Plateau
may have a  f i n e r  tex tu re  and support be t te r  p lan t  growth. Rubb l y  colluvium
is no t  usual ly subject  t o  p l as t i c  behavior and except f o r  slope l im i t a t i ons ,
is su i tab le  as  road subgrade and as  a  bearing surface f o r  heavy machinery
operation.

Colluvium derived from f a i l e d  t i l l s  has physical proper t ies intermediate
between co l luv ium and  t i l l  a n d  wou ld  genera l l y  b e  s u b j e c t  t o  p l a s t i c
behaviour.

4.4.3 Fluvioglacial  Materials

Fluvioglacial mater ia ls  a re  f l u v i a l  mate r ia l s  deposited i n  contact  wi th
glacier i c e .  T h e y  commonly show evidence o f  i c e  melt ing such as i r r egu la r
topography, i r r e g u l a r  bedding o r  slump s t ruc tu res  ( e . g .  FGhd). I n  t h e
study a r e a ,  f l u v i a l  m a t e r i a l s  deposi ted i n  f r o n t  o f  g l a c i e r s  (outwash
plains) have also been mapped as f l uv iog lac ia l  deposi ts  (e .g .  FGt).

Fluvioglacial ma te r i a l s  a r e  common i n  major  va l leys  i n  t h e  mountains
(e.g. the  Howson -  Thaut i l  Creek Va l ley ) ,  due t o  la rge  volumes o f  water from
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act ive/stagnant mountain v a l l e y  g l a c i e r s .  T h e s e  mountain v a l l e y  depos i ts
include kame te r races  and f l u v i o g l a c i a l  f a n s  both  deposited adjacent  t o ,  o r
p a r t i a l l y  on  i c e ,  a s  w e l l  a s  outwash p l a i n s  on  broad v a l l e y  f l o o r s .  T h e s e
deposits have o f t e n  been d issec ted  b y  p o s t  g l a c i a l  s t ream downcutt ing and
today a r e  ev iden t  as  te r races  above i nc i sed  i n n e r  v a l l e y s ,  as  i n  t h e  Clore
River Va l l ey.

On t he  Nechako Plateau,  downwasting o f  stagnant/dead i c e  masses resu l ted
in development o f  ex tens i ve  f l u v i o g l a c i a l  ou twash  p l a i n s  g e n e r a l l y  w i t h
associated kame t e r r aces  w i t h  k e t t l e s ,  eskers  and hummocky a b l a t i o n  t i l l .
Plateau f l u v i o g l a c i a l  d e p o s i t s  have n o t  genera l l y  been deeply d issected b y
post g l a c i a l  s t ream downcutt ing.  M o s t  g l a c i a l  me l twa te r  channels o n  t h e
plateau a r e  n o t  deep ly  entrenched and have come t o  b e  occupied b y  s m a l l ,
i r regu la r  meandering m i s f i t  streams.

Fluv ioglac ia l  m a t e r i a l s  i n  t h e  s t u d y  a r e a  w e r e  n o t  sampled  f o r
mechanical a n a l y s i s .  B a s e d  o n  v i s u a l  es t ima tes  and hand t e x t u r i n g ,  t h e y
generally have a  sandy g rave l  t e x t u r e  ( u s u a l l y  >50% pebbles,  cobb les  and
lesser boulders w i t h  <50% sand). I n  va l l eys  such as  Houston Tommy t h a t  are
characterized b y  e x t e n s i v e  outwash p l a i n s ,  sandy  t e x t u r e d  f l u v i o g l a c i a l
deposits occur on t he  f l o o r s  o f  some meltwater channels.

The f l u v i o g l a c i a l  m a t e r i a l s  a re  non- p l a s t i c  and non-consol idated and due
to t h e i r  coarse- tex tures  have  good bear ing  c a p a c i t i e s .  T h e y  a r e  h i g h l y
permeable ( r a p i d  t o  w e l l  d r a i n e d )  a n d  consequently a r e  d r y  s i t e s  w i t h  a
r e l a t i v e l y  sparse browse c o v e r.  T h e  t e r r e s t r i a l  l i c h e n s  commonly used b y
caribou may be abundant on these s i t e s .

4.4.4 F l u v i a l  Materials

Fluvia l  m a t e r i a l s  a r e  t h o s e  t ranspor ted  and deposi ted b y  streams and
r ive rs  ( a l l u v i a l  m a t e r i a l s ) .  I n  t h e  Mor ice s tudy  area t h e  most extens ive
deposits o f  f l u v i a l  m a t e r i a l s  a r e  l o w  g rad ien t  f l oodp la ins  assoc ia ted w i t h
i r regu la r  meandering creeks and r i v e r s  on t h e  plateau and i n  major  mountain
v a l l e y s ,  s u c h  a s  t h e  A tna  and  C l o r e  -  B u r n i e  v a l l e y s  ( e . g .  s g F - I ) .  A s
previously mentioned, t h e s e  w a t e r  courses a r e  u s u a l l y  m i s f i t  s t reams i n

larger meltwater channels.  T h e y  a r e  f l anked  b y  t h e  escarpments o f  h igher
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f luv ioglacia l  t e r races  and fans ,  and occasional ly by  t he  lower escarpments
of younger f l u v i a l  t e r races .  P o r t i o n s  o f  these f loodpla ins a r e  o f ten  occu-
pied by ac t i ve  f l u v i a l  f a n s  and organic deposits.  S m a l l e r  mountain val leys
with steeper gradients general ly have incised streams wi th very small f l o o d -
plains.

Visual a n d  hand t e x t u r e  est imates o f  f l u v i a l  ma te r i a l s  i nd i ca te  t h a t
they have a  sandy gravel t ex tu re  (>50% pebbles, cobbles and boulders, <50%
sand and a  few percent  s i l t  and c l a y )  ( e . g .  sgFAP, sgF1, sgFt) .  O n  the
plateau, f loodpla ins tend t o  have an overly ing s i l t y  o r  sandy surface s t ra ta
that i n  t u r n  may be  p a r t i a l l y  capped b y  organic deposi ts  (e .g .0p=0Ap- I ) .

The coa rse r  tex tu red  f l u v i a l  m a t e r i a l s  a r e  non-consolidated, l o o s e ,
non-p las t i c  and permeable. T h e y  have favourable character is t ics  f o r  road
building and heavy machinery operation except f o r  seasonal l i m i t a t i o n s  due
to high water tables and f lood ing.  S i l t y  textured f loodplains a r e  somewhat
p last ic ,  much l e s s  permeable, a n d  much l e s s  s u i t e d  f o r  r o a d  b u i l d i n g
materials and heavy equipment operation. F loodp la ins  are commonly mapped as
having imperfect  s o i l  drainage, b u t  o f ten  have areas o f  poor t o  very  poor
soil  drainage wi th organic cappings. F l oodp la i n  s i tes  are h igh ly  productive
of browse spec ies.  A s s o c i a t e d  i n a c t i v e  f l u v i a l  t e r r a c e s  and  f a n s  may,
however, b e  w e l l  t o  r a p i d l y  dra ined and have engineering proper t ies  and
vegetation c h a r a c t e r i s i t i c s  s i m i l a r  t o  t hose  f o r  droughty f l u v i o g l a c i a l
materials.

4.4.5 Organic Materials

Organic mater ia ls  r e s u l t  f rom t h e  accumulation and p a r t i a l  decay o f
vegetative mat ter.  T h e  organic mater ia ls  i n  t h e  study area most commonly
occur as f l a t  surfaced deposits over 1 m i n  depth, along low gradient f lood-
plains (e .g .  Op = FAR).

The organic materials most commonly consist  o f  mesic textured ( p a r t i a l l y
decomposed) sedges o r  mosses. T h e y  are very compressible and have very low
bearing strengths and consequently a re  n o t  su i tab le  f o r  road bu i ld ing  n o r
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heavy equipment operations. T h e  water tab le  i s  general ly near, a t ,  o r  above
the surface (very poor s o i l  drainage).

4.4.6 Glaciolacustrine Materials

Glaciolacustrine mater ia ls  a r e  those deposited i n  d i r e c t  contact  w i th
glacier i c e ,  o r  those containing evidence o f  deposit ion i n  c lose proximi ty
to g l a c i e r  i c e .  G l a c i o l a c u s t r i n e  mater ia ls  were seen on l y  i n  sect ions on
the C lo re  R i v e r  where t h e y  a re  o v e r l a i n  by  t i l l  ( e . g .  4 3 .  G )  and i n  one
small area downstream o f  the Lamprey Creek -  Morice River confluence. Hand
texture estimates i nd i ca te  t h a t  these l a t t e r  mater ia ls  have a  sandy s i l t
texture (>50% s i l t ,  <50% sand w i t h  l e s s e r  c l a y ) .  T h e  g lac io lacus t r ine
materials were  n o t  sampled f o r  mechanical a n a l y s i s  b u t  appear  t o  b e
non-consolidated, modera te ly  compac t ,  w e a k l y  p l a s t i c  a n d  r e l a t i v e l y
impermeable. T h e y  have s i g n i f i c a n t  l i m i t a t i o n s  f o r  road bu i ld ing  o r  heavy
equipment opera t ion ,  e s p e c i a l l y  when w e t .  T h e y  a l s o  have  favourable
moisture re ten t ion  charac ter is t i cs  and depending upon topographic loca t ion
and s o i l  d ra inage ,  a r e  s i m i l a r  t o  t i l l s  i n  a b i l i t y  t o  suppor t  browse
species.

4.4.7 I c e

Ice inc ludes areas o f  snow and i c e  where evidence o f  ac t i ve  g l a c i e r
movement i s  present. T h e  only  extensive areas o f  i ce  i n  the study area are
the g l a c i e r  f i e l d s  o n  t h e  Howson Range and i n  t he  Coast Mountains on  the
western edge o f  the study area.

4.5 GEOLOGICAL PROCESSES

Geological processes are processes t ha t  are cur rent ly  modifying, o r  have
modified s u r f i c i a l  mater ia ls  and surface expressions. A  number o f  hazardous
geological processes a re  ev ident  i n  t h e  mountainous por t ions o f  the  study
area and include f a i l u r e s  i n :  bedrock ( r o c k f a l l ,  rocks l ide ,  bedrock slump),
sur f i c ia l  m a t e r i a l s  ( d e b r i s  t o r r e n t ) ,  and  i n  i c e  and snow (avalanches).
High e levat ion peaks, uplands and plateau surfaces a r e  a l so  sub jec t  t o  a
number o f  much l e s s  hazardous, b u t  s i g n i f i c a n t  p e r i g l a c i a l  processes
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including c ryo tu rba t ion ,  n i v a t i o n  a n d  s o l i f l u c t i o n .  F l u v i a l  processes
evident i n  t h e  s t u d y  a r e a  i n c l u d e  development o f  i r r e g u l a r  s inuous ,
meandering and braided watercourses. G u l l y  erosion i s  a  s ign i f i can t  process
on steep mountain s lopes,  on  t i l l  s lopes,  on  f l u v i a l  f a n s ,  and i n  canyons.
These processes inf luence the  type and qua l i t y  o f  w i l d l i f e  hab i ta t .

4.5.1 Rockfa l l

Rockfall i s  t h e  detachment o f  masses d is in tegra t ing  bedrock from steep
slopes and t h e i r  descent most ly through t h e  a i r  by  leaping,  bouncing and
ro l l i ng .  I n  t he  Morice study area, i t  i s  a lso used t o  include small rock-
slides and  r o c k  avalanches t h a t  c o n t  ibute t o  t a l u s  accumulation. I t
generally involves repeated f a l l s  o f  small  amounts o f  debr is  r esu l t i ng  i n
fresh s c a r s  o n  r o c k  f a c e s  ( e . g .  R s - R b )  a n d  f r e s h  t a l u s  d e b r i s
(e.g. rCaf-Rb).  I t  i s  most common i n  steep, rocky mountain summit areas,
but a l s o  occu rs  t o  a  l i m i t e d  e x t e n t  o n  s t e e p  r o c k  f a c e s  a t  l o w e r
elevations. V e r y  ac t ive  areas are poor ly  vegetated and present a  hazard t o
mountain goats t raversing these areas.

4.5.2 Rockslide

Rockslides a re  t he  rap id  downslope movement o f  masses o f  bedrock along
well def ined s l i p  planes ( e . g .  Rs-Rr).  T h e  moving mass dis integrates o r  i s
severely deformed. T h i s  process was observed only  i n  the  Kitnayakwa River-
Steward Creek va l leys  where numerous smal l ,  and one extensive, deep seated
rockslide fa i l u res  have occurred i n  volcanic bedrock.

4.5.3 Bedrock Slumps

Bedrock slumps are the  s l i d i n g  o f  i n te rna l l y  cohesive masses o f  bedrock
along a  surface o f  rupture t h a t  i s  e i t h e r  concave upwards, p lanar  o r  i r r eg -
u lar.  T h i s  process was observed on ly  i n  t he  Kitnayakwa River  and Steward
Creek va l l eys  where i t  i s  characterized by  scarp slopes ( s l i d e  scars) and
tension c racks  associated w i t h  d isp laced slump b locks  i n  vo lcan ic  r o c k
(e.g. Rs-Fm).
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4.5.4 Debris  Torrents

Debris to r ren ts  are the rap id  f low o f  s lu r r i es  containing rock fragments
and vege ta t i ve  d e b r i s  down w e l l  d e f i n e d ,  s t e e p  mountain s i d e  s t ream
channels. I n  t h e  Morice study area t h i s  process i s  i d e n t i f i e d  b y  debr is
accumulation, sediment plugs and/or  scattered la rge blocks i n  t he  channels
carved i n  the  mountain slopes ( e . g .  rCvb//Rs-Rt),  and by coarse, non-sorted
debris, l a r g e  b locks ,  levees and wood debr i s  on  fans  a f fec ted  b y  debr i s
torrents ( e . g .  rC f -R t ) .  T h i s  process i s  common on steep, g u l l i e d  slopes i n
the Coast Mountains, b u t  a lso  occurs l ess  f requent ly  on s i m i l a r  topography
in the Bulkley Ranges.

4.5.5 Avalanching

Avalanching i s  t h e  r a p i d  downslope movements o f  snow, i c e  and o t h e r
incorporated debris on steep mountain slopes and i n  gu l l i es  (e .g .  rCv/Mv-A),
often extending o u t  o n t o  v a l l e y  f l o o r s  ( e . g .  rCa-A) .  I t  i s  p reva lent
throughout the  mountainous port ions o f  the study area. F requen t  avalanches
may preclude w in te r  range use by  mountain goat  on otherwise su i tab le  range
and may be an important mor ta l i ty  f ac to r.

4.5.6 Cryoturbation

Cryoturbation consis ts  o f  heaving, churning and re la ted  movements t h a t
resul t  from repeated freezing and thawing o f  moist unconsolidated sediments.
In t h e  Mor ice s t u d y  a r e a  i t  i s  character ized b y  development o f  so r ted
c i rc les ,  s tone s t r i pes ,  and earth hummocks on alpine/subalpine slopes above
1500 m and on a l l  aspects ( e . g .  rCv-C). I t  a lso commonly occurs on plateau
surfaces above 1500 m (e .g .  Rhu C).

4.5.7 Nivat ion

Nivation i s  t h e  e ros ion  and  enlargement o f  hol lows conta in ing  snow
patches due t o  a  combination o f  freeze-thaw processes, physical and chemical
effects o f  meltwater, s o l i f l u c t i o n  and so i l  creep. I n  the Morice study area
i t  i s  characterized by c i r c u l a r  t o  elongate "snow patch hollows" on a lp ine/
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subalpine s lopes (Rhs-N) and  on  plateau surfaces ( e . g .  Mv/Rhu-N). I t  i s
most common on "nor ther ly "  aspect slopes a t  elevations greater  than 1500 m.
Such areas are covered wi th deep snow u n t i l  summer.

4.5.8 So l i f luc t ion

Sol i f luc t ion i s  t h e  s l o w  downslope movement o f  mo i s t  o r  saturated,
seasonally f r o z e n  unconsolidated mater ia l  o v e r  a  r e l a t i v e l y  impermeable
substrate t h a t  may be bedrock o r  frozen ground. I n  the  Morice study area i t
is  characterized by  lobes,  sheets o r  terraces o f  s o l i f l u c t e d  mater ia ls  on
alpine/subalpine slopes ( e . g .  rCvb-S). I t  general ly occurs above 1500 m on
al l  aspects.

4.5.9 I r r e g u l a r i l y  Sinuous Channel

The i r r e g u l a r i l y  sinuous channel f l u v i a l  process i s  ev ident  where t h e
channels d i sp lay  i r r e g u l a r  t u r n s  and bends w i thou t  r e p e t i t i o n  o f  s i m i l a r
features ( e . g .  sgFApt - I ) .  I t  i s  t he  t yp i ca l  f l u v i a l  process on r e l a t i v e l y
low grad ien t ,  l a t e r a l l y  conf ined f l oodp la ins  throughout  t h e  Morice s tudy
area. F l o o d p l a i n s  sub jec t  t o  t h i s  process may be seasonally inundated by
slow to  rap id ly  f lowing overbank f looding.  Channel  bank erosion and channel
shi f t ing may occur.

4.5.10 Meandering Channel

The meandering channel  f l u v i a l  p r o c e s s  occurs  where a  channel i s
characterized by a  repeated pattern o f  bends wi th  uniform amplitude and wave
length ( e . g .  sFAp-M). T h i s  process was mapped on low gradient  reaches o f
the upper Clore River,  Gosnell Creek and the Morice River.  A r e a s  subject  t o
this process a r e  genera l l y  seasonal ly inundated b y  s low moving overbank
flooding. G r a d u a l  channel bank s h i f t i n g  and channel bank erosion occur.
This i s  one o f  the most important processes i n  renewing seral  progression on
moose range i n  the area.
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4.5.11 Braiding Channel

The b ra id ing  channel f l u v i a l  p rocess  occurs where t h e  a c t i v e  channel
zone i s  occupied b y  many d iverg ing and converging channels separated b y
bars. B r a i d i n g  channels are subject  t o  seasonal f lood ing  by  rap id ly  moving
water, channel a n d  b a r  s h i f t i n g ,  l a t e r a l  i n s t a b i l i t y  and abrupt  channel
sh i f ts  ( e . g .  sgFAp-B). I t  i s  a  t y p i c a l  process o n  f a n s  and  o n  t h e
floodplains i n  l a r g e ,  r e l a t i v e l y  l o w  grad ient  mountain va l l eys  t h a t  a re
receiving excess sediment f rom steep t r i b u t a r y  va l l eys  and /o r  g l ac i e r s .
Such areas p rov ide  some good summer moose range,  b u t  a r e  o f t e n  poor l y
vegetated.

4.5.12 Gul ly ing

The gu l l y i ng  process i s  ev ident  where surfaces have been eroded i n t o
long, na r row,  s t e e p  s i ded  depressions b y  runn ing wa te r,  mass movement
processes, o r  snow avalanches. I n  t h e  Morice study area t h i s  process i s
commonly observed on steep rocky mountain slopes ( e . g .  Rs/rCv-V), on t i l l
slopes ( e . g .  Mvb-V) and i n  canyons ( e . g .  Us-V).  F l o o d i n g ,  bank erosion,
debris t o r r e n t s  and snow avalanching a r e  t y p i c a l  hazards encountered i n
gul l ies .  T h e  complex topography created by  t h i s  process o f ten  resu l ts  i n
mosaic o f  feeding and secure res t ing  s i t es  f o r  ungulates.
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CHAPTER 5 .  BIOPHYSICAL SOIL LANDSCAPES OF THE LAMPREY CREEK AREA, 93L/3

5.1 INTRODUCTION

The Lamprey Creek 1 :50 000 mapsheet 93L/3 i s  located between 54°00'
and 54°15' nor th  l a t i t u d e  and 127°00' and 127°30' west longitude. T h i s  map
area covers 91,500 ha i n  the southeast quarter o f  the study area.

There are no settlements w i t h i n  t he  Lamprey Creek map area, however,
considerable road access has been developed t o  access f o r e s t  resources and
one h igh e levat ion mining explorat ion area i n  t he  southwest corner o f  the
study area. T h e r e  are two B.C. M i n i s t r y  o f  Forests low maintenance p icn ic
s i tes,  one on  Morice Lake and another a t  t he  mouth o f  Lamprey Creek, a s
well a s  a  cab in  o n  McBride Lake. M a j o r  recreat ional  oppor tun i t ies  f o r
boating occur on McBride Lake, Lamprey Lake, and Tagetochlain Lakes as wel l
as on  t h e  Morice R ive r.  S p o r t  f i sh i ng  has long been o f  major importance
and the  value o f  the Morice River,  Nanika River and Morice Lake waters f o r
salmon are deta i led by Shepherd, 1979.

Most o f  t h e  bedrock outcrops w i t h i n  t h e  Lamprey Creek map area a r e
f ine grained and o f  volcanic and sedimentary o r i g i n .  C o a r s e  grained acid
intrusive rock outcrops are l im i ted  t o  an area west o f  the Nanika River and
south o f  McBride Lake. These two bedrock groups were recognized w i th in  the
biophysical s o i l  landscape legend. Ta b l e  2  shows how the bedrock geology
maps have been generalized.

There a r e  3  b iogeocl imat ic  zones present  w i t h i n  t h e  Lamprey Creek
area; t h e  A l p i n e -Tundra, Engelmann Spruce Subalpine F i r  and Sub-boreal
Spruce Zones (M in i s t r y  o f  Forests, 1984). M o s t  o f  the area i s  w i th in  the
Subalpine F i r  Subzone o f  the  Subboreal Spruce Zone. T h e  Engelmann Spruce
Subalpine F i r  Zone i s  r e s t r i c t e d  t o  areas above 1070 m (3500 ' )  such a s
Pimpernel Mountain a n d  t h e  southwestern edges o f  t h e  map a r e a .  T h e
Alpine-Tundra zone o n l y  occurs northwest o f  Morice Lake. A  v e r y  smal l
area, t he  lowest elevat ion w i th in  the  study area, 670 m t o  730 m (2200' t o
2400') along the Morice River i s  w i th in  the Spruce Subzone o f  the Subboreal
Spruce Biogeoclimatic Zone. T h i s  area has the  lowest snowfall and longest
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Table 2 .  Generalized Bedrock Groupings for  the Lamprey Creek Map
Area* 93/L-3

1. F ine grained sedimentary and volcanic

0
KRR

Endako Group
Red Rose

ETb
KTOL O o s t a  Lake Group

IJTN T e l k w a ,  Ni lk i tkwa
Group

KBB B r i a n  Baru

2. Coarse grained ac id ic  in t rus ive

ETg

EJ g

Early Te r t i a r y

Tapley Intrusions

andesite, basa l t ,  dac i te
shale, greywackie,
conglomerate, coal
gabbro
rhyol i te ,  dac i te ,  t rachyte,
sandstone, sha le  conglomerate
basalt, andensite, breccia,
t u f f ,  shale,  s i l t s tone
andesite t o  r h y o l i t i c  t u f f ,
breccia, f lows

quartz monzonite, granodior i te ,
quartz d i o r i t e
quartz mozonite, granodior i te

* a f t e r  T i p p e r  H.W., R .B.  Campbell, G.C. Ta y l o r  and D .F.  S c o t t ,  1979,
Parsnip R i v e r  B r i t i s h  Co lumbia .  S h e e t  9 3 .  1 : 1  0 0 0  0 0 0
Geological A t l a s .  Geological Survey o f  Canada. Energy, Mines
and Resources.

additional information on bedrock geology from:
Carter, N.C. and  R.V.  Kirkham, 1969. G e o l o g i c a l  Compilation
Map o f  t h e  Smi thers ,  Hazel ton a n d  Te r race  Areas .  B r i t i s h
Columbia Department o f  Mines and Petroleum Resources. Map 69-1.



27

growing season. These zones and subzones provide a  level  o f  s t r a t i f i c a t i o n
of so i l s  below physiographic region and bedrock type.

The summary o f  the ten  shor t  term cl imate s tat ions w i th in  the  Lamprey
Creek map area appears i n  Chapter 3.

5.2 PREVIOUS SOIL AND TERRAIN WORK

Five s i t e ,  s o i l  a n d  vegetat ion p l o t s  were co l l ec ted  b y  t h e  B .C.
Ministry o f  Forests i n  suppor t  o f  biogeocl imatic c l a s s i f i c a t i o n .  T h e i r
locations are marked on the map.

The 1:50 000 scale landform map (93L/3) produced by  N. Gough i n  1974
was used as a  base and revised t o  t he  unpublished Min is t ry  o f  Environment
Terrain C lass i f i ca t i on  System. P r o c e s s  modi f iers  such a s  f l ood ing ,  and
surface expressions such as depth were the major addit ions t o  Gough's maps.
The e i g h t  d e t a i l e d  s o i l  p r o f i l e s  sampled d u r i n g  t h i s  e a r l i e r  p r o j e c t
supplemented the so i l  data col lected during t h i s  study.

B.C. M in i s t r y  o f  Forests ca r r ied  ou t  deta i led  (1 :20  000 scale) s o i l s
mapping i n  an  area south o f  Pimpernel Creek and nor th  o f  B i l l  Nye Lake
(Lindebergh and Trowbridge, 1984). T h e  general descr ipt ions o f  t h e i r  s o i l
units were used t o  he lp  extrapolate t o  t he  surrounding areas wi th  s i m i l a r
materials and drainage condit ions. N o  so i l  samples were analysed from t h i s
more deta i led study area.

Soil samples co l l ec ted  b y  L .  Lace l l e  i n  1983 f o r  t h i s  p r o j e c t  were
also used i f  they were col lected wi th in  a  biogeolcl imatic subzone common t o
the Lamprey Creek map area.

There are published s o i l  maps t o  t h e  east  o f  the  study area (Runka,
1972). A l t h o u g h  many o f  the  s o i l s  recognized i n  t h e  Lamprey Creek area
have so i l  associat ion names i n  the adjacent map area 93/L 2 ,  no attempt was
made t o  corre late wi th these association names.
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5.3 METHODS

Prior t o  f i e l d  w o r k ,  a e r i a l  photographs w e r e  s t u d i e d  t o  g a i n
fam i l i a r i t y  with general tone,  pat tern and texture o f  the photographs so as
to re la te  these t o  i den t i f i ca t i on  o f  drainage condit ions and material types
when i n  the area. T h e  aer ia l  photographs were taken a t  a  1:50 000 scale i n
1979; f l i g h t  l i n e  BC 79076 photo numbers; 154-170, and 242-249.

A t o t a l  o f  e ight  days were spent i n  the Lamprey Creek map area, 93L/3,
in J u l y,  1983. M o s t  roads were t r a v e l l e d  b y  veh ic le ,  supplemented w i t h
some short  hikes t o  check map un i t s .  B o a t  access was used along the Morice
River and 1  1 / 2  hours o f  he l icopter  t ime was used t o  access more remote
areas.

Thir ty-three p l o t s  inc lud ing s i t e ,  s o i l ,  vegetation and w i l d l i f e  des-
cr ipt ions were c o l l e c t e d  i n  accordance w i t h  t h e  standards s e t  o u t  i n
Walmsley e t  a l . ,  1980. T h e  s i t e ,  s o i l  and laboratory analysis i s  stored i n
the B.C. So i l  Information System as described by Sondheim and Su t t ie ,  1983.
Additional i n f o rma t i on  c o l l e c t e d  i n  t h e  f i e l d  w a s  recorded o n  a e r i a l
photographs a n d  incorpora ted  i n t o  t h e  t e r r a i n  a n d  b iophys ica l  s o i l
landscape maps.

Appendix A  shows h o w  t h e  f i e l d  samples a r e  l o c a t e d  w i t h i n  t h e
biophysical s o i l  landscape legend. T h i s  i s  intended as a  rough guide t o
the r e l i a b i l i t y  o f  physical and chemical descr ip t ions.  U s u a l l y,  landscape
types wi th  more described sample s i tes  are be t te r  understood.

Laboratory analyses inc lude :  s o i l  reac t ion  (pH i n  calcium ch lo r ide ) ,
organic mat ter  content  (organic  carbon),  t o t a l  n i t r ogen ,  ca t i on  exchange
capacity, exchangeable ca t ions ,  ext ractable i r on  and aluminum percentages.
Some physical analyses were car r ied  o u t  t o  determine sand, s i l t  and c l ay
percentages f o r  selected mineral hor izons.  O rgan i c  horizons were analysed
for react ion,  rubbed f i b e r  content and pyrophosphate index.

Since t h e  sampling was se lec t i ve ,  t h e  summary o f  the  data r e l i e s  on
the experience o f  t h e  surveyor.  S o m e  p l o t s  a r e  considered t o  b e t t e r
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represent the map un i ts  than others and have been jud ic ious ly  selected. A
s t a t i s t i c a l l y  va l i d  sampling program was not  undertaken due t o  the cost  and
time involved re l a t i ve  t o  the benef i ts  der ived.

The biophysical s o i l  landscape legend was developed w i th  f i r s t  l e v e l
or broadest s t r a t i f i c a t i o n  based on  physiographic regions and associated
bedrock geology.  T h e  second l e v e l  o f  s t r a t i f i c a t i o n  was based on  b i o -
geoclimatic zones and subzones. W i t h i n  t h i s  framework the  major material
types are characterized f o r  tex ture ,  drainage, topography, depth, pervious-
ness and s o i l  c l a s s i f i c a t i o n .  Ta b l e  3  shows t he  matr ix used t o  construct
the b iophysical  s o i l  landscape legend f o r  t h e  Nechako Plateau and  t h e
Bulkley Mountains physiographic regions.

Each biophysical  s o i l  landscape u n i t  i s  a  group o f  s o i l s  t h a t  have
developed on  s i m i l a r  parent  mater ia ls and under broadly s i m i l a r  c l ima t i c
conditions ( i n  t h i s  c a s e ,  a s  expressed b y  b iogeoc l imat ic  zones  a n d
subzones). T h e s e  map un i t s  provide a  sound ecological bas is  f o r  land use
planning a n d  r a t i n g s  f o r  b i o l o g i c a l  p r o d u c t i v i t y  s u c h  a s  ungu la te
capabi l i ty ra t ings  (Chapter 7) .

A f u r t h e r  l e v e l  o f  d e t a i l  c a n  b e  added t o  each biophysical  s o i l
landscape u n i t  b y  u s i n g  map u n i t  modi f ie rs  ( s e e  t h e  s o i l  map legend,
box 4 ) .  M a p  u n i t  modif iers a r e  used t o  po in t  ou t  areas which d i f f e r  from
the major i ty  o f  areas, f o r  example areas o f  wetter so i l  o r  areas wi th steep
south aspects.

5.4 BIOPHYSICAL SOIL LANDSCAPES

5.4.1 Introduction

This s e c t i o n  summarizes t h e  f i e l d  observat ions and  descr ibes t h e
character and d i s t r i bu t i on  o f  the major materials and t h e i r  associated b io -
physical s o i l  landscape u n i t s  (Tab le  3 ) .  F o u r  schematic c ross  sect ions
show the major character is t ics  used t o  d i f f e r e n t i a t e  map un i t s  (Figures 4
to 7 ) .



Table 3 .  Biophysical Soil  Landscape Units fo r  the Nechako Plateau and Bulkley Range.

Physiographic
Region Nechako Plateau (NE)

Bulkley
Range (BR)

Bedrock
Grouping

Non-Bedrock
Specific

Fine grained
Sedimentary
and Volcanic

Coarse grained
Acid

Fine grained
Sedimentary

Biogeoclimatic Zone
and Sub-Zone* SBS(d) SBS(e) ESSF SBS(d) SBS(e) ESSF ESSF AT ESSF AT

Materials

NEF1

NEL1

NEG2

NEF6
NEF3
NEF5

NEF4
NEF2

NEM3
NEM4

NE01
NE02

NEM
NEM6

NEC2

NER1

NEC3
NEC4

NER2

NEC5
NEC6

NER3

NEC7

NER4

NEC 8 BRC1
BRC1

BRR1

BRC2
BRC2

BRR2

Colluvial(deep)
(shallow)

Fluvioglacial

Floodplains (grave l ly )
(sands over gravels)

(deep sands)

Fluvial ( ter races)
(fans)

Lacustrine

Morainal (deep)
(shallow)

Organic (deep)
(shallow)

Rock

* AT =  Alpine Tundra Zone
ESSF =  Engelmann Spruce Subalpine F i r
SBS(d) =  Sub-Boreal Spruce -  Spruce Subzone
SBS(e) =  Sub-Boreal Spruce -  Subalpine F i r  Subzone
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5.4.2 Col luv ia l  Terrain and Soils

Shallow co l l uv ia l  mater ia ls  are  widely d is t r ibu ted  w i th in  the  Lamprey
Creek a r e a .  E i g h t  b iophysical  map u n i t s  were def ined and  t h r e e  were
sampled. T h e  shal low co l l uv ia l  areas,  map u n i t s  NEC2, NEC4, and NEC6 are
well t o  r a p i d l y  d ra ined .  T h e s e  a reas  a r e  h i g h e r  i n  angu la r  coarse
fragments than the  deep co l l uv i a l  areas and are  d i r e c t l y  derived from the
physical weather ing o f  f i n e  g r a i n e d  vo l can i c  a n d  sedimentary bedrock
outcrops. T h e  s ing le  sample f o r  shallow colluvium had a so i l  pH o f  6.3 f o r
the dark surface organica l ly  enriched surface hor izon. T h i s  l i t h i c  south
facing s i t e  supported a  community o f  k innik innick (Arctostaphylos),  common
juniper (Juniperus communis) and grasses. T h e  organic carbon content  o f
the surface layer  was 4.6%.

Map un i t s  NEC6, NEC7 and NEC8 were no t  sampled bu t  are thought t o  be
more deep ly  weathered and  more a c i d i c  due  t o  t h e  coarse gra ined a c i d
intrusive bedrock f r o m  which t h e s e  s o i l s  a r e  de r i ved  and  t h e  h i g h e r
precipi tat ion i n  the areas where they occur.

The deeper c o l l u v i a l  mate r ia l s  der ived f rom morainal mater ia ls  were
imperfectly drained (Map Un i t s  NEC3 and NEC5). O n e  s i t e  had a  veneer
consisting o f  90% coarse fragments over co l luv iated t i l l .  S l o p e  processes
are considered a c t i v e  w i t h  ma te r i a l  moving down t h e  s l o p e ,  obscur ing
d is t i nc t  horizon boundaries. T h e  surface s o i l  pH ranged from 5 .4  t o  5 .9
with r e l a t i v e l y  h i g h  organic  carbon content  ( 3  t o  4 . 3  percent ) .  T h e s e
southerly aspect  meadows supported a  t rembl ing aspen-saskatoon (Populus
tremuloides -  Amelanchier a l n i f o l i a )  vegeta t ion  landscape (Chapter  6 ) ,
explaining the high organic carbon percentages. These s i t es  are considered
highly productive and mapped as NEC3 (see Figure 4 ) .

5.4.3 F l u v i a l  Terrain and Soils

Fluvial mater ia ls  have been deposited by  f lowing water  and mater ia ls
are o f ten  we l l  so r ted .  T h e  ma jo r i t y  o f  f l u v i a l  ma te r ia l s  a re  associated
with t h e  major ac t i ve  f loodpla ins  i n  t h e  study area,  t h e  Morice, Nanika,
Gosnell R ivers  and Lamprey Creek. N e w  mater ia ls  a r e  a c t i v e l y  deposited



FIGURE 4. SCHEMATIC CROSS-SECTION OF BIOPHYSICAL SOIL LANDSCAPE UNITS FOR COLLUVIAL MATERIALS OF THE
NECHAKO PLATEAU.
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within these f loodplains and channels continue t o  change. L o w  terraces not
subject t o  t o  f looding are  common along the margins o f  these f loodplains as
these watercourses continue t o  inc ise  i n t o  the landscape.

Six b iophysical  s o i l  map u n i t s  were def ined f o r  f l u v i a l  m a t e r i a l s
within t he  study area. T h e s e  f l u v i a l  s o i l s  can be broadly grouped i n t o  5
types; g rave l l y  textured f l u v i a l  te r races  (NEF4), sandy f loodplains (NEF5),
gravelly f loodp la ins  (NEF1 and NEF6), g r a v e l l y  f loodp la ins  w i t h  a  sandy
veneer over ly ing  t h e  grave ls  (NEF3) and gravel  f l u v i a l  f a n s  (NEF2) ( s e e
Figure 5) .

Fluvial te r races  mapped NEF4 are  rap id l y  drained areas which support
xeric p l a n t  communities such a s  t h e  lodgepole p ine  -  l i chens  vegetat ion
(Pinus contorta -  Cladina) vegetation landscape (Chapter 6 ) .  F l u v i o g l a c i a l
terraces associated w i t h  l o n g  abandoned mel twater  channels have  been
included with these s o i l s  as they have s im i la r  so i l  and p lant  communities.
Coarse fragment contents o f  these areas are  h igh ,  (70  t o  80%). T h e  three
sites used t o  characterize these terraces had surface so i l  react ion from pH
4.8 t o  5 .0 ,  organic carbon o f  1.3 percent and extractable i ron  and aluminum
of 1.5 t o  2%. S o i l  mat r ix  textures are coarse and consequently have a low
moisture holding capacity.

Deep sandy f loodplains NEF5 are associated wi th lower gradient streams
such as  t h e  mid sect ion o f  Lamprey Creek and por t ions o f  the Gosnell and
Morice r i v e r  f loodp la ins .  T h e  s i x  s i t e s  v i s i t e d  ranged f rom moderately
well t o  imperfect ly  drained mottled s o i l  i nd i ca t i ng  a  seasonal water  tab le
within 0 t o  70 cm o f  the so i l  surface (NEF5a). Some sandy f loodplains were
well drained and are mapped as NEF5.

Floodplains characterized by a  sandy veneer over gravels are the  most
extensive (NEF3). T h e  major i ty  o f  the Morice River f loodpla in  i s  included
within t h i s  map u n i t .  F i v e  s i tes  var ied i n  texture from s i l t y  loam to  loam
with s o i l  react ion varying from 3.8 t o  6.9 pH.

Frequency o f  f lood ing  o f  some por t ions  o f  t h e  v a l l e y  f l o o r  was n o t
clear and two  s i t e s ,  82-07624 and 82-07629 had developed Podzol ic s o i l
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prof i les w i t h  dark brown surface horizons. P o d z o l i c  p r o f i l e  development i s
t rad i t i ona l l y  bel ieved t o  t ake  i n  excess o f  100 years and a  steady s ta te
not reached u n t i l  500 years (Chandler, 1942). O n l y  one surface horizon was
sampled along t h e  Morice R ive r  f loodp la in  i n  areas which were f requent ly
flooded (pH o f  6 . 9 ) .  T h e  two Podzolic p r o f i l e s  had surface pH values o f
3.8 and 4 . 3 ,  i n d i c a t i n g  a  g rea t  deal  o f  weathering. S u c h  areas o f  t he
valley bottom may n o t  have received deposi t ion o f  new material  f o r  more
than 200 years.  T h i s  does n o t  necessari ly ind ica te  t h a t  these s i t es  were
not seasonal ly submerged b y  seepage wa te r,  b u t  t h a t  such water  was n o t
laiden w i t h  sediments a s  a r e  t h e  ma jo r i t y  o f  t h e  Cumulic Regosol s o i l s
associated wi th the  main channel areas.

A h i s t o r i c  l o o k  a t  channel changes has been undertaken by  M. Mi les
(personal communication) th rough s tudy  o f  5  s e t s  o f  a e r i a l  photographs
available from 1950 t o  t he  present. D e e p  g rave l l y  f loodpla ins (NEF6) a r e
associated w i t h  t h e  most ac t i ve  main channels o f  t h e  Morice, Thaut i l  and
Nanika Rivers.  T h e s e  areas a r e  f requent ly  f looded and a r e  s u f f i c i e n t l y
active t h a t  no s o i l  weathering can take place before new material changes
the p r o f i l e .

The l o w e r  por t ions  o f  t h e  Morice R i ve r  f l oodp la in  downstream f rom
Lamprey Creek a re  c l ima t i ca l l y  warmer, have lower snowfall  and are  i n  the
Spruce Subzone o f  the Sub-Boreal Spruce Zone (NEF1).

5.4.4 Fluvioglacial  Terrain and Soils

Fluvioglacial deposi ts  a re  no t  extensive throughout the Lamprey Creek
map area. A  major g lac io f luv ia l  meltwater channel above the  present upper
Morice ind icates  t h a t  an abrupt  and major change occurred i n  drainage a t
one p o i n t  dur ing deglac ia t ion.  T h i s  abrupt  drainage change l e f t  a  we l l
established dry r i v e r  bed some 20 t o  30 m above the Gosnell R iver  and along
portions o f  the upper Morice River.

The eastern end o f  McBride Lake a l so  has evidence o f  f l uv i og lac ia l
materials; deep sands, poss ib ly  associated w i th  discharge from the  Nanika
River. T h e  Nanika R i v e r  channel t oday  d issec ts  f l u v i o g l a c i a l  m a t e r i a l
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along i t s  lower reaches and as i t  empties i n t o  Morice Lake. Kame deposits
and discontinuous eskers are a lso found along Nado Creek and Cedric Creek.
Small mel twater  channels a r e  scat tered w i t h i n  l a rge ,  deep morainal areas
near McBride and Col l ins  lakes.

Soil map u n i t  NEG2 have a  wide range o f  so i l  mat r i x  textures (<2 mm)
ranging from loamy sand, t o  sand t o  s i l t  loam and an equally wide range o f
coarse fragment contents. M o s t  o f  these s o i l s  are wel l  t o  rap id ly  drained
with undulating t o  hummocky surface topography.

Two samples w i th  surface pH o f  4.2 and 4.7 were taken t o  characterize
map u n i t  NEG2. B o t h  samples had enough extractable i r o n  and aluminum f o r
c lass i f icat ion as  Podzols.

5.4.5 Glaciolacustrine Terrain and Soils

One smal l  a r e a  downstream f rom t h e  Lamprey Creek and Morice R i ve r
confluence was i d e n t i f i e d  a s  g lac io lacus t r ine  mater ia l  (NEL1). A  w e l l
defined d e l t a ,  i d e n t i f i e d  w i t h  f o r e s e t  beds exposed i n  a  gravel  p i t  i s
located i n  93L /2  j u s t  ou ts ide  t h e  s t u d y  a r e a .  T h e  g lac io lacus t r ine
materials a re  bel ieved t o  be associated w i th  t h i s  de l t a  and represent the
western ex ten t  o f  a  much l a r g e r  l ake  associated w i th  deglac iat ion.  I c e
movment was believed t o  be from west t o  eas t  across the  map area. G l a c i a l
st ra ie on recent ly  exposed bedrock north o f  Lamprey Lake had an or ientat ion
of 90°.

5.4.6 Morainal Terrain and Soils

A major i ty  o f  the morainal mater ia ls  are  deep and many areas may have
a surface l a y e r  o f  l e s s  compacted m a t e r i a l ,  b e l i e v e d  t o  b e  a b l a t i o n
moraine. T h e  mat r i x  tex tures ava i lab le  f o r  th ree  samples below 2  m i n
depth were loam and sandy loam. T w o  o the r  t i l l  samples adjacent t o  t h e
area o f  Shea Lake and Gosnell Creek a lso had loam matr ix textures.

Soil map un i t s  NEM1 and NEM2 occur a t  the lowest elevations along the
Morice R iver  and are  associated w i th  t he  Spruce subzone o f  the Sub-Boreal
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Spruce biogeocl imat ic  zone.  T h e s e  map u n i t s  a r e  a n  extension o f  much
larger low elevational morainal s o i l s  east o f  the study area and character-
ized i n  g rea te r  d e t a i l  b y  Runka, 1972 ( see  Deserters S o i l  Assoc ia t ion) .
Map u n i t  NEM2 i s  r e s t r i c t e d  t o  some south aspects along the  lower Morice
River va l l ey.

Map u n i t  NEM3 i s  most wide spread and has s i x  s i t e s  ava i lab le  t o
characterize these  a reas .  S o i l s  mapping has  been c a r r i e d  o u t  i n  t h e
Pimpernel a r e a ,  most ly  d e t a i l i n g  drainage characters w i t h  NEM3 map u n i t s
(Lindeburgh and Trowbridge, 1984). NEM3 s o i l s  range from 30 t o  50% coarse
fragments w i th  s o i l  pH from 4.5 t o  5 .3  f o r  the dark brown podzolic surface
horizons. T h e r e  i s  evidence, such  a s  c l a y  s k i n s  and  s l i g h t l y  f i n e r
textures, t h a t  c l a y  accumulation has taken p lace  below 50 cm i n  depth.
Rooting i s  above 50 cm wi th  mott les and g ley ing o f ten associated wi th  the
zone o f  c lay  accumulation even on moderate slopes. S u r f a c e  s o i l  tex tures
ranged from loam t o  c l a y  loam t o  sandy loam. T h e  medium t o  coarse s o i l
matrix t ex tu res  a r e  considered t o  have been der ived  f rom l e s s  compact
ablation moraine.

Map u n i t  NEM4 i s  a  shallow morainal s o i l  (<1-m).  These s o i l s  are not
as extensive as the deep morainal s o i l s  (NEM3) and are commonly mapped as a
minor component w i t h i n  a  dominately deep morainal a rea  o r  i n  associat ion
with shallow co l luv ia l  mater ia ls ,  (NEC4). T h e  surface pH where sampled was
3.8 with 1.3% carbon and extractable i r on  and aluminum percentages o f  1.6.

Map u n i t  NEM5 i s  confined t o  the higher elevations and areas o f  higher
ra in fa l l  i n  the Engelmann Spruce Subalpine F i r  Zone. T h e  two s i t es  v i s i t ed
were we l l  and moderately we l l  dra ined.  T h e  upper s o i l  hor izons o f  these
sites appeared g l a c i a l l y  washed and could have been derived from a layer  o f
ablation moraine ove r l y i ng  more compacted basa l  moraine.  S o i l  m a t r i x
textures ( < 2  mm p a r t i c l e s )  w e r e  sandy foams,  v e r i f i e d  b y  l abo ra to ry
analysis f o r  both s i t e s .  Ev idence  f o r  c l ay  accumulation was supported by
many moderately t h i ck  c lay  skins showing an increase i n  c lay  from 9 t o  17%.
This c l ay  laye r  i s  s i tuated from 90 t o  120 cm i n  depth and acts as a  layer
in which an excess o f  moisture i s  present. Common d i s t i n c t  mott les were
associated with t h i s  l aye r  f o r  the moderately wel l  drained s i t e .
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The map u n i t  NEM6 i s  found i n  association wi th  deep moraine (NEM5) and
shallow co l luv ia l  s o i l  (NEC6), usual ly  as a  minor component. N o  s i t es  were
vis i ted b u t  s o i l s  a r e  considered t o  have a  podzol ic development w i t h  no
s ign i f icant  c l a y  movement i n  t h e  p r o f i l e .  T h e s e  s o i l s  tend  t o  be  we l l
drained on upper s lopes,  and have a  lower moisture holding capacity than
the deeper NEM5 s o i l s  (see Figure 6 ) .

5.4.7 Organic Terrain and Soils

Organic mater ia ls  a r e  scat tered i n  d i s t r i b u t i o n  and associated w i t h
active f loodpla ins  and fans .  T w o  organic s o i l  map u n i t s  (NE01 and NE02)
have been mapped w i th in  the  study area. T h r e e  organic s i t e s  were v i s i t ed ,
a l l  were located i n  poorly drained depressional areas and were greater than
1 metre i n  depth (NE01). M a p  u n i t  NE02 describes areas o f  organic deposi-
tion o f  between 40 cm and 1 m i n  depth (see Figure 7 ) .

5.4.8 Bedrock Terrain and Soils

Two major bedrock groups were recognized: f i n e  grained volcanic/sedi-
mentary bedrock and coarse grained ac id  bedrock (see Table 2 ) .  T h e  most
extensive bedrock outcrops are f i n e  grained volcanic and sedimentary. Rock
dominated map un i t s  o f ten  inc lude areas i n  which <10 cm o f  material occur
over rock  a s  w e l l  a s  bare  rock  outcrops. T h e  volcanic and sedimentary
rocks have weathered and f ractured and support xer ic  vegetation communities
(NER1, NER2, NER3).

The ac id coarse grained bedrock map un i t s  are very l im i t ed  i n  d i s t r i -
bution w i th in  the study area. These areas are also xer ic  i n  character wi th
less f r a c t u r i n g  o f  bedrock.  T h u s ,  t h e s e  a r e a s  t e n d  t o  have  f e w e r
opportunities f o r  plants t o  establ ish (NER4, NER5, and NER6) and tend t o  be
less productive than the f i n e  grained volcanic and sedimentary rock.



FIGURE 7. SCHEMATIC CROSS-SECTION OF BIOPHYSICAL SOIL LANDSCAPE UNITS FOR ORGANIC AREAS OF THE NECHAKO
PLATEAU AND FOR ROCK AND COLLUVIUM IN THE BULKLEY RANGES.
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CHAPTER 6.  VEGETATION

6.1 VEGETATION ZONATION

The biogeocl imatic zonation o f  the  area i s  l a rge l y  described by  Po jar,
et a l .  (1984) .  A  d r a f t  map a t  1:250 000 sca le  f rom t h e  Pr ince  Rupert
Regional o f f i c e  o f  Min is t ry  o f  Forests Research Branch was used as a  guide
to zonal d i s t r i b u t i o n .  T h e  vegetat ion zonation r e f l e c t s  t h e  physiography
and c l imate  o f  the  area.  T h e  Coastal Western Hemlock Zone occurs i n  t h e
western, w e t t e r  p o r t i o n  o f  t h e  s t u d y  a r e a ,  w h i l e  t h e  d r i e r ,  c o l d e r
Sub-Boreal Spruce Zone occurs i n  t h e  rainshadow o f  the  Coast Mountains t o
the e a s t .  E a c h  a rea  has  corresponding subalpine and a l p i n e  zones a l s o
ref lect ing c l i m a t i c  d ry ing  from west t o  east .  T h i s  i s  most notable i n  the
Telkwa Ranges where snow pack i s  s u f f i c i e n t l y  reduced by a d r i e r  cl imate and
windsweeping t o  provide good a lp ine  w in te r  range f o r  mountain car ibou and
mountain goat.  T h e  r e l a t i v e l y  dry  and mi ld cl imate o f  the White Spruce Sub-
zone o f  the Sub-Boreal White Spruce Zone occurs near the lower Morice River.
Moose w in te r  range was found t o  general ly  be correlated w i th  t h i s  subzone,
with the  exception o f  strongly edaphic areas.

6.2 VEGETATION LANDSCAPES OF THE MORICE RIVER FLOODPLAIN

The Morice River  f loodp la in  s tudy  area includes the  area downstream o f
Gosnell Creek o n  map area  93L/3.  I t  encompasses t h e  t r a n s i t i o n  o f  t h e
milder White Spruce Subzone (SBSd) t o  t h e  c o l d e r  Subalpine F i r  Subzone
(SBSe) o f  the  Sub-Boreal Spruce Zone (Po ja r  e t  a l . ,  1984). T h i s  reference
contains a  d e t a i l e d  descr ip t ion  o f  biogeocl imat ic c l a s s i f i c a t i o n  i n  t h e
area.

Vegetation landscapes a r e  areas o f  s i m i l a r  successional p a t t e r n  and
climax vegetation. T h e  main fac to rs  creat ing these landscapes i n  the  study
area are c l imate,  s u r f i c i a l  mate r ia l s ,  avai lable so i l  moisture and frequency
of f looding.  T h e  fo l lowing i s  a  descr ipt ion o f  how these factors  inf luence
vegetation landscapes i n  the study area.

a. C l i m a t e .  T h e  reg iona l  c l i m a t e  o f  t h e  a r e a  (macroclimate) i s
reflected b y  l i m i t e d  moisture a v a i l a b i l i t y  and a  shortened growing
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season, i n f l u e n c i n g  s p e c i e s  d i v e r s i t y  a n d  p r o d u c t i v i t y.  T h i s
regional c l imate  i s  l o c a l l y  modified by  slope, e levat ion,  aspect and
cold a i r  drainage. T h u s  vegetation inf luenced by  a  somewhat colder
climate occurs along the va l ley  bottom and nor ther ly  aspects whi le a
warmer c l ima te  p reva i l s  o n  sou ther ly  aspects.  F o r  example, t h e
trembling aspen -  saskatoon vegetat ion landscape) has h igh  browse
product iv i ty and low snowdepth, l a r g e l y  a t t r ibu tab le  t o  i t s  steeply
sloping southern exposure.

b. S u r f i c i a l  M a t e r i a l s .  S u r f i c i a l  m a t e r i a l s  in f luence  moisture and
nutr ient a v a i l a b i l i t y  by t h e i r  texture and chemical charac ter is t i cs .
For example, r e l a t i v e l y  d r y,  n u t r i e n t  poor ecosystems such as  t h e
lodgepole p ine -  l i chens  d r y  f o r e s t  may develop on coarse textured
sur f ic ia l  mater ia ls .

c. A v a i l a b l e  Soi l  Moisture. T h e  a v a i l a b i l i t y  o f  water t o  p lants can be
influenced b y  s o i l  t e x t u r e ,  drainage, s o i l  chemistry and he ight  o f
water t a b l e .  W a t e r  t a b l e  he igh t  i s  important  i n  determining t h e
abundance o f  w i l lows and red -os ier  dogwood along t h e  Morice R iver
f loodplain.

d. F l ood ing  Frequency. T h e  a c t i v e  f l oodp la in  a r e a  has had f requent
disturbance r e s u l t i n g  i n  a  d i v e r s e  vege ta t ion  p a t t e r n .  T h i s
disturbance i n  add i t ion  t o  water tab le  movement l a rge l y  contr ibute
to t h e  vegetat ion landscapes present.  T h e s e  processes along w i t h
other biophysical parameters have provided a  r i ch  blend o f  the v i t a l
needs o f  w i l d l i f e ,  i . e .  f o o d ,  s h e l t e r  and water.  T h i s  makes t h e
floodplain one o f  the important w i l d l i f e  habi tats i n  the area.

The vegetat ion landscapes o f  t h e  s tudy  a rea  can be  grouped i n t o  t h e
following landscape systems. T h e y  are summarized i n  Table 4.

a. Wet land Landscapes. M o s t  wet lands h a v e  developed e i t h e r  i n
depressional upland areas o r  from a  h igh water  t ab l e .  T h e  former

1 See vegetation map legend f o r  a fu r the r  descript ion o f  these landscapes.



43

type tend t o  be organic bogs and fens w i t h  lower browse production
for moose. T h e  l a t t e r  type commonly occur a t  the toe  o f  slopes and
near low gradient f loodpla ins.  Groundwater movement i n  these areas
usually i s  a  major contr ibutor  t o  t h e i r  high browse produc t i v i t y.

b. R i p a r i a n  Landscapes. T h e s e  landscapes are  dominantly inf luenced by
the hydrology and  eros iona l  c y c l e s  o f  t h e  r i v e r .  E v i d e n c e  o f
flooding i n  s o i l  p r o f i l e s  was found o n  most areas o f  t he  v a l l e y
bottom. P r i m a r y  succession (pioneer)  i s  t he  dominant successional
process.

c. F l u v i a l  Terrace Landscapes. These areas are no longer influenced by
flooding. P a r e n t  mater ia ls  have a  s t rong in f luence  o n  moisture
holding capac i ty  and n u t r i e n t  a v a i l a b i l i t y.  S o m e  sandy g rave l l y
terraces can be very dry and nu t r i en t  poor, as i n  the lodgepole pine
- l ichens vegetation landscape.

d. Up land  Landscapes. These  areas may develop c l imat ic  cl imax fores ts
through a  s e r i e s  o f  se ra l  s tages  (secondary succession). T h e s e
stages may include e i the r  lodgepole pine o r  trembling aspen fo res ts .
Browse product iv i ty  i s  usual ly  higher on the l a t t e r  type, being more
common on steeper south aspects.

e. R o c k  O u t c r o p  Landscapes.  T h e s e  a r e a s  h a v e  l o w  v e g e t a t i v e
product ivi ty because o f  t h e i r  dryness and t h i n  s o i l .  S t e e p  south
aspects usua l l y  prov ide some mule deer range.
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Landscape System Map
Symbol

Vegetation Landscape Description

Wetland Landscapes

SB Sedge -  bog b i rch  -  sphagnum wetlands
on organic s o i l s .

WS Wetland wi l low -  spiraea shrub on
gleysols.

Riparian Landscapes

AW Fluvial a l d e r  -  wi l low shrub.

CW Black cottonwood -  wi l low deciduous
forest.

1
SS1 Black cottonwood -  red-os ier  dogwood

deciduous fo res t .

SS2 Black cottonwood -  white spruce mixed
forest.

SS White spruce coniferous fo res t .

Fluvial Terrace
Landscapes

LL Lodgepole pine -  l ichens dry  fo res t .

Upland Landscapes

AS Trempling aspen -  saskatoon.

BS1 Trembling aspen -  white spruce seral
forest .

BS2 Lodgepole pine -  whi te spruce seral
forest.

BS White spruce -  a lp ine f i r  coniferous
forest.

Rock Outcrop Landscapes R Rock Outcrops.

Table 4 .  A  Summary o f  the Vegetation Landscapes o f  the 1or ice Floodplain
Study Area*.

*See the vegetation landscape map f o r  a f u l l  descr ip t ion o f  these types.
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CHAPTER 7. WILDLIFE CAPABILITY

7.1 INTRODUCTION

The four wi ldl i fe  maps depict capability f o r  moose, mountain goat,
woodland caribou and mule deer. Capability is  largely reflected by present
use, mainly because access to  much o f  the area i s  limited. Exceptions to
this include the caribou o f  the Telkwa Range, which have been recovering
from overhunting o f  the 1940's and 1960's (Hodson, 1977); and moose in the
Lamprey Creek map area which appear t o  have not  ye t  responded t o  the
increase i n  forage created by logging. Despite  these exceptions the maps
should provide a  good basis for  survey stratification, planning and habitat
protection.

Greater survey ef for t  was directed towards areas o f  higher ungulate
capability. T h e s e  include portions o f  t h e  Telkwa Ranges wi th  high
capability for  goat and caribou, and the lower Morice area with high moose
capability. T h e  possible detrimental ef fects  o f  the  proposed Kemano
Completion hydroelectric development on moose habitat along the Morice River
increased our survey effort  in  this area. T h e  mountainous western half of
the study area was surveyed with t h e  leas t  intensity because o f  i t s
remoteness and frequent poor weather. Survey rel iabi l i ty  i s  expected to
vary accordingly.

7.2 BACKGROUND WILDLIFE SURVEYS

The limited background information pertaining to wildlife in  the study
area is  listed here for reference:

1. " A  fisheries and wildlife survey of the Burnie Lakes park proposal", an
unpublished Parks Branch document, dated 1975.

2. "Snowmobile conflict with the Telkwa caribou herd," an unpublished B.C.
Fish and Wildlife Branch document, dated 1980.



46

3. " A  win ter  population and hab i ta t  survey i n  the Telkwa Mountains o f  moun-
tain caribou, January -  Ap r i l / 77 , "  an unpublished B.C. F ish and Wi ld l i f e
document.

4. " G o s n e l l  resource p lan , "  an  unpublished document by Northwood Pulp and
Timber Limited, undated.

5. B . C .  F ish and Wi ld i fe  Branch regional f i l e s ,  Smithers.

6. Canada Land Inventory w in te r  f l i g h t s  o f  1968 and 1974, and 1:250,000
scale capab i l i t y  map.

7.3 METHODS

Background data perta in ing t o  w i l d l i f e  and biophysical themes were used
in combination w i th  ae r ia l  photographs t o  p r e s t r a t i f y  the  sampling p r i o r  t o
f i e l d  work. Summer f i e l d  work (1983) was done concurrently w i th  the  s o i l s ,
terra in and vegetation sampling. F i f t e e n  days o f  summer f i e l d  work and 16
hours o f  he l i cop te r  t ime  were expended, ma in ly  t o  ga in  ground access t o
selected s i t e s ,  although one f l i g h t  focused on mountain goat hab i ta t  use i n
the Telkwa Ranges (September 19, 1983). D a t a  from ground stops was
recorded using the  procedures described i n  Walmsley e t  a l . ,  1980. T h e  data
from a l l  reconnaisance p lo ts  ( s i t e ,  s o i l ,  vegetation and w i l d l i f e  forms) has
been entered i n t o  t h e  B.C.  S o i l  In format ion  System. M i n i s t r y  o f  Forests
Research Branch personnel provided valuable f i e l d  and o f f i c e  assistance.

Winter f i e l d  work was mainly by  he l icopter  t o  conf i rm ungulate use and
habitat condit ions o f  suspected w in te r  ranges. F o u r  days and twelve hours
of he l i cop te r  t ime were expended between January 31 and February 6 ,  1984.
The f l i g h t  l i n e s  and observations were recorded using the methods described
in Demarchi e t  a l . ,  1983. T h e s e  and the  f l i g h t  records o f  the summer f i e l d
work are  avai lab le from the Habi tat  Management and Inventory Section o f  the
Wi ld l i fe  Branch, M i n i s t r y  o f  Environment, V i c t o r i a ,  B.C. W i l d l i f e  Branch
personnel f rom Smithers assisted with the  winter  f l i g h t s .
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The mapping procedure f o l l o w s  t h e  methods o u t l i n e d  i n  " W i l d l i f e
Capabil i ty Class i f icat ion f o r  B r i t i sh  Columbia: A n  Ecological (Biophysical)
Approach f o r  Ungulates." B r i e f l y ,  t h e  biophysical da ta  o r  maps o f  te r ra in ,
so i ls ,  c l i m a t e  and  vegetat ion a r e  grouped o r  subdivided i n t o  u n i t s  o f
simi lar ecological  s i gn i f i cance  t o  ungulates.  T h e s e  u n i t s  a r e  separated
into e i t h e r  summer o r  w in ter  range and ranked according t o  t h e i r  perceived
importance. T h i s  rank ing i s  then  placed i n  t h e  con tex t  o f  p rov inc ia l l y
based c a r r y i n g  capac i t i es  descr ibed b y  Demarchi e t  a l . ,  1983 .  C e n s u s
information i s  used t o  suppor t  these  c a r r y i n g  capac i ty  est imates where
available.

7.4 CAPABILITY ASSESSMENT

7.4.1 Moose

Moose are  the  most abundant and widespread o f  the ungulates present i n
the area dur ing t he  summer. Important  summer areas i d e n t i f i e d  i nc l ude  the
floodplains and associated wetlands o f  the  major watercourses i n  the  area,
notably the Morice, Thau t i l ,  Burnie,  upper Clore and Atna Rivers, as  wel l  as
Gosnell and Lamprey Creeks. T h e s e  areas provide ca lv ing and r u t t i n g  areas
in add i t i on  t o  ac t i ng  a s  co r r ido rs  f o r  movement. T h e  lower  Clore R ive r
appeared t o  be  geographical ly i so la ted  f rom moose populations eas t  o f  the
Coast Mountains.

Winter hab i ta t  use by moose i s  low i n  most o f  the study area because o f
deep snow. H i g h  w in te r  use occurs along the  Morice River f loodp la in  f rom
the area o f  the Lamprey Creek confluence and downstream. T h e  most heavi ly
used habi ta ts  appear t o  be the  a lder -wi l low r i v e r  bars and adjacent fo res t .
These h a b i t a t s  a r e  maintained b y  f l o o d i n g  a n d  p rov ide  abundant fo rage
combined w i t h  some snow in te rcept ion .  T h e  forage p roduc t i v i t y  and lower
snow depth o f  t h i s  area l a r g e l y  corresponds w i t h  t h e  l i m i t  o f  t he  SBS(d)
subzone (Po jar  e t  a l . ,  1984). Moose hab i ta t  along the  Morice f loodpla in i s
discussed i n  g reater  d e t a i l  i n  Section 7 .5 .  T h e  Lamprey Creek f loodp la in
also provides h igh capab i l i t y  winter  range downstream o f  P i m p e r n e l  Creek.
The extensive logging i n  the Lamprey Creek map area has resul ted i n  abundant
willow regeneration on upland areas. W i l l o w  appears t o  be more abundant a t
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lower e leva t ions  (be low 1,000 m  e leva t ion  o r  s l i g h t l y  h i g h e r  o n  sou th
aspects). S u c h  a r e a s  may p r o v i d e  good  e a r l y  w i n t e r  range ,  b u t  a r e
considered t o  have excessive snow depths on average win ters .  A n  area o f
moderate capab i l i t y  w in te r  range was i d e n t i f i e d  a long t he  south aspects o f
Tagetochlain Lake .  T h i s  a r e a  h a s  h i g h  p resen t  fo rage  product ion  b u t
re la t ive ly  deep snow, although snow depth i s  somewhat reduced on southern
exposures.

7.4.2 Mountain Goat

Mountain goa t  i s  t h e  most abundant ungulate species i n  the  study area
during t h e  w i n t e r  months. T h e i r  w in te r  range i s  l i m i t e d  t o  areas where
wind-sweeping and inso la t ion expose forage and a l t e r  snow condit ion t o  a l low
movement. Such  areas are usual ly convex i n  shape t o  be windswept and reduce
avalanche hazard. A r e a s  which were exposed t o  avalanche hazard from above
but which otherwise appeared su i tab le  were seldom observed t o  be used. W i t h
the exception o f  the Telkwa Ranges, a l l  w in te r  range was mapped a t  o r  below
krummholz e leva t ion ,  ma in ly  because o f  t h e  l a c k  o f  vegetat ion a t  h igher
elevations a s  a  r e s u l t  o f  extreme c l imate  and pers is tent  snow cover.  T h e
occurrance a n d  e x t e n t  o f  good  w i n t e r  range  i s  t h e r e f o r e  m a i n l y  t h e
for tu i tous occurance o f  favourable landform a t  the  appropriate aspect and
elevation i n  combination w i t h  c l imate.  S u c h  areas a r e  more res t r i c ted  i n
area and less  common i n  the western h a l f  o f  the study area because o f  deeper
and more pe rs i s ten t  snow cover.  G o a t  w i n t e r  range was mapped a t  lower
elevations here (below 1525 m) because the upper elevations o f  krummholz are
lower, and subalpine f i r  (suspected t o  be a  major winter  forage species) i s
more common i n  t he  subalpine f o r e s t  than i n  the  mountain hemlock dominated
krummholz. G o a t s  were observed i n  steep r o c k - b l u f f  subalpine f o r e s t  i n
several l oca t ions  espec ia l ly  on the  Howson Range and west o f  the  Clore and
Burnie R ivers .  A r e a s  o f  h i g h  c a p a b i l i t y  were i d e n t i f i e d  h e r e ,  b u t  they
tended t o  be smal ler  than areas eas t  o f  the  Bulkley Ranges. I n  add i t ion ,
the a lp ine zone tends t o  have more vegetation than areas t o  the west. Goa ts
were commonly seen i n  the alpine between 1800 and 2000 meters.

Goat ranges which appeared t rans i t iona l  between the ecotype found i n  the
Telkwa Range and t h a t  o f  the  h igh snowfall  areas,  occur i n  the  area nor th-
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east o f  Mt.  Loring and on Herd Dome. T h e r e  appears t o  be some rainshadow
effect here, although not as great as i n  the Telkwa Range.

The spectacular canyon o f  the Clore River immediately downstream o f  i t s
confluence wi th the  Burnie River appeared t o  provide good year-round goat
habitat. D i f f i c u l t y  i n  spo t t i ng  goats  because o f  forested cover,  n o
helicopter land ing s i t e s  and  probable movement between t h e r e  and  t h e
adjacent Hope and P i l l a r  Peaks a l l  combined t o  make a  capabi l i ty assessment
of the canyon d i f f i c u l t .

During the summer months goats range widely throughout the mountainous
portions o f  the study area, o f ten  t o  higher elevations and on aspects not
used during the  w in ter.  L i t t l e  spec i f ic  i s  known about important summer
habitat i n  the Bulkley Ranges.

7.4.3 Woodland Caribou

Caribou appear widespread during the  summer months, w i th  records from
the Burnie Lakes area,  Herd Dome and t h e  Mt .  Lor ing area. B o t h  va l l ey
bottom and r o l l i n g  alpine habi ta t  were iden t i f i ed  a s  summer range i n  t h i s
area, although t h i s  was no t  confirmed by  observation o f  present use. O l d
antlers and  h i s t o r i ca l  records occur  throughout these areas.  C a r i b o u
capabil ity was no t  mapped west o f  the Burnie/Clore confluence, a s  caribou
are seldom reported f rom coastal f o r e s t ,  and steep slopes o f ten  form a
barrier t o  movement. T h e  r o l l i n g  kummholz and subalpine areas t o  the east
of Burnie Lakes appears t o  be more frequently used summer range, probably
because o f  i t s  landform and proximity t o  the Telkwa Range wintering area.

The winter range dist r ibut ion o f  caribou appear t o  focus on the r o l l i n g .
alpine areas o f  the Telkwa Range. These  areas have the convex landform,
lower snow depth, windsweeping and available vegetation necessary to  support
caribou du r ing  t h e  w i n t e r.  S e v e r a l  p l o t s  recorded a n  abundance o f
terrestr ia l  l ichens, grasses and sedges during both summer and winter.  Such
alpine habi ta t  surround the rugged port ion o f  the Telkwa Range, w i th  some
areas occurring t o  the north o f  the study area. L a r g e  areas occur i n  the
upper Houston Tommy and Emerson Creek drainages. These more extensive areas

are suspected to  be important i n  providing a variety o f  areas with available
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forage, depending o n  snow cond i t i on  a n d  windsweeping. D i s t u r b a n c e  o f
caribou on these areas by  snowmobiles o r  o ther  a c t i v i t y  (snowmobile t racks
were observed throughout t h e  Emerson/Houston Tommy areas o n  February 4 ,
1984) could  s h i f t  use t o  less  su i tab le  areas o r  cause excessive use o f  less
disturbed a r e a s .  T h e  det r imenta l  e f f e c t s  o f  such  a c t i v i t y  wou ld  b e
d i f f i c u l t  t o  measure, o ther  than by a  long-term decline i n  herd numbers.

Use o f  w in te r  h a b i t a t  o the r  than a lp i ne  probably occurs dur ing  e a r l y
winter o r  during periods when alp ine forage i s  unavailable. These areas are
not wel l  known and have la rge ly  no t  been i den t i f i ed  on  the capab i l i t y  maps.
Mature subalpine f o r e s t  w i t h  a  h i gh  arboreal  l i c h e n  dens i t y  may prov ide
winter range a t  some t imes.  S u c h  areas t y p i c a l l y  have a  souther ly aspect
and are seldom steeply sloping. Fores ted  areas wi th high t e r r e s t r i a l  l i chen
ground cover are  a lso  commonly used by  caribou dur ing the  w in te r,  although
th is  was unconfirmed i n  t h e  s tudy  a rea .  T h i s  would l i k e l y  be  an  e a r l y
winter a c t i v i t y  as  snow depths i n  most o f  the  area a re  excessive f o r  such
foraging b y  mid-winter.  S o m e  o f  these areas were i d e n t i f i e d  and inc lude
f luv ioglac ia l  depos i t s  nea r  Mooseskin Johnny Lake, a long t h e  Thau t i l  and
upper Morice Rivers, and along lower Houston Tommy Creek.

7.4.4 Mule  deer

Mule deer range widely  throughout t h e  lower  elevat ions o f  the  eastern
ha l f  o f  t h e  s tudy  area  dur ing  t h e  summer months. T h e y  appear t o  occur
infrequently i n  t h e  western h a l f  o f  the  study area,  presumably because o f
i t s  distance from winter  range. S t e e p  south aspects and clearcuts appeared
to be most frequently used.

Winter range i s  very res t r i c ted  i n  the  study area because o f  deep snow.
Deer were observed on February 6 ,  1984 on the  south aspects o f  the Morice
River near  Lamprey Creek, a l though snow depths were below normal a t  l ow
elevation. Tw o  other areas o f  low to  moderate capab i l i t y  deer habi ta t  occur
on t h e  south aspects o f  lower  Houston Tommy Creek and Tagetochlain Lake,
although both areas usua l ly  have an excessive snow depth f o r  deer and were
not considered t o  be winter  range.
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7.4.5 O t h e r  species

While h a b i t a t  f o r  o t h e r  s p e c i e s  a r e  n o t  mapped, some h a b i t a t
generalizations can be made.

Grizzly bear frequent most o f  the mountainous por t ion o f  the study area.
Some o f  t h e  more important  areas o f  hab i t a t  can be  i d e n t i f i e d  us i ng  t h e
environmental cond i t i on  parameters o n  t h e  ungulate maps. S o m e  o f  these
include: r o l l i n g  a lp ine o r  krummholz areas (EaLr o r  EkLr),  avalanche areas
(La), subalpine meadows (Em),  seepage areas ( E h ) ,  organic areas (Eo)  and
floodplains ( L f ) .  I m p o r t a n t  spring ranges l i k e l y  occur on main f loodplains
and south-facing avalanche t racks.

Black b e a r  use was most commonly noted ( J u l y,  1983) i n  t h e  c lea rcu t
logging o f  t he  93L/3 map area and along major f loodpla ins  throughout t h e
study a rea .  Numerous b l a c k  bears appeared t o  b e  fo rag ing  o n  crowberry
(Empetrum nigrum) a t  krummholz e leva t ion  du r i ng  t h e  m id -September f i e l d
survey.

Four trumpeter swans were noted on the  Burnie River  near the o u t l e t  o f
Burnie Lake on February 4 ,  1984. T h e  r i v e r  was unfrozen i n  t h i s  area and
may provide a  common winter ing area.

7.5 IMPLICATIONS OF FLOW REDUCTION ON MORICE RIVER MOOSE HABITAT

The Kemano Completion Pro ject  would r e s u l t  i n  an average f l ow  reduct ion
of 20% a t  Owen Creek w i t h  summer f l o w s  reduced 30-40% (Department o f
Fisheries and Oceans, 1984). T h e  degree t o  which t h i s  a f fec ts  moose hab i ta t
along t h e  Morice River  f loodpla in  depends on the  amount o f  f low reduct ion,
the degree o f  f r e s h e t  f l ood ing  a n d  t h e  e x t e n t  o f  hab i ta ts  dependent on
disturbance and/or a  h igh water t ab le .  T h e  probable e f f ec t s  are  discussed
here i n  t h e  con tex t  o f  t he  vegetat ion landscapes described i n  Chapter 6 .
This discussion includes on ly  the por t ion o f  the Morice River f loodpla in  i n
the study area and does n o t  include win ter  range downstream. L a r g e r  areas
of w in te r  range f loodp la in  occu r  downstream (Stewart ,  1981) and  would be
simi lar ly  affected.
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The f l u v i a l  a l d e r -wi l low (AW),  b l a c k  cottonwood-red o s i e r  dogwood
deciduous f o r e s t  (SS1),  and b lack  cottonwood-wi l low deciduous f o r e s t  (CW)
vegetation landscapes have h i g h  fo rage  product ion.  T h e y  cons t i t u te  t h e
recently disturbed port ions o f  the f loodpla in .  T h e  black cottonwood -  white
spruce m i x e d  f o r e s t  (SS2 )  a n d  w h i t e  s p r u c e  con i fe rous  f o r e s t  ( S S )
vegetation landscapes a r e  s e r a l  t o  SS1 a n d  produce progressively  l e s s
forage w i t h  t i m e  a s  t h e  cover  o f  spruce f o r e s t  increases. T h e s e  o l d e r
stands have moderate t o  high snow intercept ion potent ia l  and funct ion mainly
as cover.  F l o o d i n g ,  r esu l t i ng  i n  overbank deposi t ion,  channel eros ion and
aggradation, funct ions t o  maintain a  dynamic balance o f  the forage and cover
producing landscapes. E l e v a t i o n  and movement o f  subsurface water i n  these
stands contr ibutes t o  t he  growth o f  red os ie r  dogwood and w i l low,  probably
the most important browse species on the f loodpla in .

A reduct ion o f  f l o w  would l i k e l y  have several a f f e c t s  o n  succession.
The AW vegetat ion landscape would succeed t o  CW, CW would succeed t o  SS1
and t h e  SS1 o r  SS2 landscapes would succeed t o  t h e i r  SS spruce c l imax
more rap id l y.  T h e  areas o f  habi ta t  affected were not  calculated because the
mapping sca le  ( 1 : 50  000) does n o t  show s u f f i c i e n t  d e t a i l  and most w in te r
range l i e s  downstream. However, considerable long term (50 years plus)  l oss
of forage production and associated carry ing capaci ty  would l i k e l y  occur.
Coniferous landscapes (SS) w i t h  lower  forage production would become more
abundant. T h e r e  would be  i n i t i a l  increase o r  maintenance o f  t he  present
area o f  w in ter  range wh i le  pioneer vegetation establ ishes on exposed r i v e r
bars. However,  i t  i s  l i k e l y  t h a t  t he  q u a l i t y  o f  much o f  t h i s  range w i l l
decline even i n  the shor t  term because o f  the reduced elevation and movement
of subsurface water.

Summer use  cou ld  a l s o  b e  a f f ec ted .  M o o s e  commonly use i s l ands  and
floodplain areas f o r  calv ing.  A  reduction i n  is land secur i ty  and dense back
channel vegetat ion would reduce the s u i t a b i l i t y  o f  the area f o r  calv ing and
summer use.
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CHAPTER 8.  SUMMARY

The Morice Biophysical Study provides reconnaissance leve l  t e r r a i n  and
ungulate capab i l i t y  maps f o r  f o u r  1 :50 000 scale map areas (93L/3-6) .  I n
addition, s o i l  landscapes a re  provided f o r  t he  Lamprey Creek area (93L/3)
and vegeta t ion  landscapes f o r  t h e  Mor ice  R i v e r  f l o o d p l a i n  ( p o r t i o n  o f
93L/3). T h e  maps and repor t  provide a  s t r a t i f i c a t i o n  o f  these resources and
themes f o r  resource planning and management.

The physiography o f  the  area includes t he  rugged Coast Mountains along
the western margin o f  the study area, the  central  Hazelton Mountains and the
subdued Nechako Plateau t o  t h e  southeast.  T h e  c l ima te  o f  t h e  a rea  i s
strongly affected by t h i s  physiography. T h e  westerly preva i l ing  winds lose
much o f  t h e i r  moisture i n  t he  Coast Range. A r e a s  t o  the  east ,  notably  the
Telkwa Range and lower  Morice R i ve r  v a l l e y  have h igh  c a p a b i l i t y  w i l d i f e
habitats l a rge l y  a t t r i bu tab le  t o  t h i s  combination o f  physiography and lower
snow depth.

The t e r r a i n  o f  the area l a rge l y  r e f l ec t s  i t s  g lac ia l  h i s t o r y  and i s  one
of the dominant features a f fec t ing  ungulate hab i ta t .  G l a c i a l  t i l l  i s  common
on lower va l ley  slopes and on the  Nechako Plateau. I t  provides some o f  the
better upland moose h a b i t a t  because o f  i t s  h igher  moisture and n u t r i e n t
status, such as i n  the Lamprey Creek map area. C o l l u v i a l  mater ia ls  dominate
the slopes o f  mountainous areas. T h e i r  higher elevat ion usual ly  resu l ts  i n
deep w i n t e r  snow cover,  except  where windsweeping occurs.  G l a c i o f l u v i a l
materials a re  common i n  major v a l l e y  bottoms. T h e i r  very  coarse tex tu re ,
dryness a n d  l o w  n u t r i e n t  s t a t u s  a l l  c o n t r i b u t e  t o  l o w  v e g e t a t i v e
product iv i ty.  H o w e v e r,  such  s i t e s  may have abundant t e r r e s t r i a l  l i c h e n
cover su i tab le  f o r  woodland caribou forage such as along Houston Tommy Creek
and t h e  T h a u t i l  R i v e r .  A c t i v e  f l u v i a l  m a t e r i a l s  a r e  most common a long
larger,  l ower  grad ient  watercourses such a s  t h e  Morice and Clore Rivers .
The seasonally h igh  s o i l  moisture content  and f requent  f lood ing  o f  these
areas contr ibutes t h e  h igh  forage production o f  t o  t h i s  hab i ta t .  O r g a n i c
materials a re  common i n  t h e  depressions o f  the hummocky mantle o f  t i l l  on
the Nechako Plateau. Many o f  these areas provide important summer range f o r
moose.
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The biophysical s o i l  landscapes f o r  the Lamprey Creek map area are based
on a  s t r a t i f i c a t i o n  o f  physiographic reg ions ,  bedrock geology,  b iogeo-
cl imatic zona t ion ,  topography, t e r r a i n  a n d  s o i l  p r o p e r t i e s .  E a c h  s o i l
landscape t y p e  s o  der ived  has s i m i l a r  ecological  p roper t ies  and provides
much o f  the  basis  f o r  the  ungulate capab i l i t y  assessment o f  t h i s  area. I n
a l l  40  s o i l  landscapes were described i n  two physiographic regions and fou r
biogeoclimatic subzones.

The Morice River f loodpla in was studied i n  greater de ta i l  t o  invest igate
the p o t e n t i a l  i m p a c t  o f  f l o w  reduc t ion  o n  moose h a b i t a t  b y  t h e  Kemano
Completion P r o j e c t .  T h i r t e e n  vegeta t ion  landscapes desc r ibe  a reas  o f
simi lar vegetation and succession i n  t h i s  area. A  reduction i n  f l o w  would
l i ke l y  reduce the creat ion o f  r ipar ian  hab i ta t  on f loodpla in ,  and reduce the
productivity o f  ex is t ing  hab i ta t  over the long term.

Ungulate c a p a b i l i t y  i s  s t r o n g l y  in f luenced b y  t h e  physiography and
climate o f  the area. Deep snow resul ts  i n  most o f  the area being l im i ted  t o
summer range use however, ve ry  high capab i l i t y  f o r  moose, woodland caribou
and mountain goat  ex i s t s  where t h i s  deep snow i s  reduced by loca l  f ac to r s .
The r e s t r i c t e d  e x t e n t  o f  such a reas  emphasizes t h e  importance o f  t h i s
habitat. I n  t h e  western p o r t i o n  o f  t h e  a rea ,  o n l y  mountain goats  have
adequate h a b i t a t  t o  remain i n  t he  area through the  w in te r.  M o o s e  win ter
range occurs a long t h e  Morice R iver  f loodp la in  and  o the r  nearby areas o f
combined reduced snow depth and h igh  forage abundance. T h e  Telkwa Range
provides areas o f  very  h igh  capab i l i t y  mountain goat  and woodland caribou
winter h a b i t a t  a s  a  r e s u l t  o f  i t s  reduced snow fa l l  a n d  favourab le
topography. T h i s  area o f  spectacular r o l l i n g  a lp ine  i n  combination w i t h
rugged c l i f f s  makes i t  a n  a rea  o f  p rov inc ia l  s i gn i f i cance  f o r  w i l d l i f e
habitat.
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Soil Landscape
Map Uni t

93/L 3
Data Form Numbers

Adjacent Map
Areas 93/L 4  & 6

NEC2
NEC3 82-07620, 82-07608, 78-1628
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NEC5 82-07615
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NEF1 82-07634
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NEF3 82-07622, 82-07624, 82-07625, 82-07626 82-17745

82-07629
NEF4 82-07610, 78-1636, 78-1626, 78-1618 82-17750, 81-17760
NEF5 82-07601, 82-07612, 82-07613, 82-07621

82-07623, 82-07630, 82-07631, 82-07627
NEF6 82-07628 82-17744

NEG2 82-07619, 8207632 82-07635, 82-07636

NEL1

NEM3 82-07603, 82-07605, 82-7614, 82-07616 82-17752, 82-17754
82-07616, 82-07618, 78-1629 82-17783

NEM4 82-07606
NEM 82-07617, 82-07611, 82-07604 82-17756
NEM6

NE01 82-07617, 82-07611, 82-07604 82-17751
NE02

NER1
NE R2
NER3
NE R4

BRC1
BRC2
BRR1
B RR2

APPENDIX A

Distr ibut ion o f  Plots i n  the Biophysical So i l  Landscapes
of the Lamprey Creek Map Area, 93/L 3
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APPENDIX B

Sources o f  fu r the r  information

1. D a t a  c o l l e c t e d  d u r i n g  f i e l d  s t u d i e s  i s  a v a i l a b l e  b y  contact ing t h e
authors. T h i s  includes:

- p l o t  data inc luding s i t e ,  s o i l ,  t e r r a i n ,  vegetation and w i l d l i f e  forms
(Walmsley e t  a l . ,  1980).

- laboratory analyses o f  so i l  samples.
- ungulate hab i ta t  aer ia l  survey f l i g h t  l i n e s  and t ranscr ip ts .
- background biophysical informat ion.

2. Ungu la te  capab i l i t y  maps (1 :50  000 scale) bordering t h i s  study area on
93L o n l y,  t h e i r  accompanying repo r t :  A  Moose Habi ta t  Assessment o f  the
Bulkley -  Endako Area (Fuhr  and Pendergast, 1983),  and copies o f  t h i s
report are avai lable from:

Maps B.C.
Surveys and Resource Mapping Branch
553 Superior Street
Victor ia,  B.C.
V8V 1X5
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