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INTRODUCTION 

A survey of the  lands  along  the  Liard and  Mackenzie r i v e r s  was 

i n i t i a t e d   i n   t h e   s p r i n g  of 1975 wi th   the   ob jec t ive  of charac te r iz ing  

and mapping t h e   s o i l s  of t he  area, i n t e r p r e t i n g   t h e   a g r i c u l t u r a l   c a p a b i l i t y  

of t he  s o i l s  and providing  recommendations fo r   ag r i cu l tu ra l   l and   u se .  

consideration was given t o  other  land  uses  mainly  in terms of summarizing 

exis t ing   in format ion ,   re la t ing   tha t  t o  t h e  so i l s  and pointing  out 

poss ib le  areas of land  use  confl ic t ,  The survey was of a reconnaissance 

nature   with  over   three  mil l ion acres mapped on the  basis of l imi ted  

f i e ld   access .  The complete study was car r ied   ou t   wi th in  a one-year 

time period. 

A a e r i e s  of maps accompanies t h i s   r e p o r t .  The f o u r   s o i l  maps 

at  a scale of  1:125,000 show the  locat ion,   shape and extent of t he  

i n d i v i d u a l   s o i l  areas and main topographic  features.  Overlay maps 

of several   types  were.also prepared. The a g r i c u l t u r a l   c a p a b i l i t y  

maps provide a r a t i n g  of s o i l   q u a l i t y  for agr icu l tura l   use .  The f o r e s t  

cover maps group the  vegetatfon of the  area by forest cover  types and 

give  associated  s tand  heights  and dens i t i e s .  The s o i l  materials and 

drainage maps group s o i l s  of simllar t ex tu res  and drainage and are 

usefu l  f o r  engineer ing  interpretat ions.  The p r i o r i t y   r a t i n g  for farm 

development maps de l inea te   po ten t i a l   ag r i cu l tu ra l   l ands   w i th   t he   d i f f e ren t  

degree and types of l i m i t a t i o n s   o r   c o n f l i c t s  f o r  agr icu l tura l   use .  

Early  sect ions of the   repor t   g ive  a gene ra l   i n t roduc t ion   t o - the  

area h i s to r i ca l ly .   Th i s  is followed by discussions on environmental 

aspec ts  of the region and t h e i r r e l a t i o n s h i p s  t o  so i l s .  TZle repor t  

ou t l i nes   t he   sys t em  tha t  was employed i n   s o i l  mapping and  describes 

i n  cons iderable   de ta i l   the  s o i l  associations mapped. 
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The Interpretations sec t ion  of t he   r epor t   ou t l i nes  soil c a p a b i l i t y  

for a g r i c u l t u r e ,   t h e   r e l a t i o n  of s o i l s   t o   f o r e s t r y ,   g r a z i n g  and  forage 

p o t e n t i a l ,   f e r t i l i t y   s t a t u s ,   e n g i n e e r i n g   i n t e r p r e t a t i o n s ,   r e c r e a t i o n a l  

land  use,  and a p r i o r i t y   r a t i n g   f o r  farm development. 

The f i n a l  section of the  report summarizes  recommendations f o r  

a g r i c u l t u r a l  development. 

Five  appendices  fallow  the  repart .  

This survey has at tempted  to  be  as comprehensive as poss ib le  

wi th in   the  terms of reference  and time ava i l ab le .  This survey,along 

with  previous  forest   inventor ies ,should  provide  the  basis  for broad 

sca l e   p l ann ing   dec i s ions   r e l a t ed   t o   ag r i cu l tu re ,   bu t   dec i s ions  between 

competing  uses  and  the  social   effects of development w i l l  r equ i r e   i npu t  

€rom o t h e r   s e c t o r s  and the  people involved. No more inventory is 

considered  necessary a t  t h i s   s t a g e   u n t i l   d e c i s i o n s  are made about 

spec i f ic   uses ;   then  the possible  impact of and t h e   c a p a b i l i t y  of sua- 

t a in ing   i n t ens ive  and o r  ex tens ive  uses can be assessed;with on s i t e  

evaluation  and  study. 
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LOCATION AND EXTENT 

The surveyed  area is in  the  southwestern  corner of the  Northwest 

Territories. It includes land adjacent to the  Liard  River from the 

British  Columbia  border to the  Mackenzie  River  and  along the Mackenzie 

River t o  Camaell  Bend  (Fig.1 ). The  survey  covered  approximately 
3 . 3  million acres. 

The  map  area is dominated by the  Liard and Mackenzie  Rivers. 

The  Liard  River  is a large  tributary of the  Mackenzie  River  System, 

The river  rises  in  the Yukon Territory  to  the  east of Whitehorse 

and  courses  southeasterly  into  northern B.C., where it is joined 

by the Nelson River. 

to where  it j o i n s  the 

Mackenzie  River flows 

and eventually to the 

From there,  its  course  is  north by northeast 

Mackenzie  River  at  Fort  Simpson,N.W.T. The 

through the area from southeast t o  northwest, 

Arctic  Ocean. 

SETTLEMENT AND LAND USE 

History and Development 

me Athapascan-speaking Indians (Déné), who f i r s t  occupied 

this area after  the last ice age,  were  nomadic  hunting  people,  who 

relied  mainly  on  moose,  wood  buffalo,  and  caribou as sources of 

food and  clothing. The Déné .of the area were of two maln tribes, 

Etchareotinne* or Slavey people who  lived along the  Mackenzie 

Valley,  and Kssk$*people who occupied part of the  Liard  Valley  and 

the  mountains t o  the  west. Today, the native  language of the Déné 

in the survey  area is Slavey. 

* Etchareotinna - "people dwelling in the shelter" 
** Kaska - "the big water people" 
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The  first  Europeans  came  to  this  area  via  the  Mackenzie  River, 

in  the 18th century,  and  established a fur-trading  economy.  Cree 

and  Metis  "voyageurs"  were  the  first  adventurers.  Francois  Beaulieu 

is one of the  best-known of these  men. In 1789  he  went down the 

Mackenzie  River  with  the  explorer-trader  Alexander  Mackenzie.  Reflecting 

the  French-Metis  influence,  the  Liard  River  itself  was  originally  called 

Rivieré  aux  Liards.  Liard,  which  means  cottonwood in Frênch, 

was  undoubtedly  named after the  balsam  poplar forests common  on  the 

floodplains. 

In 1804 a settlement  was  built  at  the  junction of the  Liard  and 

the Mackenzie Rivera  by  the  Northweet  Company  called  Fort of the Forks. 

With the amalgamation of the Northwest  Company  and  the  Hudson Bay, 

Company  in  1821, it was renamed Fort Simpson, after Governor  Sir 

George Simpson. 

The  early  days of trade were  full of fear,  confusion,  and  often 

violence.  Gradually,  however,  the  Indian  people  tended to settle 

down Into  definite  small  territories, each with  its  trading  post 

where furs were  exchanged. A post was f irst  established  at  the 

present site of Fort  Liard  in  1807,  while  the more remote  Nahanni 

peapjlc-of the Nahanni Valley were not brought  into  the  fur  trade 

until  later.  Nahanni,  which means "the  people  over  there  far  away'' 

was  the  name  applied  by  the  people of the  Lower  Liard t o  the  Nahanni 

Indians to the  west. A company  post  was  never  set  up  at  Nahanni, 

but there  was  an  independent  post  operated  by  Jack La Flair, in the 

early 1900 ' S. 
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Missionaries  followed  the  furtraders  and  even  operated  a  steamboat, 

the  "Saint  Alphonse,"  down  the  Mackenzie  in 1895. Even  in  these  days 

around  the  posts  and missions, some families  began to keep  gardens  and 

cattle  were  transported from Fort  Providence t o  t h i s  area. 

The transfer of Rupert's  Land  from  the  Hudson's  Bay  Company t o  

the  new  Dominion of Canada in 1870 saw the  first  beginnings  of  government 

activity in the  area. In 1911 there was an  Indian  Agency set  up  at 

* Fort  Simpson  that  included a saw mill and a demonstration  farm  and 

gardens. In 1921, Treaty 11, covering t h i s  area  and  most of the 

Northwest  Territories, wag signed  between  the  Federal  Government  and 

the  various  Dén&  tribes  in the area.  The  treaty  was  designed to give 

the  government  authority to pursue  interests  in  the  north,  such  as 

exploration and encouraging  settlement,  while  assuring  the D&/e the 

right to continue  their  traditional  lifestyle.  These  treaties,  however, 

d i d  not  relinquish  all  land  rights,  and  these  are  currently  being  negotiated. 

The  area  has  also  had a more  colorful  side to its  history. 

During  the  late 1880's and  early 19OO's, many  adventurers  and  gold 

seekers  ventured up the  Liard to the  fabled  valley of the  Nahanni  River. 

Traces of their  activities i n  old  cabins  are  still to be  found  along  the 

River.  Names  like Jack La Flair,  Father  Gouet,  Faille,  and Patterson, 

are indelibly  connected  with  the  area.  Patterson (1966), during  a 

canoe  trip up river,  described  the  Liard  River  in  this  way: "It swept 

around  the  bend,  a  brown  heaving  mass of destruction  let  loose  upon  the 

land,  rising  with  the  hot  weather  to  an  early  flood,  rolling a little 

with  its own strength  and  speed,  tearing  down  its  banks and carrying 

with  it  great  uprooted  trees and all the  debris of the  mountain." 
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The  area  has  also  had its share of scientific  adventurers. 

R.G. McConnell  surveyed the Liard River  in  1887 for the  Geological 

Survey of Canada. Since  then  numerous  scientific  explorers  have  studied 

the  geology,  soils,  and  vegetatton  of the' River  Valley,  including 

Hume (1923), Hage, (1945), Leahey (1944). More recently,  Jeffrey 

(1959, 1964)  characterized  the  forest  types of the Lower  Liard 

River  and  Day (1966) conducted  a broad reconnaissance  soil  survey 

of the Liard Valley. In addition,  there have been numerous  inventories 

of the forest  resources  by  the Department of Forestry. The Geological 

Survey of Canada has mapped  the  bedrock  and  surficial  geology of the  

area. In the last  few  years,  there  has  been a rash of investigations 

connected  with  the  Mackenzie  Valley  Pipeline  Study  that  have  covered 

part of this  area.  All of the  above  that  have  directly OF indirectly 

contributed  information  valuable t o  this  study are documented in  the 

reference  lia t . 
In  recent years government  services  in the field of education, 

social  services,  construction,  and game preservation have expanded 

in the  area  and  there has been a surge  of  mineral  and  oil  exploration. 

In agriculture,  there wa8 a government  experimental  farm  established 

in  Fort  Simpson  in 1947, but later disbanded,  although  successful 

in  growing  garden  and  most  cereal crops. Today,  the  only  agriculture 

is small'scale but  successful garden plots in the  communities.  The 

main  land  use is still hunting, fishing,  and  trapping. 

Present  Settlement 

Fort Simpson is the  largest  town  in  the  area,  with a population 

of 1250 (1974).  The  other two settlements  in  the  survey  area are 

Nahanni  Butte (pop.  76) and Fort Liard (pop. 313). 
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Fort Simpson,  the  largest town in  the  area,  is  located on an 

island  at the confluence of the  Liard  and  Mackenzie  Rivers.  Fort 

Simpson is the  administratian  centre  of  the  Upper  Mackenzie. Its 

hospital  serves  the  whole  region.  Government  departments,  such as 

Northern  Affairs,  Parks  Canada,  Northwest  Lands  and  Forests,  Northern 

Canada  Power  Commisslon,  Department of Public Works, and  Canadian 

Wildlife  Service  have  regional  offices  in  Fort  Simpson. Most wage 

employment  in  the area is provided by service  activities  and  government. 

Commercial  services  include  hotels,  stores,  garages,  contractors, a 

bank,  and  numerous  aircraft  and  helicopter  charter  companies.  There 

are  also  several  churches  and a large  day  school  and  residence  high 

school. Water and  sewer  services ,exist but  need  to  be  extended. 

Fort  Simpson, l i k e  all  the  other-towns in the  area,  has  diesel-powered 

electrical  generation. 

The permanent  population is predominantly Déni$, but ,(-due t o  'in- 

migration  associated  with  petroleum  and  highway  construction  activity, 

the  proportion  of wl-dte.  p.opula,t;ion is increasing.  Many of the  semi- 

permanent  white  population  includes  government  staff,  clergy,  and  the 

staffs of the  hospital  and  certain  commercial  establishments. 

Fort  Liard  has a predominantly Ding population,  which  first 

established  here  around a trading post established  in 1807. Fort 

Liard's economy has  traditionally rested on  hunting,  trapping, and 

fiahing. Many of the  population  are  semi-nomadic,  with  seasonal 

movements to Lake  Bovie  and other areas  in  northern B.C., associated 

with  trapping  and  fishing  activities.  There  are  few  services  available 

P. 
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in  Fort  Liard. There is a community  hall, as well  as a church, a 

nursing  station, an R.C.M.P.  detachment,  and a Northwest  Lands 

and Forests  office.  Education  is  provided a t  the  public  school 

level.  The  only  commercial  outlet is a Hudsons  Bay  Store. 

Nahanni  Butte  is  located at the  junction  of  the  Nahanni and 

Liard  Rivers The D&e' population  live  from the  land  mainly by 

hunting,  fishing,  and  trapping. There is a community store which 

provides  most  staples,  but for most  services,  apart from the  school, 

it must  rely  on  Fort  Simpson or Fort Nelson, B.C. The village 

is the  base for some small-scale  tourist  activity  associated  with  the 

Nahanni  National  Park,  which has its  headquarters  acroas  the  river 

from  the  main  settlement. 

Transportation 

- Road - The  all-weather  Mackenzie  highway  connects For t  Simpson t o  

the  southern  Northwest  Territories  and  Alberta. Most supplies  are 

now  hauled  to  Fort Simpson from  Edmonton,  approximately 1,100 miles, 

by  transport or by rail t o  Hay River  and  trucked the remaining 

270 miles. The highway Grosaes the Liard River and is closed  for a 

period of approximately  two  months  during  the  year,  during  freeze-up 

and  break-up. There is at present no road access to Nahanni  Butte 

or Fort Liard. A highway  ha6  been  planned t o  connect  the  Mackenzie 

highway  near  Fort  Simpson t o  Fort  Nelson, B.C., passing  through 

Fort Liard. This  highway  has  been  constructed as far as  the  Poplar 

River,  the  right-of-way is cleared t o  the  Blackstone  River, and 
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beyond  this  it  has  been  surveyed  only.  Construction on th is  

highway has been postponed  at  present,  but  it is expected t o  be 

completed  by 1980. The construction of the  Mackenzie  highway 

north to Wrigley  is  ongoing  and  the  road  is  now passable for  about 

20 miles  north of Fort Simpson. 

- Air - Tlnera is passenger  air  service to Fort  Simpson  from  Edmonton 

and  Yellowknife  several  times  a week. As well as the newly-constructed 

paved  landing  strips  at  the  main  airport,  there is also  a  small 

landing  strip  in  the  town.  There  are  many  aircraft  charter  companies 

operating  from  Fort  Simpson.  Fort  Liard  and Nahanni,Butte both 

have  dirt  landing  strips  suitable  for  light  planes.  At a l l  three 

settlements,  the  rivers  are  used  extensively  for  float  plane  service 

as  well. 

Water - Barges  connect  the  communities of Fort  Liard and Nahanni 
Butte to Fort  Nelson  by  which  main  supplies  are brought to  these 

settlements  in  summer.  Barges  cannot  navigate the Liard down to 

Fort  Simpson  during  low  water,  due to rapids  in  thisBsectioa*of 

the  river.  Barges  regularly  ply  the  Mackenzie  River  from  Hay  River 

to the  Arctic Coast.  

Land Use 

Agriculture - There is almost  no  agriculture  in  the  Liard  area, 
other  Chan  small-scale  garden  plots  in  the  communities. A Dominion 

Experimental Farm was  established in Fort Simpson  in 1947 t o  explore 

the  agricultural  potential  and t a  accumulate  reliable  data on crop 

responses.  The farm, which was located on the  fertile  alluvial  soils 

of Fort  Simpson  Island, was quite  successful  in  growing  all  garden 
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Fig.2 A garden on alluvial soils at Fort Liard,August 1975 
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crops  and most cereals.  Unfortunately,  the  farm  was  phased  Out  in 

the  late  1960's  and  the  farmland  has  become townsite. 

Mining - Considerable  seismic  exploration has occurred  in  this  region 

and  the  area is marked by numerous  cutlines. Gas has  been found 

and tapped  at  Pointed  Mountian,  west of Fort  Liard.  The  supply, 

which  is  being  piped to Fort  Nelson,  is  expected to last 20 years. 

Forestry - There is a small-scale  forest  Industry in the  area, 

supplying local needs.  Only one  mill  is in operation  (Anderson  Mill) 

in  the  Fort  Simpson  Area.  There  is  significant  forestry  potential 

in  the  southern  part of the  area. This is  discussed  further  under 

Interpretations  for  Forestry.  Fire  protection  is  carried  out  over 

the  area by the Northwest  Lands  and  Forest  Service. 

Hunting,  Trapping, and Fishinq - Trapping I s  still a major source 

of livelihood for Déne  people in the  area.  About 50 fBIYdlie8 in  the 

Liard  area  make  their  living  primarily  by  trapping,  although a much 

larger  number  are  engaged in trapping part-time.  The  total  value 

of furs  sold  varies  signiflcantly  each year, due  to price fluctuations 

and supply of pelts. The  main  animals  trapped are lynx,  martin, 

and  beaver.  Hunting and fishing  provide a large  proportion of food 

needs. 

Tourism - A large  section of the  South  Nahanni  River  Valley has been 

established as a  National  Park.  Present  access to this scenic 

wilderness  park  is  by  air OF boat, but the completion of the  Liard 

highway  would  change  this, if an  access  road to the  park  is  built. 
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PHySIOGRlLpHY 

The survey area lies w i t h i n   t h e   I n t e r i o r   P l a i n s   p h y s i o g r a p h i c  

province (Bostock, 1946) .  Recent  physiographic  surveys (Bostock, 

1969; Minning, e t  a l ,  1972)  have   d iv ided   t he   In t e r io r   P l a ins   p rov ince  

i n t o   t h r e e   r e g i o n s :  The Great N a v e   P l a i n ,   t h e   A l b e r t a   P l a t e a u ,  and t h e  

Fort Nelson Lowland (Fig.  3 ) . ,  There are no d is t inc t   boundar ies   be tween 

these  regions,   the   whole area being generally f l a t  and  low-lying,  with 

a f e w  r o l l i n g   h i l l s  up t o  2000 f e e t  i n  e l eva t ion .  The survey area 

is bounded on the  west by the   L ia rd  and  Nahanni Ranges of the  Canadian 

Cordi l lera ,   which rise up t o   e l e v a t i o n s  of 4000 to 5000 f e e t ,  and  provide 

a s t r i k i n g   c o n t r a s t   t o   t h e   l o w - l y i n g  river bas in .  

For the  purpose of t h i s   su rvey ,   t he  area of the  Liard  and  Mackenzie 

River v a l l e y s  was subdivided  into  Physiographic  Districts on   t he   bas i s  

of o r i g i n  of t h e   s u r f i c i a l   d e p o e l t s  and landform (Fig. 4 ) .  These are 

the   Al luvia l   F loodpla ins ,   Lacus t r ine   Benchland ,  Deltaic Sands, and 

Morainal   Uplands,   which  represent   the  deposi t ional   his tory of t h e  

area. Although  the  Franklin  Mountains  border  the area, they have not 

had a d i r e c t   i n f l u e n c e   o t h e r  than as b a r r i e r s   t o  the weatward g l a c i a l ,  

advance. Some mountain slopes and l o c a l  run-off which  border  the 

survey area have  been  included i n  t h e  map area, but   have   no t  been 

established as a major Fhyriographic District. These Districts 

w i l l  be   desc r ibed   i n  more d e t a i l  i n  a later s e c t i o n  of t h i s   r e p o r t .  
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Fig. 4 Physiographic D i s t r i c t s  
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Drainage 

The Liard  River  catchment basin drains   over   11,000  square miles 

i n   t h e  Northwest T e r r i t o r i e s   a l o n e .  From the  southern  upstream  end 

of t h e  area, t h e   p r i n c i p a l   t r i b u t a r i e s  are: Kotaneelee,  Fisherman, 

P e t i t o t ,  Muskeg, F l e t t ,  Netla, South  Nahanni,   Grainger,   Blackstone, 

Matou,Birch,  and  Poplar Rivers. Jean  Marie Creek arises nea r   t he  

Liard  River  i n  95H, but  f lows  eastward  into  the  Mackenzie River. 

The Liard  River  is by f a r   t h e   l a r g e s t   t r i b u t a r y  of t h e  MacKenzie 

River  System,  but  from For t  Simpson t o  Camsell Bend several-smaller 

t r i b u t a r i e s   j o i n   t h e  Mackenzie River wi th in   t he   su rvey  area. These 

are: Martin  River  (which  borders  the  survey area west of   Fort  

Simpson), Harris River,  and Trail River, p l u s  numerous smaller unnamed 

s t reams . 
Desp i t e   t he  numerous rivers d r a i n i n g   t h e  area, t h e r e  are many 

l akes  and s l o u g h s   i n  the area. Most of t he   l and  is w e l l - d r a i n e d   i n  

s lop ing  areas and  near  the  r iverbank,  but i n  f l a t  areas the   mine ra l  

s o i l s  are poorly  drained  and  organic  s o i l s  are common. Soil dra inage  

condi t ions  are d e s c r i b e d   i n   d e t a i l   i n   t h e   s o i l   d e s c r i p t i o n s .  

River Form and  Flood  Hazard 

The Liard  River flows from  an  eldvation of 720 f e e t  a t  the 

B.C.  border  to 400 f e e t  above sea l e v e l  a t  i t s  junc t ion   w i th   t he  

Mackenzie  River. It undergoes a few  marked  changes i n  its form 

during i t s  course.  From t h e  B.C. b o r d e r   t o   F l e t t   C r e e k ,  the Liard  

is a braided stream wi th  a r e l a t i v e l y   s t r a i g h t   c o u r s e ,  I n  t h i s  

s e c t i o n   t h e   e a s t e r n   r i v e r   b a n k s  are f a i r l y  steep, from 300 t o  as much 

as 900 feet above  the  present   channel .   There are numerous i s l a n d s  
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and a few narrow  floodplains--for  example, a t  Fort L i a r d ,   i n   t h i s  

s ec t ion .  From F l e t t  Creek to   the   Blacks tone   River ,  the r i v e r  is 

broad and  meandering  between  banks 1 5   t o  50 feet   high.  Recent 

and  abandoned f loodpla ins  i n  t h i s   s e c t i o n  are s e v e r a l  miles wide. 

From the   Blackstone  River   to   Fort  Simpson, the  Liard  River  is 

an i r r egu la r ly   s inuous   bu t   s t ab le   r i ve r ,   en t r enched   i n to   r e s i s t an t  

materials# A narrow band of m w t l y  abandoned floodplains  remain on 

both   s ides  of t h e   r i v e r  t o  t h e  mouth of the  Birch  River .  Beyond 

t h i s  point the  banks are high (150-300 feet) with eroded,   s teep 

slopes.   There are no f l o o d p l a i n s   o r   c h a n n e l   b a r s   i n   t h i s   s w i f t l y  

f lowing  sect ion of t h e   r i v e r ,  but a few r i p p l e s  and r ap ids  do occur 

downstream from the   Poplar   River ,   where  the  r iver  has c u t   i n t o  

bedrock. 

There is l i t t l e  record of f lood   h i s to ry  of the  Liard  River .  

The Fort Liard  Journal  of the  HudsanJe Bay  Company f o r  May 1 9 ,  1896, 

records  f looding of the   For t  t o  a depth   o f   four   fee t   ( Je f f reys ,   l%4) ,  

represent ing  a rise of about 30 f e e t  i n  water l e v e l .  A dendrochrono- 

l o g i c a l   s t u d y   c a r r i e d   o u t   i n  1973 on. t h e  Lower Liard  (Nahanni  Butte 

t o   F o r t  Simpson)  found ice scarring of trees t o  as much as 54 f e e t  

above the p r e s e n t   r i v e r   l e v e l  (Parker and Josca ,  1973). They 

e s t a b l i s h e d   t h a t  major f loods   due   to  ice jamming had  occurred  in 1909, 

1934, and 1963. However, t h i s  ice jamming and flooding is recorded 

i n   t h e   p o r t i o n  of t h e  river with   re la t ive ly   enc losed   banks  and i t  

is unl ike ly  that the   wide  f loodplain areas could  be  f looded as deeply. 

Unfortunately,   there  is no record  of  flooding i n  t h i s   s e c t i o n ,   o t h e r  

1 . " 
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t han   t ha t   i nd ica t ed  by s o i l  and vegetation  development on low-lying 

a l l u v i a l   d e p o s i t s .  This  w i l l  be  discussed more under   the   descr ip t ion  

of  the Recent Floodplains.  Flooding of Fort  Simpson Island,  which 

i s  a Recent  Floodplain "Cumulic" s o i l ,  occurred i n  1963, when water 

l e v e l s  of t he  Mackenzie River   rose 30 f e e t ,  due t o  ice jamming. 

All but  180 acres of t h e  700 acre I s l and  were flooded. 

The Liard is a powerful r i v e r .  The mean annual   discharge 

a t  Fort  Simpson is i n   t h e   o r d e r  of 425,000 c u b i c   f e e t  per second. 

In  June and July, i t  is common forthe  r i v e r  level t o  rise or  f a l l  a 

few f e e t   i n  a day. During  spring  run-off  or  heavy summer r a i n s   i n  

the  mountains, as o c c u r r e d   i n  1975, t he   L ia rd  is laden  with s i l t  

andsuspended d e b r i s t o r n  from its banks,   especial ly  in the f loodp la ins .  

The quan t i ty  of f loa t ing   debr i s   can  make the   r i ve r   impass ib l e .  

Pa t te rson  (1966) a p t l y   c a l l e d   t h e   r i v e r  a"brown, heaving mass of 

des t r u c  t ion .  " 

By con t ra s t ,   t he  Mackenzie River is more s t a b l e  and slower 

moving.  High  banks  occur on the l e f t  bank of the   r i ve r   fo r   twen ty  

miles downstream from For t  Simpson, but  generally  banks are low 

and gent ly   s loping.  A few islands and f loodplains   occur   towards 

Camsell Rend. 

Bedrock  Geology 

Several   geological  surveys  have  been made by the   Geological  

Survey of Canada (Bostock, 1944; Bostock, 1969; Craig,  1965). 

Higgins (1968) summarized the  geology as fol lows  (Fig.  5 ) . The 

I n t e r i o r  Plains region is under la in  by  sedkmentary  rocks  ranging i n  age 

from Precambrian through Upper Cretaceous. The survey area is 

I 
1 
I 
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under la in  by nea r ly   f l a t - ly ing  s t ra ta  of a l a r g e   b a s i n   s t r u c t u r e  

which presents  for t he  most p a r t  i t s  Cretaceous and  Devonian s t ra ta  a t  

the  surface.   South of Fort   Liard,  Upper Cretaceous  sandstone, , 

sha le ,  and s i l t s t o n e  of t h e  F o r t  Nelson, Wapiti ,  and Kotaneelee 

formations,   underlay  the area. I n   t h e  main p a r t  of the  Liard  Val ley,  

Lower Cretaceous  l imestone,   sandstone,   s i l ts tone,  and s h a l e ,  of the 

Fort  Saint  John Group under ly   thesur f ic ia ldepos i t s .   Exposures  of 

bedrock are rare, except  along  the  banks of t he  major t r i b u t a r i e s ,  

pa r t i cu la r ly   t he   Pe t i t o t ,   Ko tanee lee ,  and Muskeg Rivers ,  and along 

the Lower Liard.  Some of the streams, like the  Blackstone and t he  

the   Bi rch  Rivers, flow on top of bedrock i n   t h e i r  upper   port ions.  

On the   p l a ins   sou theas t  of the  Liard  River ,   between  the  Blackstone 

River and the  Birch River, a prominent  till-covered  bedrock  ridge 

a t t a i n s  an e leva t ion  of 1250 f e e t  above sea level .   There is a l i t t l e  

b u t t e  known l o c a l l y  a3 Sphinx Ra4, which outcrops on the floodplain 

near Nahanni But te   townsi te .  

North from Jean Marie Creek (61°25'), s h a l e  of t h e  Upper 

Devonian Fort  Simpson Formation is predominant.  This  shale is s o f t ,  

f i s s i l e ,  and h igh ly   e rodab le ,   i n   con t r a s t   t o  the more r e s i s t a n t  

l imestone and sandstone f u r t h e r  south. This shale formation has 

been a majar contrtbutar 'to .the aatrbc. af .over lying till  i n  the area. 

II 
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Pleistocene  Geology 

The events  in  the  geological  history  presented  here  have  been . 

inferred from geological  maps,  air  photos,  field  observations,  and 

the  reports of Bostock (1969) ; Higgins (1968) ; Day  (1966) ; Jeffrey 

(1964) ;  .Butter .,et al  (1973); Cook (197k). 

1) During  the last  major  glaciation  the  Laurentide  ice  sheet 

advanced  from  northeast to aouthwest,  covering  the  entire  Interior 

Plains  and  penetrating  the  eastern  ranges of the  Franklin  MountaLns. 

Morainal  deposits  mantle  the  bedrock  throughout  the  lowland  area 

and  in  many  areas  the  deposits  show  distinct  drumlinoid  patterns 

with a clear  northeast to southwest  linear  orientation. The till 

ranges  in  thickness  from a few feet to over  a  hundred feet ,  with an 

average  over 20 feet  (Rutter  et al, 1973) . 
2) During  the period of deglaciation  the  margin of the 

Laurentide  ice  retreated  eastward.  During  the  early  stages,  when 

the  ice  sheet was. still  close to the  Liard  and  Nahanni  Ranges,  the 

junction of the  Liard and Mackenzie  rivers w a s  blocked  by  ice. 

It  is  believed  that a glacial lake was  formed  in  the Liard Valley 

at this  time,  giving rise to  the  lacustrine  deposits of the  Lacustrine 

Benchland,  up to as  high as 1600 feet,  although  there is no  physio- 

graphic  evidence  such as abandoned  beaches. The lake was probably 

dammed at 'several  levels a t  different stages of ice  retreat.  Thus, 

from  the  Blackstone River east, lacustrine deposits are.not as 

high  in  elevation and till l e  present muah closer t o  the river. 
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3) As ice retreat  continued,  isostatic  depression  ta  the  east 

brought  about  the  formation of an  ice-marginal  lake  in  the  upper 

part of the  Mackenzie  Valley.  Eventually,  when  the  ice margin was 

along  the  edge of the  Precambrian  Shield,  this  lake  joined  with 

similar  lakes  in  the  Great  Bear  Lake  area  and  the  Lower  Peace  River - 

Lake  Athabaska  area to form  Glacial  Lake  McConnell.  The  ancestral 

Liard  River  emptied  into  this  body of water,  and  this  may  have  been 

the  period  when  extensive  areas  of  sandy  glacio-fluvial  deposits 

were  laid  down  in  delta  formation southwest of F o r t  Simpson. 

4 )  Following  glaciation,  the  river  probably flowed near  its 

present  location on top of extensive silt and sand deposits,  initially 

in a braided  stream  channel  pattern.  Subsequent  isostatic  readjustment 

lower  the  base  level  and  permitted  the  formation of the  present 

valley of the  Liard  River.  The  Liard  began to consolidate  into  only 

a few  channels,  meandering  over  the  wide  valley  bottom  deposits 

near Nahanni  Butte. A series of stratified  fine to coarse  sand  and 

silt  terraces  have been formed as downcutting and alluviation  have 

proceeded. 

5 )  As Glacial  Lake  McConnell  receded,  the  sandy  fluvial and 

deltaic  deposits  at  the mouth of the  Liard  were  left exposed t o  wind 

action  and  resulted  in  a  large  area of wind-modified  sands  near 

For t  Simpson. 

6 )  Accumulation of deep peat  deposits  in  undrained  channels 

on old flood plalns  and in poorly  drained  depressional  areas. A 

slow,  cyclical  degradation  and  aggradation of permafrost  has  occurred 

in areas  covered  by  thick  organic  layers. 
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7 )  Tributary streams have cut across and eroded these  deposits 

t o  some extent and added inflow to  the lakes and rivers. 
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VEGETATION 

General   Descr ipt ion 

The s tudy area l ies  m a i n l y   i n   s e c t i o n  B23a, t h e  Upper  Mackenzie 

zone of theBor4a lFores t   Region  (Rowe, 1972). The area is predominately 

covered by f o r e s t s  of var ious   types .  The most   heavi ly   forested 

areas o c c u r   i n  the val ley   f loodpla in   envi ronment  of t he   L ia rd ,  Mackenzie 

and South Nahanni  Rivers,  and most smaller streams where  the  moisture  

regime  and s o i l   c o n d i t i o n s  are most s u i t a b l e  f o r  sustained  growth.  

White  spruce,   balsam  poplar,  and some whi t e   b i r ch  form t h e  main 

cover  types  on  Recent  Floodplains.  Abandoned Floodplains  and 

Lacustrine  Benchland areas support   mainly  trembling  aspen,  white 

spruce,   and  white   birch.   Black  spruce  and  tamarack are found on t h e  

poorly dra ined   minera l   so i l s   and   pea t lands   th roughout   the   l andscape .  

The Deltaic Sands  and  Morainal  Uplands  have a h igh   propor t ion  of 

j ack   p ine ,  i n  addi t ion  to   the  above  species .   Non-forested areas 

are mainly  sedge  fens,  o r  shrub. 

Vegetation types 

Vegetat ion,   a l though  descr ibed as much as p o s s i b l e ,  was not 

mapped, nor is i t  included as a n   i n t e g r a l   p a r t  of t h e  mapping u n t t s .  

Vegetat ion does i n f luence  the d e c i s i o n  on the  boundaries  of Soil 

Associat ions.  Howeverb for any g i v e n   s o i l   t y p e ,   v e g e t a t i o n   c a n   o n l y  

b e   i n f e r r e d   i n  a genera l  way and  even  then  not  over  the  whole area. 

Such a l a r g e  area was covered  (extending  across  2' l a t i t u d e )   t h a t  

t r a n s i t i o n s   i n  climate, vegetat ion,   and  soi l   development   (depth,  

occurrence of permafrost)  were n o t i c e a b l e   b u t  not accountable  as 
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separate  types  within the broad  soil  groupings  snapped. In addition, 

fire  being  active  in  the  area makes vegetation a more ephemeral 

property of the  land,  although-certainly  useful as an  indicator of 

site  characteristics. 

The  vegetation  types  described  here  are  based  on  field obser- 

vation  and  vegetation  typology  applied  by  Jeffrey  (1959, 1964) and 

the.Forest  Management  Institute (1974). They are based on differen- 

tiation of major  tree  species  and  on broad site differences.  Under- 

storey species within  each type can  vary  considerably.  They are 

1 

designed t o  give  more  systematic  description of the  main  vegetation 

of the  area  and for use  in  describing  the  vegetation of Soil  Associations. 

The classification is not  definitive  and  only  the main species are 

listed  here. A full  list of species is given  in  the  Appendix. 

A. Vegetation Types of the  Recent  Floodplain 

The dominant  environmental  influences  on  vegetation of the 

Recent  Floodplains are flooding  and  alluvial  deposition,  rather  than 

f ire  as  in  forest  types  on the rest of the  survey  area, 

1. Riparian  Shrub. 

The  dominant  vegetation is a  dense  layer of high  shrubs, 

mostly alder and willow. Riparian Shrub  vegetation is 

actually a continuum of successional  stages on n0w alluvial 

deposits. 

Willow  is the first  shrub t o  colonize  new  alluvium. 

As soil  build-up  progresses away from  the  river,  river 

alder  becomes a main  species  along  with  willow. The next 

stage  is  a  vigorous  arborescent  shrub  dominated  by  balsam 
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This type colonizes  the most recent  alluvial  deposits 

along  the  Liard  and  Mackenzie  Rivers  and  major  tributaries. 

It is  subject to regular  flooding,  deposition of alluvium, 

habitat. It is  identifiable  by its banded  appearance on 

air  photos,  representing  variable  width s tr ips  of the 

above main types. 

Characteristic  Species: 

Main storey - 10-30 feet  dense 
Salix  lasiandra - willow 
S .  bebbiana - willow  (beaked) 
S. interior - willow  (sand bar) 
Alnus  incana - river  alder 
Populus  balsamifera - balsam poplar 

Understorey: 

Cornus  stolonifera - dogwood 
Equisetum hiemale - scouring  rush 
This  type  occupies  a  very  small  proportion of the survey 

area  and is confined t o  the edges of Recent  Floodplains  and 

Islands. 

2. Balsam  Poplar  (Alder-Equisetum) Forest 

This  type  is  characterized  by  tall  balsam  poplar, 

with a dense  shrub  layer of river  alder,  rose,  and  dogwood 

and a herb  layer  dominated  by hormreCji1. White  spruce may 

be  present in the  understorey. 
+ .  - 

I 
I 
I 
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This  type  occurs on older  surfaces with in   the   f looding  

zone. The balsam poplar  a t ta ins  a large s i z e  on th i s   t ype ,  

growing t o  over 100 f e e t  i n  he ight ,   bu t  many of these  older 

s tands  are decaying. 

Charac t e r i s t i c  Species: 

Trees: 

Populus  balsamif era - balsam  poplar 

Unders torev: 

Picea Rlauca - white   spruce 

High Shrubs: 

Alnus incana - r i v e r  alder 
Cornua s t o l s n i f  era - dogwood 
Rosa a c i c u l a r i s  - wild  rose 

Herbs: 

Equisetum hiemale - scouring  rush 
E. pratense - h o r s e t a i l  

3 .  (Riparian) White Spruce  Forest 

This type is characterized by tall, moderately dense, 

mature  and  over-mature  white  spruce. There are two sub- 

types, white spruce-balsam p o p l a r ,   i n  which the balsam 

poplar is old  and decaying,  and  white  spruce-white  birch, 

i n  which whi te   b i rch  is present i n   t he   unde r s to rey .  The 

former represents  the climax s t a g e  of uninterrupted  suc- 

cessional  development  on new a l l u v i a l   d e p o s i t s .  The latter 

reflects f i r e  origin. In  both  types the shrub,  herbsand 

moss l aye r s  are dense. 
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Characteristic'species: 

Trees - Major  Species.: 
Picea glauca 

Associated  Species-: 

- white spruce 

Populus  balsamifera - balsam  poplar 
Betula  papyrifera - white  birch 

High  Shrubst 

Alnus  incana - river alder 
Cornus stolonifera - dogwood 

Medium  Shrubs : 

Rosa BPP, 
Virburnum edule 

- wild  rose 
- low bush cranberry 

Herbs : 

I 
I 
I 
I 

Equisetum  pratense - horsetail 
Mitella nuda - mitrewort 
Rubus pubescens - dewberry 
Cornus  canadensis - bunchberry 

Mosses : 

1 
I 

Hylocomium  splendens - E eathemoss 

This type  includes  the  most  productive forest stands in  the 

area. It occurs on Recent Floodplains o r  islands  just  within 

or  above  the  zone of flooding. 

4. Channel  Shrub 

Thi's vegetation type occurs in wet  channels of the 

Recent Floodplain and has sparse to thick  stands of an 

arborescent  shrub  community. 

I 
E 
I 
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Charac te r i s t i c   Spec ie s :  

Shrubs : 

Sal ix   bebbiana  
Alnus  incana 

- willow - river a l d e r  

Herbs : 

Equisetum spp. - h o r s e t a i l  

Grass : 

Calamagrostis  cimadensis - marsh reed g r a s s  

Sedge : 

Carex spp .  

This  type  occupies  abandoned  channels,  but is small i n  area. 

B. Vegetat ion Types of t h e  Abandoned ,Floodplain 

1. Floodplain Mixedwood 

This   type  has  t a l l ,  moderately  dense stands of la rge   t rembl ing  

aspen  and  white   spruce,   wi th   white  birch and  balsam  poplar commonly 

assoc ia ted .  The s t ands  commonly have a two-s to r i ed   s t ruc tu re ,   w i th  

the  ta l ler ,  top-crowned aspen i n  the   h ighe r   s to rey  and  white spruce 

and occas iona l ly   whi te   b i rch  the main s p e c i e s  of the   lower   s torey .  

Stands are t a l l  (80-120 feet). This forest is r i c h   i n   u n d e r s t o r e y  

spec ie s  and a l l  layera   except   for   b ryophytes  and l i c h e n s  are well 

developed. The moss l a y e r  is discont inuous.  

Charac t e r i s t i c   Spec ie s :  

Trees : 

Populus  tremuloides 
P i c e a   g l a u c a  

High S h r u b  

Alnus Crispa 
Sal ix   bebbiana  
Cornus stolonifera 

- t rembling aspen 
- whi te   spruce  

- a l d e r  
- beaked  willow 
- dogwood 
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Medium Shrubs: 

Rosa acicularis 
Viburnum  edule 

Herbs : 
Cornus  canadensis 

- wild  rose - low  bush  cranberry 

- bunchberry 
Eauisetum spp.  - horestail 
kubus  pubescens - dewberry 
.Mitella  nuda - miterwort 
Linnaea  borealis i twin flower 

Hylocornium splendens - feathermoss 
Pleurozium  schreberi 

This type is most common on the Abandoned  Floodplains. 
2 .  Floodplain  Leaftree 

Mosses : 

Aspen dominated Mixed Leaftree Forests with white  spruce 

in the  understorey  are also found on the  Abandoned Floodplains. 

These  stands  have a similar  understorey component as the 

Mixedwood  Forest,  except  that  a moss layer is absent. 

This type is believed to be an earlier  successional  stage 

of the Mixedmod Forest. 

3 .  Meadow  (including  Meadow-Shrub1 

The  meadows of the floodplain are unique, in that they have 

fa ir ly  sharp  boundaries  defined by the channel scars 

in which  they  occur.  There is either a sharp  transition 

from Mixedwood  Forest t o  straight meadow,  dominated by 

sedges or a gradation of willow  and bog birch,  a  distinct 

ring of Calamanrostia sppeand an  inner,  wetter  centre of 

Carex aquatilus  and  rastrata.  Other common species are 

Eriophorum  spp.(cattongrass),  Ledum  Rroenlandicum  (Labrador 

tea), and Carex atherodes 
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C. Upland Forests (Lacustrine,  Morainal, and Deltaic  Deposits) 

There is a wide  variety of forest  stands on these  Physiographic 

Districts.  However,  there is  a pattern of occurrence.  Generally, 

Mixedwood o r  Mixed  Leaftree  stands  characterize  moderately  well  to 

imperfectly  drained  mineral soils, while  single species stands are 

more typical on dry (jack pine) and wet(b1ack  spruce)  extremes 

(Lavkulich  et  al, 1972). 

1. Mixedwood  Forest 

The Mixedwood Forests which occur mainly  on  well-drained 

s o i l s  of the  Lacustrine  Benchland  are very similar t o  the 

Floodplain  Mixedwood in floristic  compositions.  They  may 

be as tall  and  productive in the  southern  part of the survey 

area.  Generally,  however,  they are more  variable,  particularly 

in productivity,  age,  height,  and  species  compositions,  and 

in  the  range of s o i l  and  topographic poeitions they  embrace. 

Characteristic  Species: 

Trees : 

Populus tremuloides - trembling aspen 
Picea  Rlauca - white spruce 
Betula  papyrifera - white  birch 

2. Mixed Leaftree Forest 

The  Mixed  Leaf  tree Forest is  common in the area and,  like 

the  Mixedwood  Forest, is quite  variable. In many cases, it 

represents an earlier  eucceeslonal  stage of mixedwood  stands. 

In other  caees,  spruce  does not seem t o  establish,  even if 
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fire  is  kept  out.  Vegetation  composition  is  similar to 

the  Mixedwood Foreat, but  there is a greater  variability 

in  the  underwood  layer  and a moss and  lichen  layer  is 

absent. 

Characteristic  Species: 

Trees : 

Populus  tremuloides - trembling  aspen  (dominant) 
Betula  papyrifera - white  birch 
Populus balsamif era - balsam  poplar 
(Picea  glauca  may  be  present  in  understorey.) 

Tall  Shrubs: 

Alnus  crispa 

Medium  Shrubs: 

- alder 

Sherperdia  canadensis - buffalo  berry 
Viburnum  edule - low bush  cranberry 
Rosa spp. - rose 

Herbs : 

Rubus  pubescens - dewberry 
Cornus  canadensis - bunchberry 
Linnaea borealis - twin  flower 

Moss: Generally  absent 

3.  Pine Fores t  

This type is characterized  by  rapidly  growing  jack  pine 

stands  on  well-drained  to  rapidly  drained  sites,  usually 

sands or upland  tills.  This  type  establishes  directly 

after  fire on these  sites,  but it may  succeed  to  aspen  and 

white  spruce.  Often aspen (Mixed Lesftree)  forest  occurs 

closely  associated  with  this  type  on  moister  north  and east 

I 
I 
I 
I 
8 
I 
I '  

I 
I 
8 

facing  alopes. 
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Characteristic Species: 

Trees : 

Pinus  banksiana 
P. contorta (rarely) 
Populus  tremuloides 

Medium  Shrubs: 

Sheperdia  canadensis 
Alnus  crispa 
Rosa spp.  

Low  Shrubs: 

,Vaccinium  vitis-idaea 
Arcostaphylos  rubra 
A. uva-ursi 

Herbs : 

Linnaea borealis 

- jack  pine 
- trembling  aspen  (associated) 

- buffalo  berry - green  alder - wild rose 

- bog  cranberry 
- alpine bearbrry - conrmon bearberry 

- twinflower 
Mosses : 

Hylocomium splendene (on moist sites) 

Lichens: 

Peltigera  apthosa  (on  drier  sites) 
Cladonis spp. (on drier sites) 

4 .  Black  Spruce  Forest 

This type is the,domlnant  tree  cover on peaty Gleysols, 

developed  on  water-receiving lower elopes. The constancy 

of black spruce on these types makes  the  identification 

of poorly-drained  Gleysolic s o i l s  primarily  an  identification 

of the  dark-toned  black  spruce forest on air photos. 

Black  spruce is the  main  tree  species;  larch is commonly 

associated;  and  white  apruce  and  white  birch form minor 

components  in  some areas, Black spruce  stands  are  generally 
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Fig. 6 - Pine Forest  near Fort Simpson. Note the  associated 
aspen 

Flg. 7 - Black Spruce Forest in background and meadow with 
sedge and cottongrass in the foreground. The black 
spruce at t h i s  site is tal ler  than usual in the area. 

I 
I 
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short, slow-growing,  and  often open, due  to  the small 

narr'ow crowns, although tree density  may be high. Tall 

shrubs  are rarely present, the usual  understorey consisting 

of medium and short  shrubs,  especially  ericaceous  shrubs 

and a dense moss cover. 

Characteristic  Saecies: 

Trees : 

Picea mariana - black  eptuce 
(AssociatedLLarix laricina' - larch) 

High  Shrubs: Alder and/or  willow occasionally 

Medium  Shrubs: 

hedun groenlandicum 
Potentilla  fruticosa 

- Labrador  tea - shrubby  cinquefoil 
Betula  Rlandulosa - bog birch 

Short Shrubs: 

Oxycoccus  microcarpus - bog cranberry 
Empetrum nigrum - crowberry 

Herbs : 

Equisetum 

Mosses : 

Hylocomium  splendens - f eathermoss 

The dense moss layer  and  accumulatians of moderately 

decomposed  organic  matter under these  forests  combined  with 

high water table leads to  frequent  occurrence of permafrost. 

This type is very comman in the  area  occurring on all 

Gleyaolic soils. 
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5 ,  Moist Seepage Forest (Shrub) 

This vegetation type is re la t ive ly  rare in the area, occurring I 
mostly in local situations where seepage is occurring  down 

slope and  causing  wet  conditions. In this situation it is 

common t o  find dense stands of alder, white birch, and willow, 

occasional balsam poplar, and dogwood. The soil is wet 

in these t r k  areas but there i s  l i t t l e  or no peat accumulation. 8 

Fig. 8 - This  photo is taken looking south onto the prominent 
scarp  south of the Liard River. The combination of north- 
facing slope and seepage are producing a Moist  Seepage Shrub 
on the lower slope. ,The upper slope supports Mixed Leaftree 
Forest and the southern face Pine Forest. 
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P Brule/ 

The vegetation  establishing  itself on recent  burns  is 

varied,  depending on the site type.  However,  certain 

species,  such as pine, aspen, or fireweed,  are  particularly 

adapted as early  colonizers. 

D. Vegetation of Organic  Soils 

Organic soils occur  throughout  the  ourvey  area, and are  generally 

divided i n t o  two main  types,  partly  on  the  basis of vegetation. 

1. Sedge Fens 

The  vegetation of fens  is  usually  meadow  with  sedges or 

grasses  predominant.  Willow, bog birch,  sweet gale, and 

scattered  tamarack or birch  may  occur on ridges (in patterned 

fens) or near  the  margins of depressions.  Feathermosses 

and  sphagnum mosses adapted to the wet environment  are also 

common. The variations ln vegetation  on  different  types 

of fens  is  diecussed  under  Organic  Soils. 

Characteristic Species: 

Trees : 

Larix laricina 
Betula papyrifera 

Medium sh-bst ' ' 

Salix SPP. 
Betula  nlandulosa 
Myrica gale 
Potentilla fruticosa 
Vaccinium SQE. 

Herbs: 

Parnassia Dalustria 
Equisetum 

- tamarack 
- white  birch 

- wlllow 
- bog birch 
- sweet  gale 
- shrubby  cinquefoil 

- grass of parnaseus 
- horsetail 
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Characteristic  Species,(Continued) 

Grasses and Sedges:  Carex spp. 

Moss $9 : 
Eriophorum SPP. 

Drepanocladus spp.  
Sphagnum SPP. 

2. Bog Forest 

This type  represents  the  vegetation of typical bog peat 

plateaus  ln  the  area. Bog Forest is typified by open 

stands of stunted black spruce with  a  dense  shrub  layer 

of labrador tea, leather leaf, bog rosemary, and  cloudberry 

growing  in  dense  sphagnum moss (lichens are common in more 

northern  parts). The vegetation of bogs is discussed  in 

more  detail  under  the  Grainger  Association. 

Fig. 9 - Vegetation  types  on  this  area of the  Lacustrine 
Benchland  in 95G are Mixed Leaftree  on  the well drained 
ridges  and Bog Forest, with scattered black spruce and 
tamarack in the  poorly drained depressions. The bogs have 
a distinctive  purple  hue  in the autumn. The  transition  between 
the  two types is fairly sharp but  there is obviously a 
transition.zone  in  mid-slope. 



- 37 - 

CLIMATE 

The  map  area  has a continental climate,  with  long cold winters  and 

short  warm  summers. The total  precipitation  is  relatively  low,  but  most 

of it  falls  during  the summer months.  The  qnly long-term weather  station 

within  the  area is located on the  Fort  Simpson  island.  Since  1963,  data 

is also  available from a station a t  the  Fort  Simpson  airport on the main- 

land.  Data is alsô available from stations  south of the  area  in Fort 

Nelson, B.C., and Fort Vermillion,  Alberta. 

The  annual  precipitation  at Fort Simpson  is  13.1  inches  (Table l), 

with 7.9 inches coming in  the  May  to  September  period. The precipitation 

pattern is very  similar  at  the Fort Vermillion  station,  but Fort Nelson 

has  higher  annual  and  seasonal  precipitation  (17.1  and 10.0 inches 

respectively).  The  severity of the  low  seasonal  precipitation  in  the 

Fort  Simpson  area  is  partially  offset  by a low May to  September  value 

for potential  evapotranspiration (PE). The  seasonal FE value  for  Fort 

Simpson is 12.7  inches,, compared t o  16.6 inches  in Fort Vermillion, 

Alberta,  and 21.5 inches for Saskatoon,  Saskatchewan.  This  indicates a 

moisture  deficit  deficit  during  the  growing season of 4 . 6  for Fort  Simpson 

and 8.4 inches for Fort Vermillion. The mean  annual  temperature for 

Fort Simpson is 25'F compared t o  29.1  and 35.7'F for Fort  Vermlllion 

and Beaverlodge,  Alberta  (Table 1). This difference is due to the  colder 

winters experienced in the Fort Simpson  area.  The  mean  July  and minimum 

July  temperatures  are  higher far Fort Simpson  than  either Fort Vermillion 

or Beaverlodge.  The  longer  day  length  and  warmer  mid-summer  temperatures 

in the Fort Simpson area may  be  eignificant  when  considering  whether 

cereal  grains may be grown in the North. The growing  degree  days  above 
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42OF for  Fort  Simpson  are  1800, compared to 1900 and 2000 for  Fort 

Vermillion and Beaverlodge. F o r t  Simpson  tends to be cooler during 

May  and  September  than  the  two  Alberta  stations,  but  wanner  during June, 

J u l y ,  and August (Coligado et al, 1968). 

The frost-free  period  at For t  Simpson is 92 days,  compared to 81 

and 109 days  for  Fort  Vermillion and Beaverlodge,  respectively. 

Estimates for temperature  and  other  related  agroclimatic  elements 

have  been  calculated  for  the  Great  Plains  Region  with a regression  equatian 

that considered  elevation  latitude and longitude.  These  calculations 

(Table 2) indicate  that oats and barley  could be successfully grown at 

elevations of 650 feet  near  Fort  Simpson, 1000 feet near the  Blackstone 

River,  and  up to 1500 feet  above  sea  level  near  Fort Liard. 

Due to  the  long,  cold  winters,  some s o i l s  remain  frozen for long 

periods of time,  Permafrost  is  more  prevalent  in  soils  with  an  insulating 

moss or  organic  cover.  Most well drained  soils  are free of frost:  by 

mid-June,  while  poorly  drained  soils  with a thin organic cover (15-40 cm) 

~ and  most pea'rrbags will  remain  frozen all summer. When the  tree  and  peat 

cover  is  removed,  the poorly drained mineral-aoils will  not  remain 

frozen during the eummer  months,  as  evidenced  by  unfrozen  soils in 

seismic cutlines. 
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TABLE 1 

CLIMATIC DATA FOR PARTS OF NORTHWESTERN CANADA -~"""""~"""~"-~""""~~~~~~~"~~"""""""""""""""-~"" 
Fort Fort  Fort  Ver- Fort 
Simpson  Simpson  A*  million  Nelson  Beaverlodge 

Annual  Precipitation 13.1 13.5 13.9 17 .X 18.5 

May-Sept.  Precipitation 7.9 8 .3  8 . 2  10.0 10.2 

May-Sept . PE** 12.7 12.7 16.6 13 .O 16.5 

Annual PE 13.5 " 18.6 19.5 18.5 

Mean  Annual  Temperature 
Mean  July  Temperature 
Maximum July Temperature 
Minimum July Temperature 
GDD May-September f 

GDD June-Augus t 
Frost-Free  Period 
Frost  Risk,  June  15 
Frost Risk, August 15 
Elevation 

25.0 
62.1 
73.5 
50.6 
1827 

I540 
92 

15% 
10% 

-422. 

24.6 
61.0 
72.7 
49.2  

,1696 
" 

89 
" 

" 

,567 

29.1 

61.7 
74.7 
48 .6  

1973 
1560 
81 
23% 
28% 

9 15' 

30.0 

62 .O 
" 

" 

" 

" 

102 
" 

" 

1230 

35.7 
60.2 

7 2 . 2  

48.1 
1951 
1461 
109 
5% 
1% 

,2500 
Pears of Data 29 7 29 " 29 
Source of Data 1 2 1 3 1 

 ell""""_"""""""-^^^^^^"-^""""""-^"^"^-^""""- 

* 
** 
+ GDD - Growing  degree days with  temperature greater than 42'F. 

Fort  Simpson  Airport 
PE - Potential  evapotranspiration 

Sources : 

1. Risk Analyses of Weekly  Climatic Data for Agricultural and Irrigation 
Planning.  Tech.  Bull.  Prepared by Mauro C. Collgado, Wolfgang Baier, and 
Wilbur K. Sly.  Agrometeorology  Section,  Plant Research Institute,  Canada 
Agriculture. 

2. Temperature  and  Precipitation,  1941-1970,  The  North,  Y.T.,  and  N..W.T. 

3 .  Soils of The Fort  Nelson  Area of Brit i sh  Calumbia.  K.W.G.  Valentine. 
Environment Canada. 

Canada  Agriculture,  Vancouver, B.C. 
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TABLE 2 

CALCULATED CLIMATIC VALUES 

FOR SELECTED SITES IN THE LIARD AREA I 
Location 

Petitot River near 
B . C .  Border 

South of Fort Liard 
near B.C. Border 

Near Flett Rapids 

Near the Grainger 
River 

Northwest of 
Fort Simpson 

Latitude 

60' 

60' 

60'40' 

60'20' 

62' 

Frost 
GDD May- Free 

Longitude I EEevation Sept.  Period 

122'44 ' 1327 1715 70 

123'26' 1676 1501 56 

123'26' 1000 1818 78 

122O50' 1000 1648 68 

121'34' 500 1783 75 
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SOIL FORMATION 

Soil is a natural,  dynamic,  three-dimensional  body  on  the  earth's 

surface,  containing  living  matter  and  supporting or capable of supporting 

plants. 

A wide  variety af soils are  present i n  the  map  area.  These  differences 

result from the  particular  combination  and  interaction of the  soil-forming 

factors,  namely  climate,  parent  material,  relief,  drainage,  and  biological 

activity,  all  acting  through  time. 

Climate is more  important  at a regional  level. For the sake of soil 

formation,  the whole area is considered t o  have  similar  climate.  Local 

differences  in  climate  occur  where a south-facing  slope  may  be  slightly 

arid,  while a similar  north-facing slope may  be  cool,  wet,  and  poorly 

drained. To a large  extent,  climate a lso  controls  the  rate  and type of 

biological  activity in an  area.  Vegetation is an  important  soil-forming 

factor,  but  is also a function of soil. Vegetation ie rooted  in  the  soil, 

withdraws  nutrients  from  it,  and  in turn influences  the  micro-environment 

at  the soil surface  and  releases gaees and enzymes  into  the  soil  during 

growth. The remaine o f  dead  organisms  are  decomposed  by  micro-organisms 

in the s o i l  and mineral elements are releaasd  to  the  nutrient  cycle. 

The  parent  material  is  the baae on which the other factors act. 

All  parent  materials in this  area  are  moderately  calcareous but differ 

widely in their  texture.  The  coarser  textured soils tend  to  have Bruni- 

solic profiles,  while  those  with higher clay  contents  often  have  Luvisolic 

profiles,  However,  all  the  other  factors  interact  to  determine  the  type of 

soil  profile  finally  developed. 

The factors of relief and drainage are strontly  related, as low, flat 
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areas  tend  to  have  poor  drainage,  while  higher  or  sloping  areas  tend to be 

well drained.  However,  even  sloping  areas  can be poorly  drained if the 

parent  material is relatively  impermeable  to  the  downward  movement of water. 

The  influence of time in this  area  is  well  documented  by  the  occurrence 

o r  young soils (Regosols) on the  low  floodplains,  medium  age soils (thin 

Brunisols) on higher  floodplains,  and  well  developed  Luvisols on the 

highest  floodplains. Again, it is difficult t o  generalize  because  moderately 

developed  Brunisols  occur next to well  developed  Luvisols on similar parent 

material of similar  age. 

SOIL CLASSIFICATION 

Soils of the  Luvisolic Order 

These  are  well  and  imperfectly  drained  soils  formed  under  deciduous, 

coniferous,  and mixed f o r e s t  regions  in  moderate  and  cool  climatic  regions. 

All soils in this  order  have  light-colored A horizons (Ae) and a B horizon  in 

which  clay  has  accumulated (Et). The dominant  subgroup  occurring in the 

area is the  Orthic Gray Luvisol  with  the horizon sequence L-H, Ae, Et, and 

Ck. In addition, some soils belong to the  subgroup  Brunisolic Gray Luviaol, 

which  have  a  brownish-colored  Em  horizon  between  the Ae and Br horizons. 

These  subgroups  occur  mainly on the morainal uplands  and on some of the 

fine-textured  alluvial  and  lacustrine soils. 

Soi l s  of the Brunisolic Order 

These are  well and imperfectly  drained  soils  formed  under  forest 

vegetation,  lacking  a  Bt horizon, and  having  instead a brownish-colored 

Em horizon. The Brunisols in this  area  belong to the Eutric  Brunisol 

great  group.  They  are  characterized by having a layer  in  the top meter 

with a pH greater  than 5.5. Soils with Ae horizons  belong to the  Degraded 

Eutric Brunisol  subgroup,  while soils with  little  or no Ae belong 
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t o  the  Orthic  Eutric  Brunisol  subgroup. The Bruniso l ic   so i l s   occur  

throughout the area on.most types of parent material. 

S o i l s  of the,Regosolic  Order 

These are well and imperfectly  drained soils having horizon develop- 

ment too weak t o  meet the  requirements  of  soils i n  any other   o rder .  They 

occur p r imar i ly  on recent a l l u v i a l   f l o o d p l a i n s .  Two subgroups  occur 

throughout  the area. The Cumulic Regorol Subgrouphas  a l ternat ing  mineral  

and organic  layers  caused by periodic flooding. The Or th ic  Regosol 

subgroup may have an organic- , r ich  surface  horizon,  but the organic  

matter content   decreases   regular ly   with depth. 

I Soils of the  Glevsolic  Order 

These are mineral soils t h a t  are sa tura ted   wi th  water continuously 

or   during some period of t h e , y e a r .  These soi ls   support   hydrophyt ic  

vege ta t ion  and may have  an  organic  surface layer of mixed peat up to 

40 cm t h i ck  o r  f i b r i c  peat up t o  60 cm thick.  They may have d i s t i n c t  

or prominent  mottles o f  high chroma. They have matrix colors of low 

chroma i n  the top  50 cm. Most of t h e   G l e y s o l i c   s o i l s  i n  t h i s  area 

belong  to   the  Orthic  and Rego Gleysol  subgroups. The Or th ic  and Rego 

Gleysols ate separated on the presence or absence of a B horizon. 

Most of the  Gleysols  i n  t h i s  area were mapped as peaty  phases,  having 

between 15 and 40 cm of mixed peat o r  less than 60 cm of f i b r i c  moss 

peat on the   sur face .  

S o i l s  of the  Organic  Order 

Organic s o i l s  a r e  formed under wet condi t ions and have a su r face  

l aye r  of 40 cm or  more of mixed peat material, o r  60 cm o r  more of 

f i b r i c  sphagnum moss material. The organic   l ayer  must contain more than 

30% organic  matter. The Organic soils are sepa ra t ed   i n to   g rea t  groups 
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on t h e   b a s i s  of the   degree  of decomposition of t he   o rgan ic  material. 

F i b r i c  material is r e l a t i v e l y  raw and  undecomposed, mesic material is 

p a r t l y  decomposed,  and  humic material is so well decomposed that very  

l i t t l e  of t h e   o r g a n i c   f i b r e s  are d i sce rnab le .  The  dominance  of t h e s e  

three   types   de te rmines   the   g rea t  group. Subdominant layers   de te rmine  

the  subgroup, 

I f  t h e r e  is under ly ing   ma te r i a l   c lo se r   t han  90 cm (120 cm i f  

f i b r i c )   t o   t h e   s u r f a c e ,   t h i s  material determines the great group. 

The underlying material may be terric (minera l ) ,   hydr ic  (water), any 

of which may be permanent ly   f rozen  (cryic) ,  

The o r g a n i c   s o i l s   i n   t h e   s u r v e y  area were n o t   c l a s s i f i e d   i n   d e t a i l ,  

Most of t h e  bogs have  sphagnum-derived  peat  and are permanently 

frozen. They are mapped as C r y i c   F i b r i s o l s .  Fens, including  fen- type 

areas i n  bog c o l l a p s e  scars, are usual ly   moderately decomposed sedge 

pea t ,  and are mapped as Typic  Meaisols,  Cryic  Mesisosl,  and  Hydric 

F i b r i s o l s .  

METHODS OF SURVEY 

S o i l  survey is t he   sys t ema t i c   de l inea t ion  of land  areas i n  which 

t h e   s o i l s ,   t h e   a s s o c i a t e d  s o i l  p r o p e r t i e s ,  and  topography are a l l  

w i th in  defined limits. Within  each  working area t h e r e  are concepts 

and limits of ce r t a in   f ea tu re s ,   wh ich  must be def ined   t o   ensu re  

uniformity of mapping. The methodology is also connected  with  the 

scale of mapping and the  purpose of the  survey.   This   survey was designed 

t o   a i d  i n  the  development of an a g r i c u l t u r a l  lands po l i cy  f o r  the  North 
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and as auch,  is  oriented  to  agricultural  capability.  Within  limits, 

though,  the  information from this  survey  can be used for other types 

of interpretations. 

Field  Procedures  and Access 

.IR June, 1975, s o i l  inspections  were  made  along  all  improved  roads 

in  the area. During July and  August,  extensive  use  was  made of a 

helicopter  to  land.  field  parties  and  again  to pick them up after  each 

party had  completed a 5-10  mile  transect  along  seismic  cutlines. 

.Transects were chosen to cross boundaries on pretyped  aerial  photographs 

and were  intended  to  cover  representative soil types,  both well and poorly 

drained. In addition,  the  helicopter  was used for numerous  spot  checks 

and for sampling soils in  remote  areas. The map in Fig .10  shows  the 

location of all  transects, spot checks,  and  sampling  sites.  The  soils 

were  systematically  studied  in  pits or by  augering  with a hand auger. 

The arrangement,  thickness,  and  texture of soil  horizons,  characteristics 

of the  landscapes,  and  vegetation were recorded an computer  sheets 

for futute  data handling. 

Field work was carried  out  with the aid of 1959 and.1973 aerial 

photographs at a scale of about 1 inch equals 1 mile.  Boundaries  between 

distinct areas, such as alluvial  floodplains,  lacustrine  Boils,  morainal 

uplands, as well as poorly  drained  areas,  were  pretyped on the photos 

before going into  the  field. After field obsewations along selected 

transects,  results 

' air  photo  patterns 

were  extrapolated on the  baais of aimilarity of 

over the  whole .area. 
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Problems Associated with Mapping 

The  area to be mapped extended over a large,  relatively  inaccessible, 

wilderness region. The north to south distance extended over 2'N latitude. 

There were indications of change in regional climate that could not 

be quantified and were not  recognized in different map units used. The 

regional climatic differences associated with changes in elevation were 

less of a problem, as physiogr'aphic districts representing floodplains, 

lacustrine, and morainal soils occurted at distinct  elevations. 

Conventions used  in Mappinq 

Veneer - Shallow lacustrine, fluvial or alluvial material iess than 1 
meter thick over till or sand". 

OrRanic soil - This is soil material of organic origin greater than 60 
cm thick if fibric peat or greater than 40 cm if moderately decomposed. 

Peaty phase - This is used for Gleysols that have a surface organic 

layer thicker than 15 cm but less than t'bat required for an Organic 

soil. 

Classification and Mapping Procedures 

In a reconnaissance survey of this type, it  is desirable to  sub- 

divide the landscape into units that are easily recognized on aerial 

photos and in  the  field and have practical significance for various inter- 

pretations. The three  levels of subdivision of  the landscape adopted here 

are : 

1. PhysioRraphic Districts 

The first level of division ie based on major differences in  relief 

and geomorphic origin. Each  district has a common pattern of landform 

and associated  climate, soils, and  vegetation.  They are distinguishable 

at a scale of 1:250.000 to 1:500,000, There are four major Physiographic 

Districts defined in the survey area: 
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A .  Alluvial  Floodplain 

B. Lacustrine  Benchland 

C .  Deltaic  Sand  Plain 

D. Morainal  Uplands 

These  are  described  in  detail  elsewhere  in  the  report. 

The  boundaries  between the different  Physiographic  Districts are 

not  always  distinct. 

II. Soil  kssociations 

The  Physiographic  Districts are subdivided an the basis of soil profile 

characteristics,  texture of the  top  meter of soil, and  gross  drainage 

(well  and  imperfectly  versus  poorly  drained).  The  associations  are  given 

geographic  place names for identification. In almost all cases, each 

association  has  one soil order as dominant,  but may have  significant 

members of  other orders. The  parent  material of each  association  is 

defined as occurring  within certaintexturd lhits, The soil  association, 

then, is a  catenary  sequence,  reflecting  differences  in  topography  and  drainage 

on a relatively  homogeneous  parent  material. 

In  the  reconnaissance soil survey of the  Liard  Valley by Day  (1966) 

the  mapping unit  used was the soil series.  Phenever  possible,  the  names of 

series  established  by  Day  were  used to name the  association  in  which  that 

series was dominant. In  addition,  new  associations  and  series  were  established 

for soils  encountered  beyond  the  scope of the  earlier  survey. 

III. Soil  Map  Units 

The soil association is subdivided  into  mapping  units on the  basis of the 

relative  proportion and types of profiles  occurring  in  each  delineated  area 

on  the  map.  The  map  unit  essentially  represents  different  topography  and 
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drainage  conditions  within  an  msociation.  Vegetation is not  an integral part 

of the mapping unit  but  changes ln drainage are re f l ec t ed   i n   vege ta t ion  

changes. 

Explanatory  Notes of t he  Soil Map and Legend 

Dominant soils and s i p n i f i c a n t   s o i l s  - This refers t o   t h e   r e l a t i v e  

proportion of s o i l  series o r  subgroup profiles as they occur i n  a map 

uni t .  Dominant soils occupy over 40 per   cent  of t he   un f t ,   wh i l e   s ign i f i can t  

soils occupy more than  15,  but less than 40 per cent.  Other soils occupying 

less than  15 per ceilt may occur,  but' are not mentioned in the map unit descr ip t ion .  

Soil Series - A s o i l  series is a s o i l  body such that any profi le  i n  t h a t  

body has a similar arrangement of horizons wi th   cha rac t e r i s t i c s   w i th in  a 

defined  range. Groups of s o i l  series occurr ing   in  a r e p e t i t i v e   p a t t e r n  

on the  landscape make' up a so i l   a s soc ia t ion .  

Complexes*- Complexee of two d i f fe ren t   a rsoc ia t ions   can   occur   ( for  example, 

complexes of till with   l acus t r ine) .  In these  cases t h e  f irst  assoc ia t ion  

is dominant and t h e  second  association is s i g n i f i c a n t .  

* 

I 

* Organic soils present a special caee; organic soils can be q ign i f i can t  
i n  an assoc ia t ion  dominated by mineral soils but areas of dominant organic 
soi ls   (Grainger  or Trail River  Associations) and s igni f icant   minera l  soils 
must be complexed. Where organic and mineral sails are complexed i f  the 
organ ic   so i l   a s soc ia t ion  appears f i r s t ,  i t  means organic s o i l s  are dominant; 
if the mine ra l   so i l   a s soc ia t ion   appea r s   f i r s t ,  i t  means o rgan ic   so i l s  
are co-dominant with mineral soils. 
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ALLUVIAL FLOODPLAINS PHYSIOGRAPHIC DISTRICT 

The  extensive  Alluvial  Floodplains of the Liard  and  Mackenzie 

Rivers are a series of level or gently  undulating  terraces  which are 

characterized  by  district  formation  features.  The  floodplain 

forms as a meander  migrates  outward  and  downstream,  forming a terrace 

made  up of a recurring  series of point bar  deposits,  levees,  and 

shallow  channel  scars  in a scalloped, or channelled  pattern.  These 

features  may  be in the process of formation, as on the  low-lying 

active  floodplains of the  Liar'd  River  which are presently  being 

built up. Here  point bars form as-a result of lateral  accretion 

of alluvium  on  the  inside of a meander bend. The  material is usually 

gravelly  to  fine  sandy. As the  meander  migrates  outward,  each  success- 

ively  formed  point  bar forms an  arcuate shaped channel  scar. A side 

view -is depicted below: 

f point bar 

channel  scar 

Liard  River 

meander  migration 4 

If migration  proceeds  regularly, a smoothly channelled  terrace 

forms.  However,  if  meanders  grow  irregularly,  the  channel  scars 

may vary  in  width,  depth,  and  relative p r o p o r t w  of the  landscape 

glate  1 In addition,  meanders may become  cut-off,  forming  abandoned 

channels or oxbows. These  gradually fill in  with  finer depos i t s  but 

remin poorly  drained  and  eventually f a m  peat bogs o r  fens, accentuating 

their  distinct  pattern. Backswamps are longer,  irregularly-shaped 
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depressional  areas,  usually  formed in inundated areas behind levees. 

They  are  also  usually  poorly  drained  and  peaty.  These  individual 

features  cannot  usually  be drawn out  at  the  scale of mapping  used, 

and are therefore  mapped as terraces'or  parts of terraces  with  patterns 

of recurring  features. 

Older  floodplains  which  become  abandoned  above  the  level of 

active  flooding,  due  to  progressive  downcutting of the  river,  maintain 

these typical  floodplain  features in distinctive  patterns of soil, 

topography,  and  vegetation. 

For the  main  part of the Liard floodplain,  the  terraces  formed 

do not  occur  in a regular  age sequence on  each  side of the river, 

due  to  constant  meandering of the  river  cutting back old  terraces 

and  forming.  new  ones.  Hawever,  on  the  basis of height,  age,  soils, 

and  vegetation,  the  alluvial deposits have  been  divided into Recent 

Floodplains  and  Abandoned  Floodplains,  corresponding  to,Jeffrey's 

(1964)  description of "Recent" and "Ancient  Floodplains. 'I 

All  the  floodplains  occur  within 100 feet of the present 

river level, but  the  Abandoned  Floodplains  include  those  terraces 

which  are  older,  higher  above rfver level (generally  greater  than 

40 feet), and are  characterized by mature soils developed  on a fine 

silty cap  over sands. The Recent Floodplain is more recent in origin, 

including  those terraces preeently  forming, lower (15-40 feet  above 

river  level),  and is characterized by sandy or coarse  silty  soils 

with buried organic  layers.  These lower terraces  are  generally  found 

closest  to the present river  channel. Where the  Abandoned Floadplain 

occurs  adjacent  to  the Recent Floodplain,  they  are  always  separated 

by a steep  escarpment (20-50 feet) (Fig.  11 ). 
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Fig, 11 - Photograph at river level  showing  an  escarpment  between 
a Recent  Floodplain on the  right and an abandoned  terrace on the 
left.  Note the different  forest  on the two types,  with  aspen 
and  spruce  on  the  higher  terrace  and  predominantly  spruce on 
the  lower. 

Thus, although the Alluvial Floodplains are  treated as one 

Physiographic  District, i t  is convenient to talk  about  the soils 

using this  separation.  Unfortunately,  this  separation is not always 

as clear as in Fig .  1l.In  several places, particularly where a terrace 

has been in  formation  fox  considerable time there I s  a gradual 

drop i n  elevation  or  series of small escarpments  from  the  oldest t o  

the  youngest  deposits.  Jeffrey  (1964)  identified a minor "Indeterminate 

Floodplain" which,  although ftris .-not.,.cleor fia l-&*d&çrfpg&+n, 

may correspond t o  this  situation. In this  survey  the  Poplar  Association 
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includes  the  f loodplains   that  are in   th i s   in te rmedia te   ca tegory ,  

between  Recent and Abandoned Floodplains. The Poplar.  Association 

is also d i s t i n c t   i n   t h a t  i t  is developed on c o a r s e   s i l t y   a l l u v i a l  

material. I r  should be  appreciated  that ,   al though  each  association 

is explained as an  independent unit ,   understanding is aided by general 

discussion of the c h a r a c t e r i s t i c s  of the   f loodplain.  

, .  , 

Abandoned Floodplains 

Fine S i l t y  - Older,finer-textured  alluvial   sediments  occur abandoned 

at: higher   e levat ions on thes'floodplain. Abandoned Floodplains are 

of ten  marked by s t eep  cut banks (Fig. 11). The t y p i c a l  meander plain 

landscape I s  s t i l l  evident and often  accentuated by d i f f e r i n g  s o i l  

and vegetation development. However, the  channeled  landform is 

uaually more subdued  than on Recent  Floodplains. 

The s o i l s  developed on old point bars and levees are predominately 

Eutric  Brunisols  and/or  Luvisols.  Gleyed.  soila occupy imperfectly 

drained channel scars. Gleysols and  Organic eoi ls   develop i n  poorly 

drained and very poorly  .drained backs-+ and chgrmele.. . - 
The s o i l   t e x t u r e  is s i l t y   c l a y  loam o r  less commonly s l l t y  

clay,  overlying  sand  usually  within  one meter of the   surface.  The 

s o i l  is generally more a c i d i c   i n   r e a c t i o n  than Recent Floodplain 

Soi l8  

The thickness of the  underlying  sand is undetermined  but  cut 

banks  along  the  Liard River expose up t o  20 meters of sandy  alluvium. 

Underlying  bedrock is exposed at  Flett Rapids and  near  the mouth of 

the  Grainger  River. A Granular Survey af t h e  area found gravels 
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Fig. 12 - This photograph is a close-up of t h e  Abandoned 
Floodplain shown i n  Fig.  11 . Here t h e   s i l t y  clay loam 
cap is somewhat over  one meter thick  and  the  boundary  with 
the   under ly ing   sand  is abrupt .  

under   the  f loodplain  near   Flet t   Creek  (Minning e t  al,. 1972) Gravel 

depos i ts  were obaervsd under  the  f loodplaina  of  the  Nahanni River as well. 

The predominant   forest   types  are Floodplain Mixedwood (white  

spruce and trembling aspen)  and Mixed Leaf t ree   (aspen  and whi te   b i r ch ) ,  

i n  c o n t r a s t  t o  the Balsam Poplar and White Spruce  Forests  of t h e  I 
Recent Floodplain.  The f o r e s t   s t a n d s  are t a l l ,  moderately  dense,  and 

even aged. Black  Spruce  Forest ,  Bog, and Meadow-Shrub vegetation 

types occur i n  the poorly  drained  channels  and backswamps. 

I 

1 
E 
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Fig. 13 - This photo was taken looking west on the large 
floodplain immediately north of Flett Rapids. The area 
i n  the foreground and to  the left is particularly badly 
cut up by old channel scars and is mapped as the Flett 
Association. Such areas are downgraded for  agricultural 
capability because of undesirable s o i l  or landform patterns. 

The  Abandoned Floodplains' occur mainly  along that  stretch of 

the Liard River from Flett Creek to Dehdjida Island. 

The Soil  Associations mapped  on the Abandoned Floodplain are Netla, 

Swan Point, and Flett Associations (plus  Organics). All of the above 

are f ine  s i l ty   deposita.  Poplar Association, which is a coarse, s i l t y  

deposit, represents a separate case. 
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Fig. 13 - This  photo was taken looking west on the  large 
floodplain  immediately  north of F l e t t  Rapids. The area 
i n  the foreground  and t o   t h e   l e f t  is par t icu lar ly   badly  
cut up by old  channel scars and is mapped as t h e   F l e t t  
Association. Such areas are downgraded for a g r i c u l t u r a l  
capabili ty  because of undesirable soil o r  landform pa t t e rns .  

The Abandoned Floodplains' occur mainly  a long  that   s t re tch of 

the   Liard River from F l e t t  Creek t o  Dehdfida  Island. 

The Soil Associations mapped on t h e  Abandoned Floodplain are Netla, 

Swan Point,  and F l e t t  Associations  (plus  Organics). All of the above 

are f ine   e i l ty   depos i t s .   Poplar   Aseocia t ion ,  which is a coarse, s i l t y  

depoei t ,   represents  a separate   case.  
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Recent  Floodplain 

The  Recent  Floodplain  includes those formed  in  comparatively 

recent  times or in the process of formation at present. Most of 

the  Recent  Floodplain  is  still  subject to periodic flooding. In  its 

lowest-lying  Riparian  portions,  flooding  is  annual,  occurring  during 

peak  flows  in  spring,  while  higher  areas  would  be  flooded  only spora- 

dically.  Fort Liard has experienced flooding above  its 25 foot 

banks at least  twice in the  last  century. 

Flooding is the major environmental  factor  influencing soil 

and  vegetation  and  soils are subject to continual  build-up  through 

flooding and deposition. 

For an example of the patterns of landform, soils and  vegetation 

on  the  floodplains,  see  Plate  1,Appendi.x I. 

1 
I 
1 
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Liard  Association 

The  Liard  Association  occur^ on  Recent  Floodplains and 

Islands  along  the  Liard  and  Mackenzie  River  throughout the length 

of the  survey  area. This association  consists  mainly of Cumulic 

Regosols  developed on moderately  well t o  well drained alluvium. 

The  texture of the  alluvial  deposits is variable,  ranging  from  sandy 

to silty,  with  sandy  loam most frequdnt.  Often  there is a gradation 

from coarse textured,  even  gravelly  deposits i n  the  subsoil t o  finer 

textured  sands  and  silts on the  surface. This is  a function  of  its ' 

deposition, coarser textured material being  deposited f irst  on 

sand  bars. I 

Liard soils are  characterized  by a thin L-B horizon  over  stratified 

mineral  alluvial  and  organic deposits .  The buried  organic  layers 

represent  accumulations of surface organic  litter  that  have  been 

buried by periodic  flooding  and  deposition of, new alluvium on the 

surface.  Such  soils form when  the  interval  between periods of flooding 

is sufficient  to  allow  significant  build-up of organic matter. Therefore, 

the youngest, lowest-lying  portions of the  Liard  Associatson  may  lack 

significant  build-up of an organic layer on the surface or in the profi le .  

These s o i l s  are  also  coarser  textured. 

The  Liard  Association is characteriized by the  distinct 

channelled pattern common  on all the  floodplains.  The  channels  are 

usually deeper, especially on the  lowest-lying  portions.  Levelling 

occurs with flooding and subsequent  deposition over time, 
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The  channels  may  be  imperfectly  or poorly -drained,  but  insufficient 

time  has  elapsed  for  significant  profile  development o r  accumulations 

of peat  normally  associated  with  such  sites,  although  thicker  peat 

accumulations  were  noted  in  some  backswamps.  Gleyed  Cumulic  Regosols 

and Rego Gleysols  are  the  only  significant  members  mapped  in  the 

Liard  Association. 

The vegetation df the  Liard  Association  is  unique  and  reflects 

the  dominant  environmental  influences of flooding,  alluvial  deposition, 

and  ice-scouring.  Riparian  Shrub,  Balsam  Poplar  Forest,  and  White 

Spruce Forest are  the  successional stages of uninterrupted  development 

on  new  alluvium.  The  resulting  vegetation  pattern  is  best  exemplified 

at the  edges of Recent  Floodplains  (Plate 1). The  dominant  vegetational 

type is White  Spruce  Forest,  either  white  spruce-balsam  poplar,  the 

climax of the  above  succeasional sequence, or white  spruce-white  birch 

forest,  which is more  likely  of  fire  origin.  In  both  types  the  ehrub 

and herb  layers  are  generally  dense  and  unlike  the  Balsam  Poplar 

Forests, have a dense moss layer.  The  main  species  are  shrub-alder, 

rose, dogwood,  and low bush  cranberry;  herb-horsetail,  mitrewort, 

dewberry,  and  bunchberry;  moss-feathermoss  and  plume moss. 

The forests,  because of the  moister  environment  and  natural 

barriers such  as  channels  and  escarpment&  are less susceptible t o  

fire and dominantly  mature  and  over-mature  stands of white  spruce 

and  balsam poplar occur. Bru& and mixed leaftree  stands  representing 

successional  stages  in  regeneration after fire do  occur in a few 

small areas. 

. . 
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The success  of white   spruce and  balsam poplar on the  f lood- 

suscept ib le   L iard  soils is due t o  t h e i r   a b i l i t y   t o   p u t   o u t  new roots  

when the  base is buried by alluvium. Aspen does not have t h i s  

a b i l i t y  and is r a r e l y  found on t h e  LLiard s o i l s .  

Thus, the Liard Associatibn has special charac te r i s t ics   because  

i t  is sti l l  actively  forming. The Riparian  port ion of t h i s  Association 

has a gradual ly  changing environment ,, b o t h   i n  time and space,  away 

from t h e   r i v e r .  The Riparian  vegetat ion is p a r t i c u l a r l y   r i c h  i n  ~ 

wildlife h a b i t a t   q u a l i t y  due to   the   mosa ic   e f fec t  of the  banded 

growth. Many of the   p lan t   spec ies ,   par t icu lar ly   wi l low,  are valuable  

forage   spec ies  for moose. 

1 

Map Units 

L 1  - Dominantly  Cumulic  Regosols. 

This unit   occurs  mainly on i s l ands  and recent f loodpla ins  s t i l l  

wi th in   the  zone of frequent  f looding. . Although  they may flood 

r egu la r ly ,   t he  water is a b l e   t o   d r a i n  off e a s i l y   a f t e r   t h e  

flood  recedes.  The topography I s  gent ly   channel led  with 

poin t  bar s t r u c t u r e   g e n e r a l l y  well, def ined,  

L2 - Dominantly  Cumullc Regosols and s i g n i f i c a n t  Gleyed  Cumulic 

Regosols. 

This uni t   occurs  on young i s l ands  and terraces wi th   an   i r regular  

p a t t e r n  of imperfectly  drained  channel scars. These channels 

may be impeded from ex te rna l  drainage by levees  (plugged  channels). 

L3 - Dominantly  Cumulic Regoaola and s i g n i f i c a n t  Rego Gleysols.  

This u n i t  is similar t o  L2 but  the channel 8cars are poorly- 

drained. 

Approximately  123,000 acres of the   Liard,   Associat ion were mapped. 
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Fig. 14 - This photo of Swan Point, below the junction of the 
Nahanni and Liard Rivers was taken during high water in  July,  
1975. Many of the channels and lowest-lying  portions of the 
Liard Association were flooded a t   t h i s  time. The forested 
area i n  the background is more typical  of the vegetation of 
the Liard  Association than the w e t ,  Sa l ix  shrub community i n  
the f O reground. 
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Blackstone  River  Association 

The  Blackstone  River  Association  occurs in conjunction  with 

Poplar  soils  in  the  area  between  the  Netla  and  Poplar  Rivers.  This 

association consists mainly a€ peaty  Rego Gleysols developed on 

poorly  drained  variable  textured  alluvium. 

The Blackstone  River  soils  are  characterized  by an organic 

horizon  over  gleyed,grayish brown,fine sandy to silty  alluvium. 

There  may be buried  organic  layers.  This  association  occurs  in I 

abandoned  channels of areas  mapped  as  Poplar  Association  and  also 

in  the  large  abandonded  channel  in  which  the  Netla  River  flows. 

(Fig.15). The  vegetation is either  Black  Spruce Forest or Channel 

Shrub  (willow,  alder, bog birch,  Equisetum  and  sedge). 

l 
I 

l 

As with  the  Poplar  Association  this  association is quite  var- 

iable. The Blackstone River soil mapped in  the  large  abandoned 

channels  on  the  meander  floodplain is fairly  recent  alluvium 

supporting  Channel  Shrub  Vegetation,  This  area  is  very  wet,  occasion- 

ally  receiving flood waters  from  the  Liard. In contrast  the  areas 

of Blackstone  River soils mapped east  of  the  Blackstone River,have a 

thicker  peat layer on  the  surface  and  support  Black  Spruce  Forest. 

Map Units 

There is only one map unit in this  association. 

Br1 - Dominantly  Rego  Gleysola,  peaty phase. 
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Fig .  15 - Abandoned Channel of the Liard  River i n  which the Netla 

River now flowe for  part of I t s  course. The area is very wet and 

the dominant vegetation types are sedge Meadow and Channel Shrub. 

The Lacustrine Benchland t o  the right  is separated from the flood- 

plain by a steep escarpment. 
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Poplar  Association 

The  Poplar  Association occurs on Abandoned  Floodplains of the 

Liard and  Mackenzie  rivers but represents  those  terraces  intermediate 

between  the  more  recent  Liard  Association  and  older  Netla  Association. 

This  Aseociatlon  cansiste  mainly of Orthic  Eutric  Brunisols  develop- 

ed on  well  drained,coarse  ailty  alluvium  over  sandy  alluvium.  The 

coarse silty  alluvial  cap is leas than 1 meter  thick and ranges in 

texture from very  fine  sandy loam t o  silt loam.  The  material  is 

moderately  calcareous. 

The dominant profile  in Poplar soils  is  the  Orthic  Eutric  Brun- 

ieol although  sufficient Ae development t o  make a Pegraded  Eutric 

Brunisol  does  occur  in  places. The average depth of the  solum f o r  

16 observations is 33 cm but  this is quite variable.  Often  the 

Brunisolic  development  is quite weak and the  profile  is shallow. In 

these  areas  Orthic Regosols are often a significant  member of the map 

unit. 

The  Poplar  Association is the mogt  variable of the  floodplain 

soils  in  terms of its  occurrence  and  characteristics.  Basically 

however* it occurs in two differeat  types  of  situations.  On  the 

floodplains and  islands  south of the  Blackstone  River ft.occura most 

often in assocfation with, the',Liard Associktiorf and in several instances 

ie complexed  with  it. Her@ it occurs on terraces that  suggest an 

intermediate  development  between  Liard  and  Netla  in terms of age.. " - *  

These  terraces are fairly low in relation t o  the  other  abandoned 

terraces but they  are  higher  than  the  Liard  deposits  adjacent t o  

them  and  above  the  level of f 1q.oding. 
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In this  situation  the  coarse  silty  deposit is usually  thin 

and  profile  development is  weak. Occasionally  soils  were  found 

with a shallow Bm beginning  to form on parent  material  with dis -  

tinct  cumulic  banding.  These  factors  would  suggest a relatively 

young  soil. It is  not known how  Long a cumulic  profile  would re- 

main once it is  abandoned  above  the  level of inundation, and how 

long  it  takes  before  other  soil forming factors  begin  to  trans- 

form the profile and dehiop a solum.  Often a reddish  layer  is 

found in the top 5 - 10 cm of these  profiles,  which may be a mixture 

of ash  and  the  newly  forming B horizon.  Jeffrey  (1964)  made  similar 

observations of "slightly acid loam"  soils  with a reddish  enriched 

layer  often  on a parent material with  buried  orGatlic  layers.  These 

' Poplar  soils  are  closely  assdciated  with  Liard s o i l s  and  may  repre- 

sent  older  deposits  similar t o  Liard that  have  received  coarse  silty 

depos'ition  while in a position  of  infrequent  flooding.  The  terraces 

are gently  channelled  with  arcuate  channel  scars. 

The  other area In  which  the  Poplar  Association is mapped  is 

the narrow  stretch of alluvial  deposits  along  the "Long Reach" of 

the  Liard.  This  stretches from where  the Liard River  ceases t o  

Wander, near  Dehdjidg  Island t o  the  Birch River where  the floodplain 

ends. There  is also some of this  type  along  the  Mackenzie River. 

These soils are coarse silty alluvial over sandy alluvral similar  to 

the  other  area of Poplar  Soils,  but  they  appear  ta be Qlder,  in 

terms of their  height  above  the  river. It is speculated (Cook, 1974) 

that  this  section of the Alluvial  Floodplain  represents  deposits 

of the  Liard  River  when  it  wa8 a braided  channel  in  this  section 

before  and  during  the  time it cut down t o  its  present  channel.  The 
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patterns of elliptical  shaped  "islands" of well  dralned soils and 

poorly  drained  channels  between  them eupporta this  contention.  Abandoned 

Typically  there is a gradual  drop  with several small  escarpments 

from the  highest  level of these terraces, 1 - 2 miles  back  from 

the  river t o  the  present river chaqnel. 

Orthic Regosols, Gleyed Eiltric Bruntsols,  Gleysols and 

Organics are significant  members  in the Poplar  Association. 

Most: of the  areas mapped ae the Poplar  Association have been 

recently  burnt  and  support leafrree stan*& of white b i r c h  andtrembl- 

ing aspen  with a dense  shrub and herb layer. Older stands are mixed- 

woods. The  Poplar  Association  mapped  along the Long  Reach of the 

stands, but growth is slower  than on the  main  floodplain  near 

Nahanni  Butte. 

Map Units 

Pol - Dominantly  Orthic  Eutric  Bruniaols. 
This unit  occura  in  only a few scattered  areas  on  narrow 

terraces  adjacent  to  the river (along  the  Long  Reach)  which 

are  dominantly  well  drained.  Channel scars are indistinct. 

Po2 - Dominantly  Orthic  Eutric  Brunisola  and  significant  Orthic 
Regosols. 

This  unit  occurs in several  Bcattered areas on  terraces 

with  weakly  developed  Bruniaols. 

Po3 - Dominantly  Orthic Eutric Brunisole  and  significant  Orthic 

Regosols  and Rego Gleyaols,  peaty  phase. 



- 66 - 

This unit ts similar to P02, but has significant poorly 

drained areas in abandoned channels : 

Po4 - Dominantly Orthic Eutric Brunisols and significant Rego 

Gleysols, peaty phase. 

This unit OCCUT'S only on the floodplain between Nahanni Butte 

and,,the Nelta River  and is closely associated with soils of 

the Liard Association in th i s  area. 

Po5 - Dominantly Orthic Eutric Brunisols and significant Rego Gleysols, 

peaty  phase  and Organics. 

This unit occurs on th0 older aarxDu terraces along the Liard 

and Mackenzie xivera. 

Approximately 66,940 acres of the Poplar Association were mapped. 

I 
s 
I 
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Netla Association 

The  Netla  Association occurs on  abandoned  floodplains of the 

Liard  River  between Big Island and the Matou River.  This  association 

consists mainly of Eutric  Brunisols  developed  on  Weil  and  moderately 

well  drained,  fine  silty  alluvial  over  sandy  alluvial  material.  The 

silty  alluvial  cap is usually  less  than 1 meter  thick  with an aver- 

age  thickness of 62 cm.  The  texture of the  solum is silty  clay loam 

in  the B and BC or  upper C horizons  and  grades  through  silt  loam and 

very  fine  sandy  loam  to  loamy  sand  in  the II C. 

Both  Orthic  and  Degraded  Eutric  Brunisols  are  mapped as domin- 

ant in  the  Netla  Association  with  the  former more prevalent.  Degrad- 

ed  Eutric  'Brunisols  are  present  on  well  drained  crests  but  even  in 

their  best  development  the Ae is  thin  and  faint.  The B horizon of 

Netla  soils is distinct  and  characteristic.  The  depth of the Bm 

averages 33 - 16 cm.  It  is  characteristically dark reddish  brown 
t o  dark  brown  in  color  grading into a more  drab  olive o r  gray  colored 

C horizon.  The solum is generally  Strongly. acid in  reaction. 

+ 

The  Netla  Association is characterized  by  the  channelled 

pattern  found  on  all  floodplain soils although  the  expression is 

'more,subdued than on terraces  presently  in  formation.  The  long 

linearswales or channel  scars  vary  in  width  and in depth  but  are 

always a significant  proportion of the  landscape.  Depending on their 

s l z e  and  the  eeverity  of  drainage  these  channels may have  Gleyed 

Eutric  Brunisols,  peaty  Rego  Gleysols or Organic  soils  developed 

within  them. 

The  distinct  pattern of soile and  landform i s  also reflected 
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well  drained,  fine  silty  alluvial over sandy  alluvial  material.  The 

silty  alluvial  cap  is  usually  less  than 1 meter  thick  with  an aver- 

age  thickness of 62 cm.  The  texture of the  solum  is  silty  clay loam 

in  the B and BC or  upper C horizons and grades through  silt loam and 

very  fine  Bandy loam to  loamy  sand  in  the 11 C. 

Both  Orthic and Degraded  Eutrlc  Brunisols  are  mapped as domin- 
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The  Netla  Association is characterized  by  the  channelled 

pattern  found  on  all  floodplain soils although  the  expression  is 

'more subdued  than on terraces  presently  in  formation.  The  long 

linearswales  or  channel mars vary in  width  and i n  depth  but are 

always a significant proportion of the landscape.  Depending  on  their 

size and the severity of drainage these channels  may  have  Gleyed 

Eutric  Brunisols,  peaty Rego Cleysols  or  Organic  8011s  developed 

within them. 

The  distinct  pattern of BOILS and  landform io also  reflected 
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in  the  vegetation.  The  well  drained  point  bars  support  tall, 

moderately  dense,  even  aged  etands of Floodplain  Mixedwood  forest. 

These  stands  are  typically  dominated  by  tall  straight  trembling 

aspen.  Two  storied  structure  is comon with  white  spruce  being  the 

main  species of the understo~ywith occasional  white  birch.  The 

spruce  may  be  considerably  younger  than  the  leaf  trees  and  suggests 

successional  take-over.  Understory  species  include  low  bush  cran- 

berry,  alder,  rose,  bunchberry  and  feathermoss. 

The  vegetation of the  channel  acars  depends  on  the  width, 

depth  and  resulting  drainage  condition.  Narrow,  shallow,  imperfectly 

drained  channels  may  have Mixedwood Forest  with moist site  under- 

storey species. Wider,poorly  drained  channels Usually-have Black 

Spruce  Forest.  Very  poorly  drained  sites  have  Meadow  Shrub  vegetation. 

Map Units 

Ne1 - Dominantly  Orthic  Eutric  Brunisols  and  significant  Gleyed 
Orthic  Eutric  Brunisols. 

This  unit is mapped on alluvial  terraces  which  were  formed  by 

regular  meander  migration  leaving a emooth  pattern of point 

bars  and  relatively shallow channela.  The  terrace ate very 

gently  channelled and the  channels  are  imperfectly or  rarely 

poorly  drained. 

Ne2 - Dominantly  Degraded  Eutric  Brunisols  and  significant  Gleyed 
Orthic  Eutric  Brunisols. 

This unit is mapped  on  areas  like  the  above  only  Degraded  Eutric 

Brunisols  are more prevalent  than  Orthic. 
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Ne3 - Dominantly  Orthic  Eutric  Brunisols  and  significant Rego 

Gleysols,  peaty  phase. 

This  unit  is  mapped  on  alluvial  terraces  with a somewhat 

irregular  but  distinct  pattern of narrow  curvilinear 

channel  ecars or  with  depressional  backswamp areas. The 

topography is gently  undulating. 

Ne4 - Dominantly  Orthic Eutric Brunisols  and  significant Rego 

Gleysols,  peaty phase and Organics. 

This  unit is similar  to  Ne3, but the  poorly  drained  abandoned 
I 

channels  and  backswamps  occupy a greater  proportion of the 

area  and  many  have  thicker  peat  deposits.  The  topography  is 

gently  undulating  but  the  pattern of wet  channels and back- 

swamps makes  this  unit very irregular. 

Ne5 - Dominantly  Degraded  Eutric  Brunisols  significant  Gleyed Degrad- 

' ed  Eutric  Brunisols  and  Organica. 

This  unit is like Ne2, except that it  has a significant  proport- 

ion of small  irregular  abandoned  channels  which  have  accumulated 

thick  peat  deposits  and  now  support  fen  meadows. 

Approximately 42,500 acres of the Netla Association were mapped  in 

the  survey  area. 
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Swan  Point  Association 

The  Swan  Point  Association  occurs on .$bandoned  Floodplains  often 

in  conjunction  with  areas of Netla  soils or slightly  higher. 

and  back  from  them,  forming  the  highest of the  floodplain  soils.  This, 

plus  the  development of Orthic  Gray  Luvisolic  profiles  on  the  fine 

silty  alluvial  material  indicate  that  thie  association  is  the  oldest 

floodplain  soil. 

The texture of the  material ia silty  clay  loam  to  silty  clay 

in the B and C. As in Netla  soils  this f ine s i l t y  material  over- 

lies  sand  usually  within 1 meter.  However,  on  several  sites  the 

deposit  was  greater  than 1 meter over sand  and  these  sites were 

observed t o  be finer  textured  (silty  clay).  The  parent  material 

is generally  weakly t o  moderately  calcareous  although  a  few  non- 

calcareous  profiles  were  examined.  Orthic  Gray  Luvisols  develop 

on  the  moderately  well  to  well  drained  ridges  which  represent  the 

original  point  bars.  The  Luvisolic  development of Swan  Point  is 

often weak. The  average  thickness of the Ae is 7cm but in  many 

sites  examined  was  very  thin.  The Bt is brown to  grayish  brown 

in  color  with  an  average  depth of 40 cm.  The  structure is usually 

strong  subangular  blocky. The peds are firm and  often  have a waxy 

lustre  when  cut.  The  Solum  depth  averages 50 cm. It is moderately 

acidic  in  reaction. 

The  Swan  Point  Association  occurs  on  terraces  which  are  usually 

gently  channelled  to  level. The occurrence' of significant  members 

of this  association  is  related t o  the  channelled  pattern.  Degraded 

Eutric  Brunisols  occur closely associated  with  Luvisols on moderately 
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well  drained  upper  slopes  and  crests of remnant  point bars. Gleyed 

Orthic Gray Luvisols  occupy  imperfectly  drained  shallow  channel  scars. 

Peaty Rego Gleysols  occur  in poorly drained  channels.  Organic  soils 

occurring in larger  channels are drawn  out  separately,  but  it is 

likely  that  they are also  present  in  small  amounts  with  Gleysols. 

The  pattern of soils  and  landform  is  also  reflected in the 

vegetation.  Tall,  moderately  dense  stands of Floodplain  Mixedwood 

Forest  are  dominate on this  association.  The  stands  are  similar t o  

those  occurring  in  the  Netla  Association  but  spruce  is  more  commonly 

dominant  in  this  association  in  mature  stands.  Black  Spruce  Forest 

or  Meadow-Shrub  vegetation occurs in poorly  drained  channels. 

Map Unite 

Swl - Dominantly  Orthic Gray Luvisols  and  significant  Degraded 
Eutric  Brunisols. 

This  unit  occurs  on  amooth,faintly  channelled  terraces,  formed 

by  regular  meander  migration.  The  topography  is  level  and  the 

soil is  well to moderately  well  drained. 

Sw2 - Dominantly  Orthic  Gray  Luvisols  and  significant  Gleyed  Orthic 
Gray  Luvisols. 

This  association  occurs  on  very  gently  channelled  terraces  with 

significant  imperfectly  drained  channel  scars. 

Sw3 - Dominantly  Gray  Luvlsols,  significant  Degraded  Eutric  Brunisols 
and  Gleyed  Orthic Gray Luvisole. 

This  unit is similar  to  Swl, but it  occurs  on more distinctly 

channelled  terraces  with  significant  imperfectly  drained  channels. 

The  topography  is  level t o  very  gently  undulating. 
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Sw4 - Dominantly  Orthic  Gray  Luvisols,  significant  Gleyed  Orthic  Gray 
Luvisols  and Rego Gleysols,  peaty  phase. 

This unit occurs on gently  channelled  terraces  irregularly  cut 

up  by  imperfectly  and  poorly  drained  channels. The wide, 

poorly  drained  channel  scars  are  sinuous  throughout  the  land- 

scape  and  are  conspicuous  by  their  meadow-shrub  vegetation. 

Many of these poodly drained  areas  have permafrost at  shallow 

depths  associated with thlck  peat  deposits. 

Sw5 - Dominantly  Orthic  Gray  Luvisols,  significant  Degraded  Eutric 
Brunisols  and Rego Gleysols,  peaty  phase. 

This  unit  occurs on smoothly  to  irregularly  channelled  terraces 

in  which  the  channel  scars  are  wide  and  poorly  drained. 
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Approximately 34,000 acres of the  Swan Point 'Association were mapped. 
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Flett Association 

The  Flett  Association  occurs on Abandoned  Floodplains  in 

poorly  drained  abandoned  channelÉ  and  backswamps  associated  with 

Netla  and  Swan  Point  Associations.  The Flett Association consists 

mainly of peaty  Rego  Gleysols  developed  on s i l t y  clay  loam  alluvial 

miterial  over  sand.  The  fine  silty  material  is  usually less than 1 

meter  thick  over  sand. 

The  dominant  soil  in t h i s  association  is the peaty Rego Gleysol,  

although  Orthic  Humic,  and Rego Humic Gleysols were observed. The 

peat  accumulations  are  variable  in  thickness  depending on the  type 

of vegetation.  Significant  members of this  association  are  Luvisols, 

Brunisols  and  Organics.  Flett  Association  occurs in basically  three 

types of areas;  in  large backswamps a t  the  back of the  highest  aban- 

doned floodplains,in cdd abandoned  channels  which  cut  through  terraces, 

and on terraces  where  poorly  drained, arcuate shaped  channel  scars 

are  prevalent.Foranexample of this  latter  type  see Fig .  13. Channel 

scars are  quite  variable.  The soil is a less important  function  than 

the  drainage of these  sites,  as  they  are low f l a t  areas  or  slightly 

dished  surrounded by higher  areas on which  well  drained  soils  occur. 

In some  channels  there is an  abrupt  transition  from  well  drained 

Brunisols  or  Luvisols  supporting  tall  atands  of  white  spruce  and  aspen 

to  poorly  drained  Gleysols  supporting  meadow  vegetation (Fig. 31) .In others 

the  transition  is  gradual.  Well  drained soils with  tall  trees  grade 

into  imperfectly  to  poorly  drained  Gleysols  supporting  shrubs (bog 

birch  and  willow),  through  various  types of meadow. In wide  channels, 

grasses l i k e  Cal~II-IagroStiE~ in the drier  edges  give  way t o  a wetter 

inner  centre  with  sedges  (Carex:iquatilus  and C. rostrata).  The  separation 
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Flett Association 

The  Flett  Association  occure on Abandoned  Floodplains in 
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miterial over sand.  The  fine silty material  is  usually  less  than 1 

meter  thick  over  sand. 

The  dominant soil in  this  association  is  the  peaty  Rego Gleysol, 
I 
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the  drainage of these  sites, as they  are  low f l a t  areas  or  slightly 

dished  surrounded  by  higher  areas  on  which  well  drained  soils  occur. 

In  some  channels  there is an  abrupt  transition from well  drained 

Brunisols  or  Luvisols  supporting  tall  stands of white  spruce  and  aspen 

to poorly drained  Gleysols  supporting  meadow  vegetation  (Fig.  31) .In others 

the  transition is gradual. Well drained so i l s  with  tall  trees  grade 

i n t o  imperfectly  to  poorly  drained  Gleysols  supporting  shrubs (bog 

birch  and  willow),  through  various  types of meadow. In wide  channels, 

grasses  like  Calamagrostig-  in  the  drier  edges  give way to a wetter 

inner  centre  with  sedges  (Carexrlquatilus  and 5. rostrata).  The  separatton 
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of  Gleysols  and  Organic soils is  difficult  in  these  channels.  Often 

Gleysols  are  intimately  associated  with  Organic  soils  and  the  vegetation 

type  is  similar.  The  two  main  vegetation  types  are  Black  Spruce 

Forest  and  Meadow-Shrub  with  sedge,  columbine,  mint  and  willow, 

although there is  much  variation as described  above. 

Map Units 

F1 - Dominantly  Rego  Gleysols,  peaty  phase. 

This  unit  occurs  in poorly drained  backswamps  and  abandoned 

channels. 

F2 - Dominantly  Rego  Gleysols,  peaty  phase,  significant  Orthic  Gray 

Luvisols. 

This  unit  is  mapped  in only one large area  near  Flett  Rapids 

and  represents a terrace in which  the  poorly  drained  channel 

scars  are  wide  and  irregular,  severely  cutting  up  and  dominat- 

ing  the  land surf ace (Fig. 13) . 
F3 - Dominantly  Rego  Gleysole  peaty  phase  and  significant  Gleyed 

Orthic  Eutric  Brunisols. 

This  unit is similar t o  F1 but  differs in that  there  are  sign- 

ificant  rfdges  which  are  somewhat  higher  and  better  drained  and 

have  developed Gleyed Orthic  Eutric  Brunisols. 

F4 - Dominantly  Rego Gleysola, peaty  phase  and  significant  Organics. 

This unit is in  abandoned  channels  which  are  fairly  wide  and 

deep.  In  such  channels  organic  deposits  build up in the  wetter 

central area. These  were  usually mapped as  Cryic Fibrisols. 
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F5 - Dominant Rego Gleysols,  peaty phase and significant Orthic 

Eutric Brunisols. 

This unit i s  mapped in  an area similar to  F2,  but the well 

drained  areas are Orthic Eutric Brunisols. This unit  is 

mapped i n  only one area in  associat ion  with  Netla.  

Flett is mapped in complex with Grainger in large abandoned 

channels where Organics form the  central part and Gleysols near the 

margins. 

Approximately 1 6,219 acres of the Flett Association were mapped. 
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DELTAIC SAND PLAIN PHYSIOGRAPHIC DISTRICT 

The Deltaic Sand P la in  is an  extensive area of prog lac i a l  

fluvial deposi ts   that  formed near  the mourfh of t he  ancestral Liard 

River 'as i t  emptied i n t o  Glacial Lake McConnell. The Del ta ic  

Sand Plain  extends on both  s ides  of the  Liard  River over the  

f u l l  width of the  survey area from the  Birch  River  to the Mackenzie 

River. The area is low-lying f o r  t he  most part, dropping  from  an 

e leva t ion  of 900 feet above sea l eve l   i n   t he   sou th   t o  500 f e e t  i n  
I 

the  north.  

The boundaries of t he  area are i n d i s t i n c t .  From the  southwest 

the  Lacustr ine Benchland,  with its gen t l e  slope,, towards  the river, 

gradual ly   levels   out   into  the  broad Deltaic Sand Plain j u s t  east 

of the  Birch River.  This is a l m  the   po in t  on the  Liard  River 

where the  las t  t r a c e  of a floodplain  ends and t h e   r i v e r  becomes 

sharply dawncut through till and bedrock  deposits.  For  the,next I 

25 miles down r i v e r  from the Birch River t o  Jean Marie Creek, the 

sand deposits are a t h i n  veneer over morainal deposi ts ,   wi th  t h e  

till occaeionally  exposed on r idges  or   s t rongly influencing the 

landscape  with i t s  s t r i a t e d   p a t t e r n  (see Fig.24 ). Soils developed 

on th is  sandy f luv ia l   veneer  are mapped as the Sibbeston Association 

(well drained) and the  Sco t ty  Creek Association  (poorly  drained). 

There are also l a rge   f la t   depnses lona l  areas with  wel1,developed 

peat   plateaus mapped as t he  4Wklnger~:Associdt$on. . -  



- 77 - 

Qui te   ab rup t ly ,  a t  about a l ine   runn ing   no r thwes t   t o   sou theas t  

from Antoine Lake t o  Jean Marie Creek, t h e  sandy veneers  give way 

to   deepe r  sand deposits,   which prevail f rom  here   northeast  to t h e  

Mackenzie River. Over a l a r g e   p a r t  of t h e  area these   depos i t s   have  

been  extensively  wind-modif ied  into  longi tudinal   and  parabol ic  dunes. 

Soi l s   deve loped  on t hese   s andy   f l uv ia l  and wind-modifled &=gosits 

are mapped as the Martin  River(wel1 drained) and Antoine (poor ly   d ra ined)  
* 

k s s o c € ~ t i o n s . A l t h o u g h   t h e s e   s o i l  materials are highly  permeable ,   there  

are e x t e n s i v e   f l a t  areas away from  the Liard River,   where  the water 

t a b l e  is high  and  the area a p p e a r s   l i k e  a g i g a n t i c  swamp. I n  t h e s e  

areas mostly fens have  developed,  dotted by ianumerable small s loughs 

i n  in te rdune   depress ions   and   over   ex tens ive   f la t s .  

The Organic  deposits  change  abruptly  from  predominantly bogs 

associated with   the   sandy  f luv ia l   veneers   to   p redominant ly   fens  

associated with  the deep sandy f l u v i a l  and dune  deposits.   There 

are o r g a n i c   d e p o s i t s   i n   s e v e r a l  intemadiate atages of .development 

between bogs and fens as well. In  most cases, however, the pea t  

d e p o s i t s  are t h i ck .  Bogs are usual ly   permanent ly  frozen and e leva ted  

above  the  surrounding area. 

The sand   depos i t s  are an average of 20 f e e t   t h i c k   o v e r  till 

i n   t h i s  area, t o  as much as 50 f e e t   i n   d u n e s  (Ruttet :e,t . & I & .  1973). 

The sand deposits end abrup t ly  a t  t h e  Mackenzie River and t h e  

n o r t h e a s t   a i d e  of t h e  river is  a etony eroded till p l a i n .  

Throughout  the Deltaic SandPla in . the   L iard  River is i n c i s e d  

i n t o   t h e   r e l a t i v e l y   l e v e l  plain through t i l l  and even  into  bedrock 

depos i t s .  The steep sloping walls are several hundred   fee t   h igh .  

This  i s  i n .   sha rp   con t r a s t  t a  t h e  low Alluvial   Floodplains   upstream. 
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North  from  Fort  Simpson,  along  the  Mackenzie River, the sands 

g r a d u a l l y   p i n c h   o u t   i n t o   c o a r s e   s i l t y   d e p o s i t s   a s s o c i a t e d   w i t h   t h e  

Lacustrine  Benchland. Beyond th i s   po in t   t owards  Camsell Bend,the 

Mart in   River   and  Antoine  Associat ions are mapped nor th  of the  Mackenzie 

River. These areas are s l i g h t l y   d i f f e r e n t  from  the  main area of 

Deltaic Sands, i n   t h a t   t h e y   r e p r e s e n t   v e r y  old terraces of t h e  

Mackenzie River. They are usua l ly  wind modified  and, as such, are 

similar t o  t h e   s o i l s   n e a r  For t  Simpson. 

Thus, the Deltaic Sand Physiographic  District is no t  a sharply-  

def ined  area l i k e   t h e   A l l u v i a l   F l o o d p l a i n s   b u t ,   r a t h e r ,   g r a d e s   i n t o  

l a c u s t r i n e  and  morainal   deposi ts  i n  several areas. Also, a p a r t  from 

the  dominant  deposits of t h e  area descr ibed  above,   there  are smaller 

areas of mixed l a c u s t r i n e  and f l u v i a l   ( W i n t e r  Road a d  Anderson Mill 

A s s o c i a t i o n s )   a n d   s t r i c t l y   l a c u s t r i n e   d e p o s i t s  (Gros Cap and B lue f i sh  

Assoc ia t ions) .  The former are considered as part of t h e  Deltaic 

Sand Plain  Physiographic  Districts, wh i l e   t he  la t ter  are d iscussed  

with  the  Lacustr ine  Benchland.  These depoei ts   occur   mainly  a long 

the   L iard   River ,   near  its mouth and t h e i r   p r e s e n c e  i n  c lose   p roximi ty  

t o  t h i s   p o i n t  on the river s u g g e s t s   t h a t   t h e   l a c u s t r i n e   d e p o s i t i o n  

o c c u r r e d   i n   a s s o c i a t i o n   w i t h  water from t h e  Liard River where i t  

f lowed  in to  Glacial Lake  McConnell. 

Throughout  the area mapped as veneers (Sibbeston,  Scotty Creek, 

and  Winter Road Asaociations),examlnation i n   s o i l   p i t s  and road c u t s  

showed a gravel ly   contact   between  the  sands  and  the  underlying t i l l ,  

sugges t ing   e ros ion  01: f l u sh ing  by moving water. Above t h i s   c o n t a c t ,  

t h e r e  was o f t e n  a t h i n   l a y e r  of cross-bedded, silts and sands., 

and f i n a l l y   t h e   s u r f a c e   d e p o s i t  of f i n e   s a n d y  loam t o  loamy sand. For 

an example of the  landscape of t h e  Deltaic Sands, see P l a t e  4,Appendix I. 

\ 
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1 
a Sandy  Fluvial and Wind  Modified  Fluvial  Deposits 

Martin  River  Association 

The Martin  River  Association  occurs  over  the  full  width of the 

survey  area,  southwest of the  Mackenzie  River,  to  the  Martin River 

on  the  west  and  Jean  Marie  Creek t o  the south (95H,). It  also 

occurs  on old terraces on the  north  side of the  Mackenzie  River towards 

Camsell  Bend (951 and 9 5 5 ) .  This Association  consists  mainly of 

Degraded  Eutric  Brunisols,  developed on sandy fluvial deposits. 

The  parent  material is mainly  loamy  sand in texture,  moderately t o  

strongly  calcareous,  and  represents  proglacial  fluvial  deposits 

of the  Liard  and  Mackenzie  River. 

Some of the  deposits  remain  as  gently  undulating  fluvial 

deposits,  but  over a large  part of the  area,  wind  has reworked these 

sands into  parabolic and longitudinal  dunes.  These  dunes  are  presently 

stable  and  vegetated. These gently  to strongly sloping  dunes  of 

permeable  sands  create  well  to  rapidly  drained  conditions on the  crests 

and  flanks. The Degraded  Eutric  Brunisol  is the dominant  profile 

on  these  dunes  and  well  to  moderately  well  drained  fluvial  plains. 

This  soil usually has a thin (10 ? 5Cm) organic litter  layer (L-H) over an average 

of 10 cm of light gray Ae  over a yellowish brown, Bm. The  solum 

averages 58 cm in  depth,  but  this  varies  considerably. 

The  significant  members of the Martin  River  Association  are 

Gleyed Orthic Eutric Brunisols, peaty Rego Gleysols,  and  Organic soils. 

Gleyed Degraded  Eutric  Brunisols  and  peaty Rego Gleysols  occur  on 

imperfectly  drained  lower  slopes  -and  poorly  drained  depressions 
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respectively.  Although  the  soil  materZals  are  rapidly  permeable,  the 

soil profiles  may  be  imperfectly  and  poorly,  drained,  due  to  the 

influence of a hagh  ground water table  in  these soils. Organic soils, 

mostly  fen  type  and  often  with  ponded  water,  occur  in  larger  interdune 

depressions. 

The  vegetation on the  well to rapidly  drained slopes and 

crests is Pine  Forest  with  moderately  dense,  rapidly-growing  jack 

pine  stands. Aspen may  be presmt on moister  north  and  east-facing 

slopes  and  moderately well. drained  positions. The understorey 

consists of rose, buffalo  berry,  twinflower,  bunchberry,  bearberry, 

and bog  cranberry  and a moderate groundcover of feathermoss.  Lichens 

may  be  present on drier  sites.  Under aspen stands  the  shrubs  are 

usually  taller  and  more  dense. White spruce  may  be  present  with 

aspen as well,  but  the frequency of fires  on these dry  soils  usually 

keeps  white  spruce  out.  Poorly  drained  depressions  have black spruce, 

larch,  ericaceous  shrubs,  and  mosses  (Black  Spruce  Forest).  These 

often grade into  fens with larch,willow  and  sedges in very  wet 

depressions. 

Mapping  Units 

Mrl - Dominantly  Degraded  Eutric  Brunisols. 
This  unit  occurs near Fort Simpson on gently undulating  wind- 

modified  sands, where the smoother relief  and  proximity t o  the 

river bank  creates  predominantly  well  drained  conditions. 

Mr2 - Dominantly  Degraded  Eutric  Brunisols  and  significant Rego 

Gleysols,  peaty  phase. 
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Mapping  Units 

Mr2  (Continued) - 
This unit  represents  the  largest  proportion of Martin River 

Soils.  It  occurs on gently  undulating  ta  moderately  rolling 

fluvial  and  wind-modified  landforms  with  significant  poorly, 

drained  depressions. 

Mr3 - Dominantly  Degraded  Eutric  Brunisols  and  significant  Gleyed 
Orthic Eutric Brunisols. 

This  unit  occurs  under  similar  conditions to M K ~ ,  but  significant 

imperfectly drained  conditions are present. 

Mr4 - Dominantly  Degraded  Eutric Bwnieols and  significant Rego 
Gleysol, peaty phase,. and Organics. 

Martin  River  Association i s  mapped  on  191,165  acres.  Martin 

I 
River  occurs  complexed with Trail River Organic  deposits  over  large 

areas  where  scattered  dunes  are  preeent, in a matrix of wet fen 

deposits. It also occurs  complexed with Arrowhead  Association  in 

the  northwest  corner of 95W, where the deltaic sands grade Into 

1 lacustrfne  deposits. ,Near,. Fort Simpao+hiartfn~ River in . camplaxed 

with Anderson Mi11 Association. 

Antoine  Association . 

The  Antoine  Association occurs over the full  width of the 

survey area, southwest of the  Mackenzie  River to the  Martin  River 

on the west and Jean Marie Creek to the  south. This Association 

consists mainly of peaty  Rego Gleyeols developed on sandy  fluvial 

deposits. The calcareous, loamy eand parent  material  represents 

1 deep depoairs of deltaic  sands. This Association  represents  the 
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poorly  drained  equivalent of Martin River and  ocours  closely 

associated  with  it. 

The  peaty Rego Gleysols of the  Antoine  Association  have a 

thick layer of decomposing  organic  matter ( l0-4Q cm) over mottled  grayish 

brown  calcareous  loamy  sand. They occupy  the  lowest  portion of 

the  flanks of dunes  and  depressions and drainageways  in  level 

fluvial  deposits.  Although  the s o i l  materials  are  rapidly  permeable, 

the  soil  profiles  are  poorly drained because of the  influence of 

a high  ground  water  table.  Peaty Rego Gleysols often grade  into 

Organic  soils  in  very  poorly  ,drained  interdune  depressions  and  water 

receiving  flats.  Degraded  Eutric Brunisols are also included in  

this  association,  occurring on knolls  and  dune  ridges  within a pre- 

dominantly  poorly  drained  area. 

The topography of the Antoine  Association is level t o  gently 

undulating or hurmocky. 

The  vegetation is predominantly Black Spruce Forest, with 

short,  dense  stands of black  gpruce,  larch,  ericaceous  shrubs,  and 

mosses. Undisturbed areas with thick  insulating moss layers  are 

permanently  frozen f o r  most of the  summer. 
Map  Units 

An1 - Dominantly Rego Gleysol,  peaty phase. 

This  unit  occurs  infrequently  in  the  area  and  in  all  but  one 

case occurs  in  complex  with  organic  soils.  In  these areas it 

represents an intergrade  between  extensive  organic  deposits 

and well drained so i l s .  
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An2 - Dominantly Rego Gleysols,  peaty  phase, and significant  Degraded 

Eutric  Brunisole. 

This  unit is common  in  the  Delthic Sands. and  representtxdaminantly 

poorly drained  areas  with a significant  proportion of well 

drained doils on ecattered dune  ridges  and  knolls. It frequently 

occurs  cômplexed with the  Trail  River  Association. 

An3 - Dominantly Rego Gleysol, peaty  phase,  and  significant  Degraded 

Eutrlc Bmnisols and  Organics. 

This  unit  represents the most typical  Antoine  landscape. 

Dominantly  Gleysolic  soils  with  significant areas of.well 

drained  Brunisols  on dune ridges and very poorly,  drained 

Organic  soils, often with ponded water , occur il;! this  map  unit. , 

An4 - Dominantly peaty Rego Gleyeols,and  eignificant  Organics. 

This  unit is mapped.on only one  small  area.  Organics usually 

occupy  greater  than 25% of areas of Antoine  and these areas 

are mapped as complexe6 of Antoine  (Anl)  and  Organic  soils. 

The Antoine  Association  is  mapped  on 53,572 acres, mostly in 

the  Fort  Simpson  sheet. Of this, about 44,000 acres were mapped in 

complex with Trail  River and Cradag'kr Associations. 



Sandy  Fluvial  Veneer 

Sibbeston  Association 

The Sibbeston  Association  occurs  over  the  full  width of the 

survey  area,  s,tarting at the  Birch  River and continuing north and 

east  to  Jean  Marie  Creek,  where  it  grades  into the Martin  River 

Association. The  Sibbeston  Association consists mainly of Degraded 

Eutric  Bruniaols  developed on sandy fluvial  veneer  overlying till. 

The veneer ranges from sandy loam t o  loamy sand in  texture  and  varies 

from 40 cm to 1 meter thick.  The material ie moderately t o  strongly 

calcareous. 

The Degraded Eutric  Brunisol usually has a thin  organic  litter 

layer  over 5 to 10 cm of light grey Ae over a yellowish-brown Em 

(Fig.16 ). The Brn varies from 30 to 90 cm  and  usually is underlain 

directly by the IIC=till. There may be a gravelly or stony  contact 

with the till. 

Fig.  16 - Degraded  Eutric  Brunisolic  profile  on  fluvial  sand 
deposits. I ron  stains and carbonate concentrations  visible 
in the lower  part of the  profi le  are common in these deposits. 
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The  Sibbeston  Association is usually  gently  undulating to 

hummocky  with  the  underlying  morainal  surface  covered  but  not  maske'd.. 

Often  the  surface is ridged  and  striated,  with morainal flutings 

running  east-west.  South of the  Liard  River  some of these  areas  are 

fairly  distinct  and  here  Sibbeston is complexed  with .Trout Lake  till 

deposits. 

The  vegetation of the  Sibbeston  Association  varies from Pine 

Forest  to  Mixedwood,  pine,  and mixed pine-aspen  stands,  with  alder, 

buffalo  berry, rose, and  bearberry i n  the understorey are c o m n  on well 

drained ridges.  Aspen  and  spruce-aspen  gtands  are  frequently found 

on moister  sites.  The  underlying  till and its influence  on the moisture 

regime as well aB the  frequency of fires seem  to be determinants of the 

vegetation.  Drier, fire-prone areas tend to  maintain  Pine  Forest. 

Map Units 

Sb1 - Dominantly  Degraded  Eutric Brunisols. 
This unit is confined to a few  relatively  small  areas  which 

represent  well drained ridges or knolls. 

Sb2 - Dominantly  Degraded  Eutric Brunisols and  signlficant Rego 

Gleysols,  peaty  phase. 

This unit occurs on gently  undulating or faintly  ridged 

topography  with  significant poorly drained  soils  in  the 

depressions. 

Sb3.- Dominantly  Degraded  Eutric  Brunisols  and  significant  Rego 

Gleysols, peaty phase, and  Organics. 

This unit is ubually  associated  with  strongly  ridged  areas 

with Qleysols and  Organics  occupying  the  inter-ridge depressions. 

3 
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The Sibbeston  Associat ion is 

96,000 acres are well-drained. 

mapped on  138,132 acres, of which 

The Sibbeston  Associat ion  occurs  complexed with  Bovie  Lake 

s o i l s  where   t he   de l t a i c   s ands   g rade   i n to   t he   l acus t r ine   depos i t s  

near   the  Birch  River .   Other   minor  areas of complexes are t h e  

fol lowing:  

- Sibbeston  Associat ion  occurs  complexed wi th  Gros Cap Assoc ia t ion ,  

nea r   t he   L ia rd  River, where  there   has   been some l a c u s t r i n e   d e p o s i t i o n .  

- Sibbes ton   Assoc ia t ion   occurs  complexed with  Mart in  River Assoc ia t ion ,  

where  there  are s i g n i f i c a n t  areas of sand  dunes  developed  on a predominantly 

sandy  veneer. 

- Sibbeston and Trout Lake s o i l s  are complexed i n   t h e   s t r o n g l y  

s t r i a t e d  till area i n   t h e   s o u t h  of 95H. 

Scotty  Creek  Association 

The Scot ty   Creek  Associat ion  occurs   over   the  ful l   width  of   the 

survey area, s t a r t i n g  at t he   B i r ch  River and  continuing  north  and 

east t o  Jean Marie Creek. This Associat ion  consis ts   mainly  of  peaty 

Rego Gleysols developed  on  sandy  f luvial   veneer   overlying till. 

This  Association r ep resen t s   t he   poor ly   d ra ined   equ iva len t  of Sibbeston 

Lake Associat ion  and  occurs   c losely  associated  with i t .  

The pea ty  Rego Gleysol  of t h e  Scotty Creek Associa t ion   has  a 

t h i c k   l a y e r   o f  decomposing  organic material over   mot t led   g ray ish  

brown, calcareous  sandy loam to loamy sand .   These   so i l s  are formed 

in   wa te r - r ece iv ing   pos i t i ons  and are poorly  drained.   Gleysols  are 

found  on  lower  slopes,  depressions,  and  drainageways,  where  they 

often grade   i n to   Organ ic   so i l s .  Degraded Eu t r i c   Brun i so l s  are a l s o  
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included  in  this  Association,  occurring  on  ridges as knolls  within 

a predominantly  poorly  drained  area. 

The topography of the  Scotty  Creek  Association is level  to  gently 

undulating or hummocky. 

The vegetation, as on all cleysols in the area,  is  predominantly 

Black Spruce Forest, with  short  denae  stands of black  spruce,  ericaceous 

shrubs,  and mosseg. Undisturbed  areas  with  thick insulating moss  layers 
are frozen for a large  part of the summer. 
Map Units 

Sc1 - Dominantly Rego Gleysole, peaty phase. 

This  unit  occurs  in  only a few small  areas  and  is  associated 

with  drainageways. 

Sc2 - Dominantly Rego CleysbXii,~ peaty :phase, and significant 

Degraded  Eutric  Brunisols, 

This unit  represents  the  most  typical  Scotty  Creek  landscape. 

It occurs  in  large  depressional areas, with  significant 

areas of well drained soils on  ridges  and  knolls. 

Sc3 - Dominantly Rego Gleysols, peaty  phase, and significant  Degraded 
Eutric  Brunisols  and  Organics. This unit occurs on a north- 

sloping  area,  where  significant areas of organics  and well 

drained  ridges  are  interspersed  throughout the:dominant matrix 

Of Gley8018 

There are 80,325 acres of the Scotty Creek  Association  mapped. 

Scotty  Creek  Association  occurs in complex  with  Martin  River  Asaociation 

in  an area  where  dunes  are  scattered throughout a large  area of gleysols .  

It  also occurs complexed with .Trail River andCkafngerAssociations  in 

drainageways  and  with Jean Marie  Association  in  large  outwash  areas. 
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Sandy F l u v i a l  and  Lacustrine  Deposits 

Winter Road Associat ion 

The Winter Road A s s o c i a t i o n   o c c u r s   i n  the Deltaic Sand P l a i n  

in   c lose   a s soc ia t ion   w i th   t he   S ibbes ton   Assoc ia t ion ,   bu t   u sua l ly  

c l o s e   t o   t h e   L i a r d  River. This   Assoc ia t ion   cons is t s   main ly  of 

Degraded Eu t r i c   Brun i so l s ,   w i th  lesser amounts of Luvfsols and Gleysols 

developed  on well d r a i n e d   s a n d y   f l u v i a l   a n d   s i l t y   l a c u s t r i n e   v e n e e r  

over ly ing  till .  The depos i t  is sandy loam t o  loamy fine sand wi th  

silt  loam and s i l t y   c l a y  loam bands  through the B and/or  C hor izons .  

These  bands are t h l n  (1-5 cm) and spaced several cen t ime te r s   apa r t .  

I n  some of these s o i l s   t h e r e  is s u f f i c i e n t   c l a y   i n   t h e s e   b a n d s   t o  

meet the  requirements  of a E t  hor izon,  l n  which case i t  is  recognized 

as an Orth ic  Gray Luvisol .  

This   Assoc ia t ion  is def ined  as a veneer ,   a l though  the   depth  

to t he  underlying ti13 is s l i g h t l y  more than  one meter i n  some areas. 

Of ten   t he re  is a g rave l ly   con tac t  with t h e  tlll, sugges t ing   t ha t  

t h e  till was eroded or f lushed  before f l u v i a l  and l a c u s t r i n e   d e p o s i t i o n  

occurred.   These  deposi ts  are a l l  border ing  on t he   L ia rd  River and 

i t  seems most l i k e l y   t h a t   t h e i r   d e p o s i t i o n  was a s s o c i a t e d   w i t h   t h e  

Liard  River before  i t  c u t  down in i t s  present   channel .  ' Fa in t  abandoned 

channels are recognizable   bu t   these  are very  o l d  and  can  not  be 

a s s o c i a t e d   w i t h   a l l u v i a l   f l o o d p l a i n s .  

The Degraded E u t r i c  Brunisol p r o f i l e  is cha rac t e r i zed  by a well- 

developed Ae (average  depth 11 cm f 4 cm) and a Em or B t j  u sua l ly  

with  banding. The average  depth of the  solum is 50 cm 2 15 cm. 
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Fig.  17 - Degraded Eutric  Brunisol  profile on fluvial  sands, 
with  silty  lacustrine  bands  in the parent material. 

The  Winter Road Association is level to gently  undulating. 

Most of the  areas  are well drained,  due  in  part t o  their  proximity 

to the Liard River, although  poorly  drained areas with peaty Rego 

Gleysols do occur. The presence of the 'finer textured lacustrine 

bands and the more impermeable  underlying  till  give  this  soil a 

better waterholding capacity  than  comparable  sandy soils in the area. 

!Che moister si te  is reflected  in the vegetation. The main area 

of Winter Road Association,  northwest of the Liard River, has 

moderately  dense stands of mature  Mixedwood  Forest.  The  underatorey 
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of these   s t ands  is most commonly a l d e r ,  rose, lowbush cranberry,  

bog cranberry,   bunchberry,   and  feathemoss.  Where t h e s e  areas are 

burnt ,   they are regenera t ing   to   dense   p ine   and   aspen   s tands   in  which 

whi te   spruce  may e s t a b l i s h   i n   t h e   u n d e r s t o r e y .  The area of Winter 

Road south  of t he   L ia rd  River has   dense young s t ands  of  aspen  and 

p ine  similar to   the   S ibbes tan   Assoc ia t ion   which   sur rounds  i t .  Th i s  

area seems t o  have   poorer   p roduct iv i ty .   Gleysols  are cha rac t e r i zed  

by Black Spruce  Forest .  

Map Uni ts  

Wrl - Dominantly  Degraded  Eutric  Brunisols  and  significant  Orthic 

Gray Luvisols .  

This unit occurs  on well dra ined  areas next  t o  the   L ia rd  River. 

Wr2 - Dominantly  Degraded Eu t r i c   Brun i so l s  and s i g n i f i c a n t  Rego 

Gleysols,   peaty  phase.  

This u n i t  has s ign i f i can t   poor ly   d ra ined  areas wi th   pea ty  

Rego Gleysols .  

Approximately 33,325 acres of t h e  Winter Road Assoc ia t ion  were 

mapped and 4430 of these  were poorly  drained.  

Anderson Mill Associat ion 

The  Anderson Mill Associa t ion  is set  up as p a r t  of t h e  Deltaic 

Sand P l a i n  and is found  on a small area near   For t  Simpson (near  Anderson 

Sawmill). However, i t  does  occur i n   s e v e r a l  small s c a t t e r e d  areas 

of the  survey area, on the  Lacustrine  Benchland. 

Th i s   a s soc ia t ion   cons i s t s   ma in ly  of Degraded Eu t r i c   Brun i so l s  

developed on well dra ined ,   modera te ly   ca lcareous   sandy  f luv ia l  and 

s i l t y   l a c u s t r i n e   d e p o s i t s .  The d e p o s i t  is loamy sand  to   sandy loam 
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with  silt  loam  and  silty cJay loam bands  in  the B and C horizons. 

These  bands  are  thin (1-5 cm) and  spaced  several  centimeters  apart. 

The  Degraded Eutric Brunisol  profile  is  characterized  by a 

well-developed  Ae (10-20 cm) aver  a  thick  brownish  Bm,  usually  with 

banding.  The  profile is similar  to  Martin  River  except f o r  the  finer 

textured bands 

The topography of the hderson Mill Association is as variable 

As the  areas  it  occurs in, ranging  from  level t o  moderately  inclined. 

Anderson Mill is similar  in  texture  to  Martin  River  and  in 

one  instance  occurs  in  complex  with  it.  However,  the  finer 

textured  bands in the profi le  give  this soil a better  water-holding 

capacity and a moister site, which is reflected  in  the  vegetation. 

Near  Fort  Simpson  the  main  area of Anderson  Mill  supports  good 

stands of white  spruce - aspen  forest  (which  is  currently  being 
harvested). 

The  other  areas of Anderson Mill in 95B support  tall  Mixed 

Leaftree  Forest. In particular,  the  large  hill west of the  Netla 

River,  where  Anderson  Mill  occurs  in  complex  with  Bluefish  Associatton, 

has  unique  mature  birch  and aspen stande. 

Map Units 

Ad1 - Dominantly  Degraded Eurric Brunieoh. 
This unit is mapped in all  but one instance where Anderson 

Mill  occure. 

Ad2 - Dominantly  Degraded  Eutric  Brunisols  and  significant  Orthic 
Gray Luvisols. 

This  unit is mapped in only one small area on an old terrace 
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north of the Mackenzie River, towards Camsell Bend. 

Approximately 2,272 acres of the Anderson Mill Association 

were mapped near Fort Simpson. 
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Sandy F luv ia l  Veneer over GraW&lly'Fluvial 

Jean Marie Association 

The Jean Marie Association  occurs  near Jean Marie Creek  and 

along  the Mackenzie Highway, south of the Liard River (Fig. 18). 

The parent  material is highly  calcareous  gravel ly  sand, covered 

by less than one meter of loamy sand   f l uv ia l  material. 

The dominant p r o f i l e  is the Degraded Eutric Brunisol  with a 

thin  bleached A e  over a brawn-colored Bm horizon. The su r face  

texture is loamy f i n e  sand, while t he  C horizon contains mostly 

gravel i n  the  2-4 mm size range. 

The vegeta t ion  is jack pine  with  an  underatorey of alder, 

rose, buffa lo   ber ry  and bog cranberry.  Most of t he  area has  been 

recent ly   burn t .  

Map Units 

Jml - Dominantly Degraded Eutrlc Brunisols.  

Approximately 11,000 acres  were mapped in one  gently  undulating 

outwash plain, and 5450 acrea were mapped i n  complex w i t h   o t h e r   s o i l s  

in an  abandoned glacial spillway. 

8 
I 
I 
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Fig. 18 - Fluvial gravel and sand depos i ts  of the Jean Marie 
Association. This photo is taken looking northwest on the 
Mackenzie Highway, two miles north of Jean Marie Creek. Note 
the scattered pine, aspen, and spruce which have escaped a 
recent fire ln the area. 
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LACUSTRINE BENCHLANDS PHYSIOGRAPHIC DISTRICT 

During retreat of the   Laurent ide  ice s h e e t ,  major l a k e s  were formed 

i n   t h e   L i a r d  and Mackenzie   River   val leys .   Si l t   and  c lay  lacustr ine materials 

of i ra r iab le   th ickness  were depos i ted  a t  t h i s  time. These depos i t s   occur  

a t  the  s u r f a c e  above 500, 650 ,  and 750 f e e t  above sea l e v e l  a t  For t  Simpson, 

Nahanni Butte, and Fort Lia rd ,   r e spec t ive ly .  The upper limit of the 

l a c u s t r i n e  deposits  varies from about 1000 f e e t   i n   t h e  north and central 

s e c t i o n s  t o  approximately 1400 feet above sea level near   For t  .Liard. The 

ma jo r i ty  of t h e   l a c u s t r i n e  depos i ts  are less than  one meter t h i ck   ove r  t i l l  

(Bovie Lake  and  Bulmer Associa . t ions) .   Thicker   deposi ts  occur o n l y   i n  a 

thin band next t o   t h e   f l o o d p l a i n s  on both e i d e s  of the r i v e r  (Arrowhead 

and P e t i t o t   A s s o c i a t i o n s ) .  

S i l t  loam is the   u sua l   t ex tu re   occu r r ing  i n  the l a c u s t r i n e   d e p o s i t s .  

Two important areas are d i f f e r e n t  in that  they  tend t o  have s i l t y  clay loam 

and silty c l a y   t e x t u r e s .  One I s  the' area of P e t i t o t  s o i l s  mapped on the 

northwest a i d e  of t he   L ia rd  River i n  map s h e e t  956.  The soils here are 

th icker   than   one  meter and h a v e   a i l t y  clay t o  s i l t y  clay loam t e x t u r e s .  

The o t h e r  area of f i n e r  textured lacustrine soils accurs in the Fishermen 

Lake area and c o n s i s t s  of less than one meter of s i l t y  c l a y  loam material 

over till  (Cel ibe ta  Association). 

Occasional ly ,  some of t h e  si l t  loam material over l ies   sandy material 

(Bluef i sh   Assoc ia t ion) .  In some cases, t he   s and   l aye r  may only  be a f e w  

feet  t h i c k  over till. In  o t h e r  areas, such 8s near F o r t  Simpson and on 

the  upland area west of t h e  Netla River, the sand may be  considerably 

th i cke r .  
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The t h i c k e r   l a c u s t r i n e   d e p o s i t s  (Arrowhead, P e t i t o t ,  and  Gros Cap) 

usual ly   have   subdued  loca l   re l ie f ,   b roken   occas iona l ly  by eroded  channels 

near   the  edge of t he   f l oodp la in .  The th inner   depos i t s   (Bovie  Lake Assoc ia t ion)  

have variable   topography,  usually r e f l ec t ing   t he   unde r ly ing   mora ina l   depos i t s .  

Topography varies from gent ly   s lop ing   to   roughly   undula t ing   r idged   and   s t r ia ted  

pat  terns. 

The vege ta t ion  is dominantly Mixedwood or Mixed Lea f t r ee   Fo res t s  on 

t h e  well dra ined  sites and  Black  Spruce  Forest on the  poorly  drained and 

very   poor ly .dra ined  sites. 

The well dra ined  areas have  developed  Brunlsol ic  and Luv i so l i c  soils. 

The Luvisols   have  developed  pr imari ly  i n  the-finer t e x t u r e d   s o i l s   ( e x c e p t  

P e t i t o t )  and  where  the B hor izon   deve lops   in   the   under ly ing  till. The 

l a r g e s t  well dra ined  areas occur mostly on s l o p i n g   t e r r a i n   n e x t   t o   t h e  

Liard  River  and its t r i b u t a r i e s .  Away from t h e  streams and rivers t h e  

drainage  system is innnature  and Gleyaols and  Drganic   so i l s   occur  on poorly 

to   very  poorly  drained, long,gent le   s lopes,   drainageways,   and  depressional  

areas. Organic soils do o c c u r   i n   s e p a r a t e ,   d i s t i n c t  areas, but  more 

commonly are i n  very  poorly  drained areas w i t h i n   o t h e r   s o i l   t y p e s .  

The boundary  between  the  lacustrine  and till depos i t s  is no t  well 

def ined  and complexes of l acus t r ine   venee r   w i th  till do occur on rougher 

t e r r a i n  a t  h ighe r   e l eva t ions .  The l a c u s t r i n e   d e p o s i t s   a l s o   g r a d e   i n t o  

f l u v i a l   s a n d   d e p o s i t s   t h a t   o c c u r   n e a r  the mouth of the   L iard   River .  On 

the other hand,  the  boundary  between the Lacustr ine,Benchland  and  the 

Al luvia l   F loodpla ins  is usua l ly  quite sharp.  Zn many p l a c e s   t h e   a l l u v i a l  a d h m  

has c u t  into the Lacustrine  Benchland and t h e r e  is a steep  escarpment 

I 
I 
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down to the  floodplain. Where there are no floodplains and the  Lacustrine 

Benchland abuts  the Liard River, there is a steeply sloping bank, usually 

mapped as  Hillwash,  Tributaries that dissect lacustrine  deposits produce 

a combination of steep eroding banks with a variety of s o i l s  and  narrow 

floodplains  in the va l l eys .  These areas are treated as miscellaneous  land 

types (Tributary Floodplain and Hillwash). 

The Lacustrine Benchland represents the largest  proportion of land 

i n  the area. For an example of the landscapes c0-n on the Lacustrine 

Benchland, 8ee Platdm 2 aad-.3i'.Appe&dh-,:Z. 
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'COARSE SILTY LACUSTRINE 

Arrowhead Association 

The Arrowhead Maociation is mapped on either side of the 

Liard, Mackenzie, and Muskeg Rivers just above the floodplain. 

It consists chiefly of Degraded &d Orthic Eutric Brunisols developed 

on coarse s i l t y  lacustrine material. It is similar to the Bovie 

Lake Aseociation except  that till is not encountered in the top 

meter of soil, Also included in the Arrowhead Aesociat$on are 

Gleyed Brunisoh, peaty Rego Gleysols, and Organics. 

The Degraded Eutric Brunisols have Ae horizons about 7 cm 

thick over brownish Bm horizons over moderately calcareous silt 

loam or very fine sandy loam material. Degraded Eutric Brunisols 

usually occur in areas of better than average drainage, such ae 

near streams or areas with moderately  undulating topography. Nearly 

level  areas are dominated by Gleyed Orthic Eutric Bruniaols. The 

vegetation on well drained Brunisols is Mixedwood or Mixed Leaftrea 

Foreets. Mixedwood stands are usually quite t a l l  and Eaet growing. 

Underetorey vegetation is commonly alder, low bush  cranberry, and 

rose and a variety of herbs, especially bunchberry. Flathemoss 

O C C U ~ B  under spruce. 

Map Units 

Ar1 - Dominantly  Degraded  Eutric Bruniaole and significant: Orthic 
\ 

Eutric Brunisols. 

Ar2 - Dominantly  Orthic  Eutric Brunisols with significant &$graded 

Eutric Brunisols. 
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Map Units  (Continued) 

Ar3 - Dominantly  Degraded  Eutric  Brunisols  and  significant  Gleyed 
Orthic  Eutric Brunisols. 

Ar4 - Dominantly  Degraded  Eutric  Brunisols  and  significant Rëgo 

Gleysols,  peaty  phase. 

Ar5 - Dominantly  Orthic  Eutric Brunisols and  significant Rego 
Gleysols,  peaty  phase. 

Ar6 - Dominantly  Gleyed Orthic Eutric  Brunisols  and  significant 

Rego Gleyso1s;peaty phase. 

Ar7 - Dominantly  Degraded  Eutric  Bltunibols  and  significant Rego 

Gleysols,  peaty  phase  and  Organics. 

Ar8 - Dominantly  Degraded  Eutric  Brunisols  and  significant  Gleyed 
Orthic  Eutric  Brunisols  and Rego Gleysols,  peaty phase. 

Approximately 131,120 acrea of the  Arrowhead  Association 

were  mapped, 90,000 of which  are  well  drained. 

Shale  Creek  Association 

The  Shale  Creek  Association  occurs  in  poorly  drained  depressional 

areas  adjacent to areas  of  Arrowhead  soils, The dominant s o i l s  

are  peaty Rego Gleysols  with  significant  Brunisols  and  Organics. 

The  peaty  Rego  Gleysols have an organlc surface  layer, 25 

f 12 cm  thick  over  mottled  gray  silt  loam or very  fine  sandy loam 

lacustrine material. Sheltered areas with an insulating moss cover 

remain  frozen f o r  a large part of the summer season.  The  Brunisols 

have the came characteristics as those occurring in the  Arrowhead 

Association. The vegetation on the  poorly  drained sites is usually 

Black  Spruce Forest. 
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Map Units 

Shl - Dominantly Rego Gleysols,  peaty phase. 

Sh2 - Dominantly Rego Gleysols, peaty  phase and significant Orthic 

Eutric Brunisols. 

Sh3 - Dominantly Rego Gleysols, peaty phase and significant Orthic 

Eutric Brunisols and Organics. 

Sh4 - Dominantly Rego Gleysols,  peaty phase and significant Organics. 

Fifty three thousand acres of the Shale Creek Association 

were mapped, of which 7800 were Organic soils and 8500 were Orthic 

Eutric Brunisola. 
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COARSE SILTY LACUSTRINE VENEER OVER TILL 

Bovie  Lake  Association 

The  Bovie Lake Association  occurs  throughout  the map area 

at  elevati,ons  juet  above the Arrowhead  and  Petitot soils but below 

the Morainal  Uplands. This association  consists  chiefly of Degraded 

Eutric  Brunisols  developed on coarse silty lacustrine  material 

less than  one  meter  thick  over  till. Also included in the  Bovie 

Lake Association  in  significant  amounts  are  Orthic  Eutric  Brunisols, 

Brunisolic Gray Luvisols,  Orthic  Gleyaols,  Rego  Gleysols  peaty phase, 

and Organic soils. 

The  parent  material is silt loam and very fine  sandy  loam, 

moderately  calcareous lacustrine material 40 19 cm thick  over 

calcareous till. The dominant  profile  occurring i n  this  association 

is the Degraded Eutric Brunisol (Fig. 19). It has a weak Ae horizon 

less than 5 cm  thick and a B horizon 30 f 15 cm  thick. If the B extends 

into the  underlying  till, the profile is commonly a Brunisolic  Gray 

Luvisol  and  the lower B horizon  tends t o  have  an  accumulation of clay, 

Many of the Brunisols  have  very thin ( 4  2 cm) Ae horizons and are classified 

as Orthic  Eutric  Brunisola. The pH varies from 4.5 - 6 . 0  in  the B 

horizon, t o  7.0 - 8.0 i n  the C. Soil drainage of the  Brunisols  and 

Luviaols is generally  good,  while the Gleysols and  Organics are contin- 

uouely  wet. 

* 

* 

The vegetation on the well drained  sites  is  Mixed  Leaftree or Mixed- 

wood Forests. Aspen  and birch are most  prevalent  in the leaftree , 

.stands that are regenerating  on large burnt-over  areas 

* The mean  and  standard  deviation was calculated,  using  at  least 
24 observations. 
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that are common on Bovie Lake s o i l s .  A f e w  mature mixedwood stands 

occur  near Fort Liard. The most common understorey species are 

alder, rose, and bunchberry. Poorly drained Gleysolic so i l s   are  

almost  always covered by Black Spruce Forest. 

Fig. 19 - A prof i l e  of a Degraded Eutric Brunisol 
developed on s i l t  loam lacustrine  over till. 

Map Units 

Bvl - Dominantly Degraded Eutric  Brunisola. Mapped in upland or 

sloping areas where there are very few poorly drained  areas 

present. 

Bv2 - Dominantly Degraded Eutric  Brunisols and s igni f icant  Orthic 

Eutric  Brunisols. 
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Map Units (Continued) 

Bv3 - Dominantly  Degraded Eutr ic   Brunisol   and  s ignif icant   Brunisol ic  

Gray Luvisols.  

This   uni t  is mapped i n  upland areas usually  in  combination  with 

the  Trout Lake Association ( t i l l ) .  Higher  portions of the 

landscapes are till, the  midslope is the Bruniso l ic  Gray 

Luvisols,  and lower elopes with the t h i cke r  silt loam material 

includes  the Degraded Eutr ic   Brunisol  prof i les ,  

Bv4 - Dominantly  Degraded Eutric Brunisols and s i g n i f i c a n t  Orthic 

Gleysols.  

This   uni t  is similar t o  Bv5, except   that   the   Gleysols  are not 

as poorly drained and have a thinner  organic  cover.  These 

so i l s   occu r  on the  long sideslopes where t he  wetter por t ions  

of the  landscape are sa tu ra t ed  by seepage  from  upslope. 

Bv5 - Dominantly  Degraded Eutr ic   Brunisols  and s i g n i f i c a n t  Rego 

Gleysols,  peaty  phase. 

This u n i t  is widespread  over ,the whole area. The Gleysols 

occur in   the   poor ly   d ra ined   depress ions  and  have an organic 

cover  from 10 - 50 cm th ick .  

Bv6 - Dominantly Degraded Eutr ic   Brunisols  and s i g n i f i c a n t  Rego 

Gleysols,  peaty  phase  and  Organics. 

This   uni t  is similar t o  Bv5, except for a l a r g e r  amount of 

poorly  drained areas, some of which  have more than 60 cm of 

organic  material on t h e  surface. 
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Map  Units  (Continued) 

Bv7 - Dominantly  Degraded  Eutric  Brunisols  and  significant  Brunisolic 
Gray  Luvisols  and Rego Gleysols,  peaty  phase. 

This  unit occure dominantly  in  an  area of linear  ridges or 

drumlinoid  topography. The upper"  slopes are till  or shallow 

(les8  than 30 cm) lacustrine  material and have  Brunisolic 

Gray  Luvisol  profiles. 'The Eutric  Brunisols  occur  on  the  side 

slopes  and  the peaty Rego Gleysols  in  the swales between  the 

rldges . 

Approximately 480,000 acres of the  Bovie Lake Association were 

mapped. Of this  total, 319,500 were well drained, 101,000 were 

Gleysols, and 21,000 were claeaified a6 Qrganic  soils.  Bovie Lake 

kssociation  occuplea  the  largest  acreage of any  soil  type  in  the 

map area (approximately  15% of the total area). 

Bluebill  Association 

The Bluebill  Association  is of limited extent occurring  in two 

areas  .on both sides of  the  Liard  River. It consists  mainly of Gray 

Luvisols  developed  on s i l t  loam lacustrine  material  less than one 

meter  thick  over  till. One Bluebill  area  occurs  on  the  south- 

facing elope af  the high bedrock ridge southeast of the  Liard  River. 

Parts of this area are of .&kt& texture,  approaching  silty  clay 

loam in the lower solum. The other Bluebill  area  occurred west of 

the Liard River, also on a gentle south-facing  slope. The improved 

drainage  in these tww areas may be responsible  in  part  for  the  formation 

of Luvisolic soils. 
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The  vegetation on the  Bluebill soils west of the  river is 

dominantly tall spruce  and  aspen  (Mixedwaad  Forest). The  Bluebill 

area on  the  south  side of the  river  has  stands of jack  pine  at 

higher  elevations  and  mixedwood  stands at  lower ele9ations. 

The  Orthic Gray Luvisol  profile has 6 cm of a  black L-H 

(organic) layer  over a leached  Ae (14 cm)  over a reddish  brown  Bt 

horizon. The mean  solum  thickness is 37-11 cm. + 

Map Units 

B b l  - Dominantly  Orthic  Gray  Luvisols  and  significant  Degraded 
Eutric  Brunisols. 

Bb2 - Dominantly  Brunisolic  Gray Luviools and  significant  Degraded 
Eutric  Brunisols  and Rego Gleyaols, peaty phase. 

Approximately 21,250 acres of the Bluebill  Association  were 

mapped. 

Bulmer Association 

The Bulmer Association  consista  dominantly of peaty Rego 

Gleysols  developed  on  very  fine  sandy loam and  silt loam lacustrine 

material less than  one  meter  thick over till. It occurg on long 

gentle  slopes (Pig.20 1 and  in  depressional  areas on  level to 

strongly  ridged  and  rolling  landscapes. 

The  vegetation is mainly black spruce  with  occasional larch, 

dense  ericaceous  shrubs,  and mome8. Undisturbed  areas  with thick 

insulating moss layers  are  frozen for a large part  of  the  summer, 

particularly  in  the  Camsell  Bend area. 
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Fig .  20 - The dark-colored area is shor t   b l ack   sp ruce  
growing on peaty Rego F l e y s o l s  o f  t h e   B u h e r   A s s o c i a t i o n .  
This  area is  a north-facing  s lope,   southeast  of t he   L ia rd  
River i n  95G. The r i d g e   i n   t h e  background  where  the 
seismic l i n e  d isappears  is a bedrock  high. The s t e e p e r  
s l o p e  down from the   r idge   to   where   the   g leysols   begin  is 
well-drained  near   the  top,   but  has considerable   seepage water 
a f f e c t i n g  it .  It is mapped as Bv4. A close-up of t h e  vege- 
t a t i o n  on t h i s  slope is shown i n  Fig. 6 . Over t h e   r i d g e  
on the   sou th - fac ing   s lope ,   t he   B lueb i l l   Assoc ia t ion   occu r s .  

Also i n   t h e  Bulmer areas are minor  amounts of well-drained 

Or th i c   Eu t r i c   Brun i so l ,  Gleyed Orth ic   Eu t r i c   Brun i so l s ,  and Organics.  

The peaty Rego Gleysol   has  a 24 f 8 cm thick organic   l ayer   over  
* 

mott led gray material (Fig.  21). There is c o n s i d e r a b l e   v a r i a b i l i t y  

i n   t h e   t h i c k n e s s  of t he   l acus t r ine   depos i t ,   r ang ing  from a high  of 

100 cm t o  as low as 10 cm with  a mean of 40.5 cm. 

* 
Standard  deviat ion  determined  with 34 samples. 
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Fig. 21 - A profile of a Rego Gleysol, peaty phase, 
developed on silt loam lacustrine. 

Map Units 

Bu1 - Dominantly Rego Gleysols,peaty phase. 

Bu2 - Dominantly Rego Gleyso16,peaty  phase, and significant Orthic 

Eutric  Brunisols. 

This unit  occurs in sloping or depressional areas where there 

arel'islands"of well drained soils, either on topographic highs or 

next  to a drainageway. 

Bu3 - Dominantly Rego Gleysols, peaty phase, and significant Gleyed 

Orthic  Eutric  Brunisola. 

This unit is similar t o  Bu2, except that the better  drained 

areas show evidence of gleying or imperfect drainage. 
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Bu4 - Dominantly Rego Gleysols, peaty phase, and significant Organics. 
Bu5 - Dominantly Rego Gleysols, peaty phase, and significant Orthic 

Eutric Brunisols and Organics. 

Over  the whole area mapped, t h e  Bulmer Association contains 

about 254,000,  37,700, 21,000, and 54,000 acres of Peaty Rego 

Gleysols, Owthic Eutric Brunisals, Gleyed Brunisols, and Organics, 

respectively. 

Bulmer soils often occur camplexed with morainal depos i ts  

(Rabbit Creek or Trout Lake Associations) near the upper, outer 

edges of the  Lacustrine Benchland. In these cases, the till is 

exposed on ridges and topographic highs,  while the Bulmer lacustrine 

veneer occupies the lower slopes and depressions. 

E 
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COARSE SILTY LACUSTRINE VENEER OVER SAND 

Bluefish Association 

The Bluefish Association occurs  in  widely  scattered  areas of 

the map area and in  different  environments. It consists chiefly 

of Degraded  Eutric  Brunisols  with  minor  amounts of peaty  Rego  Gleysols 

developed on silt loam lacustrine material less than  one  meter  thick 

over fluvial  sands. 

The  Bluefish eoils mapped in the Fort Simpson-aredoccur next t o  
~ 

the  Liard  River  in  association with fluvial  sands of deltaic  origin. 

Surface  textures  in th is  area  are  finer  than  usual,  with some in 

the s i l t y  clay loam range.  Bluefiah is also  mapped  southwest of 

the  Liard River, on  the  sloping  area  at  elevations  intermediate 

between  Arrowhead  and  Bovie Lake sails'. . In this area'th-fluvigd sands 

may be thin  over  till.  Another  unique  area of Bluefish &ils occurs on 

a height of land partially  encircled by the  Liard  River, located 

west of the Netla River. The unique  vegetation of thie area is 

dirminantly large white birch and aspen with mountain  ash  noted. 

Some seepage  slopes  have a denre growth of willow and alder. 

Evidence from eroded channels indicates the  aand is at least a 

few meters thick over till. The fourth major occurrence of Bluefish 

soils is on the  west  side of the Liard  River,  between  the  floodplains 

and  the  Franklin  Mountains.  The  Bluefish  soils  mapped  in  this  area 

tended t o  be more variable  in  texture,  depth,  and profi le  type  than 

was usual for this Association. 
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Map Units 

BE1 - Dominantly Degraded Eutric  Brunisols 

Bf2 - Dominantly  Degraded  Eutric  Brunisols  and  significant  Rego 
Gleysols,  peaty phase. 

Approximately 39,016 acres of the  Bluefish  Association were napped 

with  about 8000 acres  mapped  on  the  hill  west of the Netla River  and 24,000 

acres  mapped west of the Liard  River. 

Babiche  Association 

The Babiche  Association  occurs  throughout the map  area  in 

association  with  the  Bluefish soils. It consists of peaty Rego 

Gleysols  and  significant  Degraded  Eutric  Brunisols  developed  on 

coarse  silty  lacustrine  material less than one meter thick over 

fluvial  sand. 

The  dominant soil consists of 15-50 cm of a black  organic 

layer  over a wet grayish silt loam material.  

The vegetation is short,  dense  black  Bpruce,  ericaceous 

shrubs,  and  feathermosses. 

Map Units 

Bcl - Dominantly Rego Gleysols ,  peaty  phase, and significant 

Degraded  Eutric  Brunisols. 

Approximately 16,000 acres of the Babiche Association are mapped. 
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FINE S$LTY ,LACUSTRINE 

Petitot Association 

The Petitot Association occurs  in  two  distinct areas of the 

Lacustrine Benchland,  north of and parallel to the Liard  River 

from Dehdjida.Creekt0 the Birch River and in the Fisherman Lake 

Area. This Association consists mainly of Degraded Eutric Brunisols, 

developed on fine silty 1acustrine.depasits. The parent material is 

grayish brown, moderately calcareous silty  clay loam to silty  clay. 

The profile is fairly shallow, with an average solum depth of 
I 

32 cm. The mean depth of the Ae is 7 cm,  but this is  quite variable, 

Orthic Eutric Brunisols (thin Ae) were recorded  in some places. 

Significant members of the Petitot Association are Orthic Gray 

Luvisols, peaty  Rego  Gleysola, and Organics. 

The Petitot Aseociation is characterized by level or gently 

undulating  topography. Drainage Pe well to moderately well on crests 

and long gentle slopes where Brunisols and Luvisols develop. Lower 

slopes are imperfectly drained- and often moist  from seepage conditions. 

These grade into poorly  or  very  poorly  drained depressions, which 

have peaty Rego Gleysols and Organic soils developed i n  them. 

I 

The vegetation of the Petitot Association is variable. The most 

common vegetation type is a young Mixed Leaftree Forest with short, 

dense,  even-aged stands of trembling aspen and white birch, with 

alder,  buffalo  berry, will,ow, and usually white spruce in the 

understorey. Herbs and mo88es are sparse. These etands are of 

f i r e  origin and, given time, white spruce would most likely  succeed. 
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Another  vegetation  type cornon on  imperfectly  to  poorly  drained 

lower  slopes of the  Petitot  Association,  but  also  present on seepage 

slopes of other  soils,  is a short, dense stand of birch, alder,  and 

willow  in about  equal height and proportion. 

Black  spruce,alone, or in comblnation  with  tamarack  and  birch, 

usually  occurs  adjacent  to w e t  depressions. The  depressions  them- 

selves  usually  support sedge with scattered  tamarack,  willow,  and  birch. 

On the  small area of Petitot  soils  mapped in the  Fisherman Lake area, 

there is tall  aspen forest.  

Map  Units 

Pel Dominantly  Degraded  Eutric  Brunisols  and  significant  Orthic 

Gray Luvisols. 

This  unit  has  dominantly  well to moderately  well  drained  soils 

on gentle  slopes. 

Pe2 - Dominantly  Degraded  Eutric  Brunisola and significant  Orthic 

Gray  Luvisols  and Rego Gleysols,  peaty phase. 

This unit  is  similar  to  Pel, in that  external  drainage is 

developed, but there are significant,  poorly,;drained  depres- 

sions and drainageways. 

Pe3 - Dominantly  Degraded  Eutric Brunisols and  significant Rego 
Gleysols,  peaty  phase. 

This unit is dominantly well  drained,  with  scattered  small 

depressions. 



- 113 -. 

Map Units  (Continued) 

Pe4 - Dominantly  Degraded  Eutric  Brunisols  and  significant  Rego 
Gleysols,  peaty  phase,  and  Organics. 

This  unit has poor  external  and  internal  drainage,  and  has 

numerous  small  depressions  and  sloughs  scattered  throughout. 

Approximately 31,300 acres of Petitot  soils  were  mapped  in 

95G and 9,600 acres were  mapped in the  Eisherman  Lake  area. 

Gros Cap Association 

The Gros Cap  Association  is a silty  clay loam lacustrine 

deposit  and  occurs  near  the Liard River. The dominant soil is  the 

well  drained Orthic Gray  Luvisol.  It  has  7.22  1.3*~  cm  organic  layer 

(L-H) over a ' 12.427.4 cm  leached  Ae  horizon  over a reddish  brown 

Bt  horizon. 

The Gros Cap soils are  similar  to  the  Petitot  soils  in  texture 

and  parent  material,  but  have a more  strongly  developed B horizon 

and a thicker  solum. 

The topography is level t o  gently  undulating,  and  there are 

generally  few  poorly  drained  sites  in  the  landscape (Fig. 22) .  

The  vegetation is Mixedwood  Forest-aspen  and  white  spruce, 

with  buffalo  berry,  alder,  raspberry,  bunchberry,  and  feathermoss as 

common plants  in  the  understorey. 

Map Unit 

Gcl - Dominantly  Orthic  Gray  Luvisols. 
Approximately 3700 acres  are  mapped alone, near Fort. Simpson, 

and 1700  acres  occur  complexed  with  Sibbeston  soils,  between 

the  Mackenzie  Highway and the Liard River. 

* The  mean  and  standard  deviation  were  calculated from 12 observations. 
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Fig. 22- A landscape of the  Gros Cap Aadociation 
with a mixedwood  forest  stand. 

Big Island  Association 

Big  Island soils occur in two  distinct  areas of the Lacustrine 

Benchland, nor th  of and parallel  to  the  Liard River from  Dehdjida 

Creek  to  the  Birch  River and in the  Fisherman  Lake  Area. 

This  association  consists  mainly of peaty Rego Gleysols  developed 

on fine silty  lacustrine  deposits. It represents  the  poorly  drained 

equivalent of the Petitot  Association. The parent  material  is 

grayish brown, moderately  calcareous,  silty  clay loam to s i l t y  

clay. 

The  peaty Rego Gleysols of the Big Island  Association  have a 

thick C.10-50 .cm) ,layer af ., decbmp&ing~.~drganic haterial (L-H) , over mattled 

brownieh  gray  calcareous  silty clay loam or silty  clay (Ck) . 
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These  soils  are  formed on poorly drained lower slopes, 

depressions  and drainageways, and bf ten grade into  Organic  terrain. 

Degraded  Eutric  Brunisols  are also significant  in  this  association, 

occurring  on  knolls  within a predominantly  poorly,drained  area. 

The  topography of the Big Island  Association is level t o  gently 

undulating. 

Vegetation is predominantly  Black  Spruce  Forest, with short 

dense  stands  of black spruce,  ericaceous  shrubs,  and  mosses.  More 

open  meadow areas,,with sedges, grasses  and  scattered  shrubs, 

tamarack, and black  spruce  are common in  depressional  areas,  where 

Qeysols  grade  into Organic soils. 

Big  Island soils occur in two types of areas, Ili :95G.it OCCUKS in 

small  dapressions  surrounded by better drained soils. In the 

Fisherman Lake Area  it is more common in  large sloping depressional 

basins and drainageways. 

Map Units 

Bgl - Dominantly Rsgo Gleysols,  peaty  phase. 
This  unit occurs mainly on a large  inclined  area  in the 

Fisherman  Lake  basin. 

Bg2 - Dominantly  Rego  Gleysol,  peaty phase, and  significant  Degraded 

Eutric Brunisols and  Organics. 

This  unit  occurs  in  enclosed  depreseione with well  drained 

soils interspersed  in it, or in  drainageways. 
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Map Units (Continued) 

Bg3 - Dominantly Rego Gleysols, peaty phase, and significant 

Organics. 

This unit occurs in the large depressional basins and drainage- 

ways around Fisherman Lake. I 
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Approximately 4500 acres of Big Island soils were mapped in 95G 

and 19,300 acres were mapped in the Fisherman Lake area. I 
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FINE SILTY LACUSTRINE VENEER OVER TILL 

Celibeta  Association 1 

The  Celibeta  Association  consists  chiefly of Orthic  Gray 

Luvisols  developed on silty  clay loam lacustrine  material,  less 

then  one  meter  thick  over  till.  Also  included  in  this  association 

are  lesser  amounts of Cleyed  Orthic  Eutric  Brun,isols,  Brunisolic 

Gray  Luvisols,  and  peaty  Rego  Gleysols. 

The  Celibeta  Association is mapped  in  the  Fisherman  Lake  Area. 

Associated  with it are clayey  lacustro  till  (Pointed Mountain 

Association)  and  fine  silty  lacustr-ine  deposits (Petitot Association). 

Landforms are usually  gently sloping or undulating.  The well drained 

soils  support  mainly  tall,  dense  stands  of  trambling  aspen  or  aspen- 

I 

white  spruce,  with alder, rose,  bunchberry,  and  twinflower  common 

understorey  species. 

Map Units 

Cbl - Dominantly  Orthic  Gray  Luvisols  and  significant  Brunisolic 
Gray Luvisols  and  Gleyed  Orthic  Eutric  Brunisols. 

This  unit  occurs  on  gently sloping upland  areas between Fisherman 

Lake and  the  Liard River. The  land  slopes  gradually  to  the 

river,  with  very  little  local  relief,  Minor  depressions  tend 

to be wetter  and  contain Gleyed Orthic  Eutric  Brunisols.  The 

area  tends to appear  very  uniform,  with  similar  vegetation 

occurring  on  all  soils. 

Cb2 - Dominantly  Orthic  Gray  Luvisols  and  significant Rego Gleysols, 

peaty  phase. 

This  unit  occurs  in  areas  with  more  local  relief  and  thus a 

greater  proportion of poorly  drained  areas  (peaty Rego Gleysols) .  
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Approximately 46,000 acres of the Celibeta  Association  were 

mapped, of which 39,000 acres were well or  imperfectly  drained,  and 

6800 acres  were  poorly  drained. 

Coty Mountain  Association 

The  Coty  Mountain  Association I s  of limited  extent,compriaing 

only 1455 acres near the  Muskeg River. It is dominantly Orthic 

Eutric  Brunisols, with significant  Gleyed  Brunisols  developed on 

silty  clay loam lacustrine  material,  less  than  one  meter  thick 

over till. This s o i l  is similar t o  the  Petitot  Association,  except 

that till is encounterdin t h . ? O p .  @erer-:of.soil. 

The dominant vegetation is tall stands of white  spruce  and 

aspen. 

Map Units 

Ctl - flominantly  Orthic  Eutric  Brunisols 
Ct2 - Dominantly  Orthia  Eutric Brunisols and significant  Gleyed 

Orthic  Eutric  Brunisola. 
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MORAINAL UPLANDS 

Morainal  deposits  ( t i l l)   cover  the  bedrock  over the entire 

I n t e r i o r   P l a i n s  region, up to   t he   base  of the  Franklin  Mountains. 

In   t h i s   su rvey   t he   mora ina l   so i l s  marked the  outer   edge of t h e  

sphere of i n t e r e s t  and thus were n o t   s t u d i e d   i n  much d e t a i l .  

The t i l l  'is of v a r i a b l e   t e x t u r e ,  ranging from  sandy  loam t o  

heavy clay. 

The coarser- textured tills (Rabbit  Creek  Association)  occur 

nor theas t  of Fa r t  Simpson  and near  the  mountains  and  uplands i n  95G.  

S i l t y   c l a y  loam and c lay  loam t ex tu res  are common for the   Trout  

Lake Association, which  occur s c a t t e r e d  over t h e  whole map area. 

The stone  content  of t he  till is v a r i a b l e ,  but is usual ly   h ighes t  

i n   t h e   R a b b i t  Creek s o i l s .  

An unusual  deposit  of l a c u s t r i n e - l i k e  t i l l  of c l a y   t o  heavy 

clay t ex ture   occurs  in t he  area west of Fort   Liard,   between  the 

B.C. border and Mount Coty. This l a c u s t r o  till material (Pointed 

Mountain  Association) is dark colored,  moderately  calcareous  with 

very few s tones  or  pebbles.  

S o i l  development  has  produced a wide   var ie ty  of prof i le  types.  

The dominant soils on well drained sites are t h e  Gray Luvisols   with 

prominent Ae horizon, (4-12 cm th ick)  over a Bt harizon.  Gleyed 

Brunisols  tend  to  occur on some of t h e  moist  s i d e  s lopes  on the  clayey 

l a c u s t r o  t i l l  depos i ts .  The depress iona l  areas on a l l  types of till 

materials are poorly drained, with  Rego Gleysols ,   peaty  phase,   the  

dominant soil. 
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The  vegetation  on  the loam and  clay loam tills has mostly  been 

recently  burned  and  is  regenerating to pine  and  aspen on the well 

drained  sites  (Fig. 2 3 ) .  

Fig. 23 - Pine  and  aspen  regeneration on a strongly 
ridged  morainal  area  east of Fort  Liard. 

The clayey lacustro till  area has older  medium-dense  stands 

of large white spruce  and  aspen. 

The  landform  on  the  loam and clay  loam  morainal  areas is 

gently  undulating to strongly  ridged,  with  drumlins  and  flutings 

(Fig. 24). They are  generally  oriented  northeast to sourthwest  and 

indicate  the  direction of the  movement of glacial  ice.  Luvisols and 

Brunisols occur on  the  well  drained  ridges with peaty  Gleysols  and  Organic 

soils  in  the  interridge  depressions.  The landforms in the  lacustro  till 
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Fig. 24 - Strongly-ridged  morainal  landscape,  southeast 
of Fort Simpson. 

area are usually on a larger  scale, with large rol l ing h i l l s  or high 

broad ridges (Fig.  25). See also Plate 5 ,  Appendix I .  

The Harris  Association, mapped northeast of the Mackenzie River, 

i s  also  included  in the Morainal Uplands Physiographic Distr ic t .  It 

is a morainal d e p o s i t  which has been severely eroded by the Mackenzie 

River, leaving a stony  boulder pavement on the  surface. 
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Clayey  Lacustro  Till 

Pointed  Mountain  Association 

The Pointed Mountian Association consists  chiefly of Luvisols 

with  minor  amounts of Brunisols sud G1eysols developed  on  clay  and 

heavy  clay  lacustro  till  deposits.  This  Association  occurs  only  in 

the  Fisherman  Lake area, west of the  Liard  River  and south to the 

B.C. border. 

The parent  material  is a dark-colored,clay-rich  material  with 

very  few  stones.  The  source of this  material  is  unknown. In some 

areas  at  higher  elevations, a brown-colored, lighter-textured  till 

was found over the Pointed Mountain till. 

The  landscape is characterized by large  rolling  hills, with 

very  long slopes (Fig.25 ).  There are also some  high,  steep,bedrock 

controlled ridges. 

Mixedwood  Forest is the predominant  vegetation, with mature 

and over-mature  stands of large  and  tall  white  spruce  and  aspen. 

The main  understorey  species are alder,  rose,  lowbush  cranberry, 

bunchberry,  and  feathermoss. 

Map Units 

Pd1 - Dominantly  Orthic  Gray  Luvisols. 
Pd2 - Dominantly  Orthic  Gray  Luvisols  and  significant  Brunisolic 

Gray  Luvisols. 

This  unit was mapped on steep slopes or high  ridges  that 

included  only  well  drained  soils. 

1 
1 
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Fig. 25 - Rolling landscape commonly associated  with 
Pointed Mountain soils. 

Pd3 - Dominantly Orthic Gray Luvieols and significant Brunisolic 

Gray Luviaols and Gleyed Degraded Eutric Brunisols. 

Thir unit occurs on the long sideslopes with the Luvisols 

i n  the higher we l l~dra insd  areae and the Gleyed Bruni8018 on 

the lower seepage slopes. 

Pd4 - Dominaritly Orthic Gray Luvisols and significant Rego Gleysols, 

peaty phase, 

This unit occurs i n  area6 of shorter, steep slopes that  consist 

primarily of wel1,Tdrainsd upper slopes and poor1y')drained 

depreaaions. 
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Approximately 42,083 acres of the Pointed Mountain  Association 

were mapped.  Seventeen  per  cent of the  area  had steep (9-15X) 

slopes,  while  11%  had  poorly  drained  soils. 

Fisherman  Lake 

The  Fisherman  Lake  Association  consists of poorly  drained 

(Rego Gleysols,  peaty phase), imperfectly  drained  (Gleyed  Degraded 

Eutric  Brunisol),  and  very  poorly  drained  (Organic)  soils. The 

parent  material  is the same as  the  Pointed  Mountain  Association 

(clay to heavy  clay  lacustro till). 

The  Fisherman  Lake  Association  occurs only in  the  Fisherman 

Lake area on long  gentle  north-facing s lopes ,  or in broad (1 - 3 miles), 

wide  basins (Fig. 26 and Plate 5). The vegetation is  usually  dense, 

.medium-height  Black  Spruce Forest. 

Fig. 26 - Large basin areaof extensiveRego  Gleysols,  peaty 
phase,  (Fisherman  Lake  Association)  south of the  Kotaneelee 
River. The  vegetation  is  dominantly Black Spruce  Forest. 

1 
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t 
I Map Units 

F s l  - Dominantly Rego Gleysole, peaty phase. 

Fs2 - Dominantly  Rego  Gleysols, peaty phase, and significant Gleyed 

Degraded Eutric Brunisols. 

This unit occurs in level to undulating areas where a slight 

rise will have better drainage and the formation of a Gleyed 

Brunisol soil. 

Fs3 - Dominantly Rego Gleysols,  peaty  phase, and significant 

Organics. 

This unir is,mapped in a large basin area, where the lowest 

portions are very poorly adrained and contain rganic soils. 1 
Approximately 17,000 acres of Fisherman Lake soils were mapped. 

\ 

I 
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Fine LQamy Till 

Trout  Lake  Association 

' The  Trout  Lake  Association  occurs  throughout  the  entire  map 

area. It is composed  dominantly of Orthic  Gray  Luvisols (Fig. 27 ), 

with  significant  Brunisols  and Gleysols developed on clay  loam  till. 

The  Orthic  Gray  Luvisol profile consists of a grayish  brown 

Ae  horizon 11 f 7 cm thick,  over a reddish  brown  Bt  about 20 cm thick, 

over an olive  gray  moderately  calcareous  till. 

The  largest  area of Trout  Lake  soils  is  mapped  southeast of 

Fort Liard,  where  it occurs primarily on strongly-ridged 

and  rolling  topography.  often  complexed  with  Bovie  Lake  soils. 

The  vegetation on the Trout  Lake soils is dominantly  Mixed 

Leaftree,butwhlte  spruce  occurs onmoister sites  and  jack  pine on 

drier  sites. 

Fig. 27 - An Orthic Gray Luvisol  with a highly-leached 
Ae horizon, 12 cm  thick,  over a brown-colored  Bt. 
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Map Units 

Tkl - Dominantly  Orthic  Gray  Luvisols. 
This  unit occurs primarily in complex  with  Bovie  Lake  soils 

in the Fort  Liard  area. The Trout Lake soils  occupy  the 

crests of ridges or tops of the  knoll,  while  the  Bovie  Lake 

lacustrine  veneer  occupies the side  slopes  and  depressions. 
I \  

Tk2 - Dominantly  Orthic  Gray  Luvisols and significant Rego Gleysols, 

peaty phase. 

This  unit  is  mapped  in a strongly  rfdged  upland area, east of 

the  Netla  River. 

Tk3 - Dominantly  Orthic  Gray  Luvisols  and  significant  Brunisolic 
Gray Luvisols and Gleyed Degraded Eutric Brunisola, 

This unit  occurs on isolated  hills in the  upland  area  southeast 

of Fort  Liard.  The  higheetpartsof  each  hill  are Gray 

Luvisols,  with  the  Gleyed  Brunisols  occurring  on  the  lower 

imperfectly  drained  slope position. 

There  are  105,324  acres of the  Trout  Lake  Association,occurring alone, 

although a large  acreage  occurs  in  complex  with  Bovie  Lake  and  Bulmer soils. 

Cormack Lake Association 

The Cormack Lake Association  occurs  mainly east of the  Netla 

River  and  on  the  northern  slope of the  Martin  Hills,  and  consists 

chiefly of peaty Rego  Gleysols,  with  minor  amounts of Orthic Gray 

Luviaols  and  Organics. The parent  material is a.rnoderately  calcareous 

clay  loam  till,  similar t o  the  Trout  Lake  Association. 
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The vegetation is dominantly stunted black spruce. Since 

these soils usually occur at  higher elevations, they tend to be 

colder and remain frozen longer than most Gleysols 

Map Units 

Cm1 - Dominantly Rego Ghysols ,  peaty phase, 

Cm2 - Dominantly Rego Gleysols,  peaty phase, and significant  Organics. 

Cm5 - Dominantly Rego Gleysols,  peaty phase, and significant Orthic 

Gray Luvisols and Organics. 

I 
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Coarse Loamy Ti11 

Rabbit Creek Association 

The Rabbit Creek  Associa'tion  occurs in the  uplands  north of 

the Liard River in 95G, beyond the extent of the  lacustrine  deposits. 

The  soils  are  dominantly  Orthlc  Gray Ludisols, with lesser amounts 

of Brunisols  and  Gleysols,  all  developed on sandy loam and loam- 

textured  moderately  calcareous  till. 

The  topography varies  from gently  undulating to  strongly  ridged, 

usually sloping towards the  river v a l l e y .  

The vegetation is dominantly Mixed Leaftree,  with  Pine 

Forest on drier,  fire-prone  areas. 

Map Units 

Ra1 - Dominantly  Orthic  Gray Luvisols, with  significant  Degraded 
Eutric  Brunisols. 

This unir is usually  mapped in complex  with  the Bulmar Associa- 

tion. The peaty  Gleysol on lacustrine  veneer (Buber) occurs 

in interridge  depressions with the Brunisols  and  Luvisols 

occurring on the well  drained  till ridges.  

Ra2 - Dominantly  Orthic Gray Luvisols  and  significant  Degraded 
Eutric Brunisols  and Rego Gleysols, peaty phase. 

This unit is mapped  in  upland areas above the occurrence of 

lacustrine  deposits. 

The Rabbit Creek  Association  occupies 34,601 acres,  including 

complexes. 
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Harris Associat ion 

The Harris Assoc ia t ion   occu r s   on   t he   no r theas t   s ide  of t h e  

Mackenzie  River,  near  Fort  Simpson. The pa ren t  material is a very  

stony  eroded till. Included i n  t h e  Harris Assoc ia t ion  are Bruniso ls ,  

peaty  Gleysols ,   and  Organic   soi ls .  

The Harris Associat ion is cha rac t e r i zed  by i ts  g e n t l y   i n c l i n e d  

surface,   sloping  southwest  towards  the  Mackenzie River. 

I n  most cases t h e r e  is no m i n e r a l   s o i l  over the   s tony   boulder  

pavement, j u s t   va ry ing   dep ths  of organic  material. Nearer t h e  river 

a l luv ia l   depos i t s   have   cove red   t he  Harris s o i l s .  These  deposi ts  are 

mapped as the  Poplar  Association.  Another area h a s   f l u v i a l   s a n d s ,  

less than  one meter t h i c k   o v e r   t h e  t ill ,  forming   S ibbes ton   so i l s .  . .  

Map Uni ts  

Hrl - Dominantly Or th i c   Eu t r i c   Brun i so l s .  

This   un i t   occurs  on the   we l1 ,d ra ined   h ighe r  sites. 

Hr2 - Dominant ly   Or th ic   Eut r ic   Bruniso ls   and   s ign i f icant  Rego Gleysols ,  

peaty  phase.  - 
Hr3 - Dominantly O r t h i c   E u t r i c  Brunieols and   s ign i f i can t  Rego Gleysols ,  

peaty phase, and Organics.  

T h i s   u n i t   c o n t a i n s   l a r g e  amounts of poorly-drained  and  very 

poor ly   d ra ined  areas with  varying  thickness  of an   o rganic   l ayer .  

Hr4 - Dominantly Rego Gleysola ,   peaty  .phase,   and  s ignif icant  

Or th ic   Eut r ic   Bruniso la   and   Organics .  

Approximately 55,484 acres of t h e  Harris Assoc ia t ion  were mapped. 

i 
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ORGANIC SOILS 

There are  two principal types of organic soils in the  area-- 

bogs and  fens.  Both types occur throughout the area,  generally  increasing 

in occurrence from south to  north.  They occur.in seParat@ distinct 

areas,  particularly in the Deltaic Sand Plain, but 

commonly are associated with mineral soils, occurring in very poorly- 

drained depressions or on gentle slopes. 

- Fens  are  low-lying,  sparsely  treed depressions, usually  formed 

under  the influence ofi mineral rich groundwater (minerotrophic). 

There is little permafrost in fens because they are wet,  low, and sparsely 

treed,  except where strings and mounds may  build up. 

Bogs are  raised above surrounding terrain and thus  rely on precipi- 

tation  for moisture and nutrients (ombrotrophic). The dry elevated 

surface acts as an effective insulator and  permafrost is therefore 

widespread. 

Grainger Association 

The Grainger Association consists mainly of Cryic Fibrisols 

developed on bogs. The most common type of bog encountered in the survey 

' area is the  peat  plateau. It has frozen aphagnum  derived  peat  deposits, 

with hummocky surface8 raised 1-2 metera above surrounding minerotrophic 

fen deposlits or lakes with which they are usually  associated. The most 

important feature is the thlck, permanently frozen stratum. The peat 

deposits are one to several meters thick,  and are  usually frozen below 

60 cm. They  may be underlain at times by moderately decomposed  forest 

and/or fen peat. Bog soils are low ln fertility  and low in pH. 
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The peat  plateau  often  has  a.pock--marked  appearance, due t o  thaw 

pockets   or   col lapse scars (themookarst)  which  have a lower, wetter 

surface.  These thaw pockets are of ten   fen- l ike   bu t   co t tongrass ,  sphagnum, 

and l ea the r   l ea f   u sua l ly  predominate rather  than  sedges,  .as i n  a t r u e  

fen  (Lavkulich et al, 1972) .  The collapsed f e n   p a r t  of the   pea t land  

has a high water t a b l e  and the   co l laps ing  edge forms a s t eep  bank, 

of ten   wi th   l ean ing ,  dead trees. The peat materials vary i n  o r ig in .  

The su r face  peat is usua l ly  of t he  fen type,   but   the   underlying  dis turbed 

pea t   o r ig ina tes  from the  collapsed  peat.   These thaw pockets may be 

i n   v a r i o u s  states of col lapse,   ponding,   and  inf i l l ing  with  aquat ic  

vegetat ion,  which eventual ly  lead t o  build-up agairî. Thus, depending 

on the   s t age  and size of thaw pockets,  permafrost may be  lower  than 

in   the  surrounding  peat   p la teau,   or  i t  may be absent. I n  any case, 

the  material is usua l ly   su f f i c i en t ly  decomposed t o  be mesic r a t h e r  

t h a n   f i b r i c .  Peat p l a t eaus  develop on f l a t s  between streams o r  as 

build-up areas bes ide  o r  i n  fens.  Thus, i n  any pea t   p la teau   there  

are usua l ly   assoc ia ted  areas of fens and ponds. Narrow channel  fens 

and  marshy drainage  channels are most o f t e n  found i n  pea t   p l a t eaus  

i n   t h i s  area. 

Bogs are p a r t  of a continuum in  the  landscape,   represent ing  the 

very poorly  'drained  port ions.   Therefore ,   they  grad&  into  peaty Gleysols 

which  occupy the mid-slope  positions  between  depression  and well 

drained  r idges.  Where Gleysols are s igni f icant ,   they  are complexed 

with  Graingér . 
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- 
The  usual  vegetation on peat  plateaus is Bog Forest open 

stands of stunted  black  spruce, a dense ground cover of abrador  tea, 

cowberry, bog rosemary, bog cranberry,  sphagnum mosses, and, in the 

northern  parts of the  area,  lichens.  Thaw  pockets  have cotton grass, 

sphagnutn,leather  leaf-,  eedges,apd aquatic sphagnum. , bler&ciat~d. fen areas 

have willow, bog birch, scattered tramarack, .,m~ses, and  sedge. 

The peat plateau is identified  by  its  dark  pattern  (black spruce), 
I 

pock-marked  with  whit+  collapse scars. Often  channel  fens  occur in a 

dendritic pattern. In more  northern areas the black  spruce is usually 

thin and the  Cladonia  lichens  give a white tone t o  the  bogs. 

Palsa bogs are also  mapped in the  area.  Palsas  are  ice-cored 

peat  mounds,  usually  occurring as islands within fen areas. They are 

steeply  domed, 3-4 meters  in  height,  and  generally  less  than 50 meters 

in diameter. 

Mapping 

44s sua 

Vegetation is similar t o  peat  plateaus. 

;ested, the dominant  typa of bog landform is th e peat 

plateau,  usually  with  thermokarst  collapse scars. This is symbolized 

on the map as Bpc. At  the large scale, a peat  plateau 18 usually 

patterns of smaller units,  flat bogs, domed  bogs,  and bowl bogs. At 

the  scale of mapping  used,  theee are not  usually  separated.  Blanket 

bogs with no collapse  features are not common. Palsa bogs usually 

occur  in  association  with  Trail  River fen deposits  and are symbolized 

in  the  landform of Trail  River as Bd (domed  bog). 
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Map Units  

G1 - Dominantly  Cryic Fibr i so l s  and s ign i f i can t   Typ ic  Mesisols. 

Peat p l a t eau   w i th   ex tens ive   co l l apse  scars and adjacent  fen 

areas. 

G2 - Dominantly  Cryic  Fibrisols and s ign i f i can t   Cry ic   Mes i so le .  

S t r a i g h t  bog p l a t eau   w i th  smaller, less extens ive   co l lapse  scars. 

Permafrost  is usual ly   p resent ,  even under co l l apse  &cars, b u t . a t  a 

lower  depth. 

The Grainger Associat ion was mapped on 290,000 acres on the   survey  

area, wi th  140,000 of t h e s e  i n  95H. 

Fig.  28 - Pea t   p l a t eau  with wetter c o l l a p s e  scar no t i ceab le  
a t  the   cen t r e .  The area has been p a r t i a l l y   b u r n t   r e c e n t l y  and 
is predominantly  covered by Labrador tea, w i t h   s c a t t e r e d  young 
jack pine and black   spruce  (note c h a r c o a l   i n  foreground). The 
wetter co l l apse  scar has  sphagnum and other  mosses  with  tamarack 
and  black  spruce  around  the edge. 
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Trai l  River  Association 

The Trail River Association  consists  mainly of Mesisols developed 

on fens.  Fens are peat-covered areas ,with a high water t ab le ,   u sua l ly  

groundwater  which  has  percolated  through  mineral s o i l s  and is the re fo re  

mineral-rich.  In  t h i s  area fens  have  shallow t o  deep,well  to  moderately 

well-decomposed sedge  peat. The associated soils are dominantly Typic 

Mesisols, with an average of 15 cm of f ibr ic  peat  over mesic peat .  

There is little permafrost   in  fens,   al though it does occur where fens 

are in   t he   p rocess  of building up t r a n s i t i o n a l   t o  a bog landform. In  

these  areas the  above profile may be  frozen at shallow  depths  (Cryic 

Mesisole) or  i f   t h e  matergal is dominantly f i b r i c   ( C r y i c  Fibriso le) .  

Hydric   Flbr lsols   occur   associated with wet pond areas. 

Vegetation on the fens  is predominantly  sedges,  grasses, willow, 

dwarf birch, and sometimes sparse tamarack and black spruce.  

There are oeveral   typee of fens i n   t h e  area, described as follows: 

1. Horizontal  Fen 

Horizontal   fens  are extensive,   f lar   low-lying areas which  have a 

smooth(light-shaded)  appearance on air photos. These areas are 

r e l a t i v e l y  dry types of fen ,  composed of closely-set mossy mounds 

with water between. 

Vegetation- Scatteredtamarack,willow and dwarf birch  shrub  or   sedge 

meadow predominate.  Underneath the dominant cover ,   the  mossy mounds 

are mixtures of Aulacomnium p a l u s t r e  and  Tomentbpnum ni tens   wi th  

occaeional  feathermosses and sphagnum. 
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- Soils - Typic &sisols are most common; Hjrdric F i b r i s o l s  and Cryic 

& s i s o l s  are s i g n i f i c a n t  in soine areas. 

2 .  Pat te rned  Fen 

I Patterned fen occurs i n  gent ly   s lop ing  areas wi th   ra i sed   r idges  

I 
8 

i n  a matr ix  of water-saturated  hollows. The r idges   bu i ld  up enough 

above  the water leve l   wi th   the   es tab l i shment  of sphagnum mosses,  ericaceous 

shrubs,  and trees, tha t   permafros t  forms. 

a) s t r i n g   f e n  - Ridges are usua l ly   pa ra l l e l   s t r i ngs   runn ing  across 

I the   s lope ,   perpendicular   to  water moveaent. 8 
b) Net fen  - Net- l ike   pa t te rn  of interconnected  r idges and hollows (Fig. 29) 

Vegetation 8 
In   both  types the r idges  are usual ly   t reed   wi th   s tun ted   b lack  

spruce and tamarack,  dwarf birch,   wi l low,   er icaceous  shrubs and  mosses. 

The hollows  usually  have  shallow ponds w i t h   l i g h t  brown a lgae  o r  sedge I I 
mats with aqua t i c  mosses. 

Soi le  

Hollows - Typic  Mesisol 

Ridges - Cryic  Mesisol  and/or Cryic  F i b r i s o l  

3.  Pond Fens  (Floating fens) 

Pond Fens are complexes of deep  ponds  and fen f lats .  

Veaetation 

Floating  sedge mats and sedge meadow, with  shrubs on low mounds 

and r idges  or trees (black  spruce,   tamarackbirch)  on topographic 

highs.  The ponds usual ly   have  green  or  brown a lgae ,   o f t en   d i sgu i s ing  

the exten t  of water v i s i b l e .  

Soil - 
Typic  Mesisols  and  Hydric  Fibrisols 

i. 
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4 .  Channel  Fens  (Stream  fens) 

Channel fens are grassy  drainageways,  usually a minor  component 

of peat plateaus. 

Mappinq 

The following represent  the  type of fens  mapped  in the area 

and their  landform  designation  on the soil map: 

Nh - Horizontal  fen - flat 
Na .- Patterned  fen - pattern of ridges and hollows 

Nf - Floating  fen - floating (on ponds) 
Nt - Stream  fen - following  drainageways,  usually  mapped  as a 

component of the  Grainger  Association. 

Nc - Collapse  fen - usually part of bog matrix, usually  mapped 

as a component of the  Grainger  Association. 

Map Units 

The Trail River map units  are  intended t o  reflect these different 

types of fens,  plus  significant occurrences of bog plateaus or palsas 

which often  occur in fen  areas  but cannot be  mapped  aut  at the scale 

of 1:50,000. 

Trl - Dominantly  TypiciMesisols and significant Cryic Fibriso ls .  

Patterned  fens.  In sotm areas of shallow  deposits Terric Mesisols occur. 

Tr2 - Dominantly Typic Mesisols  and  significant  Cryic  Fibrisols. 
I Dominantly horizontal fen eth:.@,ignlf i c m t . p m f  r&t build-up 

areas (palsas  and amall peat plateaus) 

Tr3 - Dominantly Typic Mesisol and  significant  Hydric Fibriaols  and 

Cryic Fibrisols, 

Very  wet fen areas with ponds (open and infilling) and scattered. ice-cored 

paleaa or peat plateau areas, too  small t o  be mapped out.  These  small, 

usually rounded treed *a;. . :of ten havn.mUapee holes  in  the  centre. 
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The Trai l  River Association is mapped on 272,000 acres in the 

survey area, with 220,000 acres in Mapsheet95H alone, where it occurs 

over  extensive f l a t .  areas with innumerable ponds and often scattered 

sand dunes. 

I 
I' . 
I 
1 

8 
I 
I 

8 
Pig. 29 - Patterned fen on the north side of. the Mackenzie 
River. Note the higher elevation of the Deltaic Sand Plain 
on the south s i d e  of the Mackenzie River in the background. I 

1 
1 
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MISCELLANEOUS TYPES 

Alluvium 

Deposits of alluvial sand and gravel  occur on sand bars  and 

i s lands .  These deposits are prgaently  being formed and  reshaped 

by river action. Vegetation is sparse (equisetum, grass, and 

willow) or absent, due t o  scour ing ,ac t ion  of ice and water. 

Sandbars  occuron point bars on the i n s ide  of meander bends 

throughout the  area. Usually  th,ey are small and are included as 

p a r t  of the  r iver  channel.  The only area.where th is  type is mapped 

is in the  extensive  braided  channel area of t h e  lower  South  Nahanni 

River ,   bet ter  known as "The S p l i t s . "  

Colluvium 

The Colluvium uni t   includes areas that have  accumulations of 

loose, heterogeneous and incoherent maser of material ,deposited by 

mass wasting a t  the  base of a steep slope or cliff. 

It was mapped west of the Liard River a t  the base of t h e  

Franklin  Mountains. The material î a  extremely  variable, sometimes 

composed only of larger rock  fragments. 

Exposure 

The E.xposure u n i t  is used for bedrock outcrops  occurring near 

the  Franklin Mountain$  and along  deep river valleys.   Considerable 

bedrock is exposed along t h e   P e t i t o t  and Kotaneelee Rivers. In t h e  case 

of t he   r i ve r  valleys, the  rock cliffs are al&st vertical and usually 

devoid of tree vegetation, 
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Hillwash 

The Hil lwash  uni t  is a complex of Bruniso l ic ,   Luviso l ic ,  and 

Regosolic soils of var iab le   t ex ture   deve loped  on eroded  s lopes of 

valleys and  escarpments. The main areas of Hillwash  occur  along  the 

L ia rd ,   Pe t i t o t ,  and Kotaneelee Rivers. 

The parent  material is v a r i a b l e  i n  t e x t u r e  and  composition, 

s i n c e  i t  represents eroded  sediments of a v a r i e t y  of glacial sediments.  

The topography is usua l ly   s t eep ly   s lop ing ,   w i th  slopes u s u a l l y   g r e a t e r  

than  15%. 

The vegeta t ion  is v a r i a b l e ,  but most slopes are treed with  

aspen and whi te  spruce. 

Tributary  Floodplain 

The many ' t r i bu ta r i e s  Of the   L iard   River  flow across several of the 

d i f f e ren t   t ypea  of deposits  as descr ibed herein; .On the uplands 

these  streams are usual ly  small with  ateep eroding banks. As t h e  

streams f low  a long   the   gent le   g rad ien t  of t h e  Lacustrine Benchland 

and Al luv ia l  Floodplains, t h e  strealn v a l l e y s  are wider  and  often, 

have a small f loodpla in .  The f loodp la ins  are v a r i a b l e   i n   t e x t u r e ,  

usually  sandy loam materials over   g rave ls .   Of ten   there  are poorly 

drained backswamps. and abandoned channels.  The slope failures 

along t he  banks of t h e   t r i b u t a r i e s   r e p r e s e n t  a complex of s o i l  

materials, depending on the surrounding  deposi ts .  Regosolic and 

Gleysol i&, ' so i l s  are most common ln t h e s e   s i t u a t i o n s .  Likewise, 

vege ta t ibq  ;Is q u i t e   v a r i a b l e ,  ranging from  Riparian  Shrub t o  Mixedwood 
, . ?  

Forest. 
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The Tributary Floodplaias are prime recreational areas and 

wildlife habitats .  Moa$$,in particular,like  the riparian habitat 

and aften follow these streams in' their migrations from winter 

(Liard River) to summer (upland) habitat. 

- Yohiq Lake 

The, Pohin Lake Complex occurs west of the Liard River, near 

the base of the Franklin Mountains. It is a complex of Brunisolic, 

Gleysolic, and Regosolic soils developed on recent alluvial materials 

emanating from the higher mountain slopes. The alluvial materials 

have been deposited  over older lacustrine depos i ts  and in some 

areas they  cover portions of *the flaodplain of the Liard. River. 

The parent material is variabxi in texture, varying f r w  gravel 

to silts and clays. 

The landform generally takes the shape of a broad fan or apron 

gently sloping away from the mountains. 
'L 

The .vegetation is variable, depending on drainage. 
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SOIL 'CAPABILITY FOR AGRICULTURE 

me s o i l s  of the  area were arranged  in  capabi . l i t y  c 

1 

:lasses on t he  

bas i s  of soil, landscape, and c l i m a t i c   c h a r a c t e r i s t i c s , t h a t   a f f e c t  .their 

s u i t a b i l i k y   f o r   a g r i c u l t u r a l  use. Only permanent s o i l  and landscape , '  f a c t o r s  

such as permeability,  erosion, f e r t i l i t y ,   h a z a r d  from flooding 

low moisture holding capacity,  wetness,  degree of slope and Stoniness, 

I 
1 
I 

and the   l imi t a t ion  imposed by the   reg iona l  climate, a f f e c t   t h e   c l a s s i f i c a t i o n .  

Economic factors   such aa d is tance  from markets, coat of c lea r ing ,   e t c , ,  I 

agr icu l ture ;  class 5 is suitable for improved hay or grazing; class 6 

f o r  unimproved grazing8 and,-clasb 7 I s  f o i  land  considered  incapable 

of use for agr i cu l tu re .  

to  degree, but  not kind, of l imi t a t ion .  Each c lass   conta ins  many differept I 

8 
There are no s o i l s  in class 1 or 2 in t he  map area because of 

adverse climate. 

Capabili ty Class 3 I 
class includes a l l  well drained soils of silt loam o r  f ine r   t ex tu re  8 
on slopes less than 9%. The silt loam s o i l s  (Arrowhead, Bovie, 

and Bluefish associations) have a low moisture  holding 

I 
About 23% of the survey area belongs t o  t h i s   c l a s s .   Th i s  
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capaci ty  (M) l imi ta t ion ,   whi le  a l l  Luvisol ic  soils (Trout Lake, Cellbeta, 

Painted Mountain,  and Bluebi l l   assoc ia t ions)  have a poor   s t ruc ture  (D) i n  

t he   su r f ace  horizon after cu l t iva t ion .  The finer t e x t u r e d   s o i l s   ( P e t i t o t ,  

Coty  Mountain,  and Netla assoc ia t ions)  and the Lia rd . so i1 ,  which has a high 

organic matter content,  have no s ign i f i can t   l lmi t a t ion   excep t  for climate. 

CaDsbility Class 4 

Only 12% of the  s o i l 8  belong i n  t h i s  class. Thpse soils are marginal 

f o r  growing cu l t iva ted   g ra in   c rops .  The Anderson Mill, Winter Road, and 

Sibbeston soils axe i n  t h i s  class because of their low moisture-holding 

capaci ty .  Well d ra ined   so i l s  of s i l t  loam and finer texture on s lopes  of 10 

to  15% are also r a t ed  as c a p a b i l i t y  claes 4 because of topographic   l imitat ions.  

Capabi l i ty  C l a s s  5 

Class 5 lands  include  those areas su i t ab le   on ly   fo r  improved hay o r  

pastures  because of low moisture  holding capacity o r  poor drainage.  This  includes 

a l l  Gleysol soils and most of the  Martin River soils. They comprise  about 36% 

of the  area. Improveme& pract ices   could  include clearing, breaking,  and  drainage. 

Capabi l i ty  Class 6 

About 7% of the  soils belong t o   t h i s  class. %ils i n  t h i s  class have 

cha rac t e r i s t i c s   such   t ha t  improvement p r a c t i s e s  are no t   f ea s ib l e .  These s o i l s  

have some natural   sustained  grazing  capaci ty  for farm animale.  This class includes 

sandy soils suscep t ib l e  t o  wind erosion,  steep elopes, and some sedge-covered 

o r g a n i c   s o i l s .  

c a p a b i l i t y  Class 7 

About 22% of t he  soils i n   t h e  area belong to t h i s  class. These soils have' 

l imi t a t ions  so severe that they ar.e not capable of use for even  permanent  pasture. 

A l l  organic s o i l s   t h a t  are treed or very wet are considered  non-arable. Very 

steep  eroded slopes along t he  major streams were aleo  considered as class 7 .  

' ' A  sumnary of the  number of acres of each   capabi l i ty  class f o r  each  associat ion 

is included i n  Appendix III. 
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TABLE 3 

SUBCLASS LIMITATIONS AND CRITERIA 
USED I N  APPLICATION 

CA - C l i m a t i c   l i m i t a t i o n   d u e   t o   a r i d i t y  o r  low q e a s o n a l   p r e c i p i t a t i o n .  

CH - Climatic l imi t a t ion   due  ' t o  short   growing season and cool   temperatures .  

3CA - The highes t  class level over  the  whole area. 

3CH - The class and   l imi t a t ion   p re sen t   on  areas above   the   f loodpla ins .  

5CH - Applies t o  areas at  h ighe r   e l eva t ions ,   t oo   sho r t  a growing season 
f o r  grain crops.  

M - Low s o i l  moisture-holding  capacity.  

3M - Soils with  a silt loam o r  loam t ex tu re .  

4M - S o i l s   w i t h  a sandy loam t e x t u r e  or loamy fine sand soil wi th  a 

f i n e r   t e x t u r e d   s u b s t r a t a .  

SM - S o i l s   w i t h  a loamy sand t ex tu re .  

D - Poor s o i l   s t r u c t u r e .  

3D - Soils with  a h ighly   l eached   sur face   hor izon   (Luvfso ls   wi th  well 
developed Ae) 

F - F e r t i l i t y   l i m i t a t i o n   d i f f i c u l t  t o  c o r r e c t .  

5F - Loamy sand  and sand t e x t u r e d   s o i l s .  

E - Eros ion   haza rd   i f   cu l i t i va t ed .  

3E - S o i l s   w i t h  Eew sha l low  gu l l i e s .  

4E - S o i l s  with  many shal low o r  f e w  deep g u l l i e s .  

SE - Steeply   s lop ing  areas. 

6E, 7E - Creek and river banks. 

W - Wetness. 

4W - I m p e r f e c t l y   d r a i n e d   s o i l s  

5W - All poor ly   d ra ined   g leysols .  

6W - Sedge  covered organic soils s u i t a b l e  f o r  grazlng.  

7W - Most organic s o i l s .  
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TABLE 3 (Continued) 

T - Topographic  limitations. 
3T - Slopes of 6 t o  9% and areas of irregular pattern of bogs 

and  ridges as might occur on 'the  floodplain. 
ST - Slopes of 10 t o  15% and floodplain  with very bad topographic 

pat  tern. 
5T - Slopes Of 16 t o  30X. 

I - Inundation  or flooding by overflow of streams. 

31 -' Flooding more than 2 years in 10, but for short  periods. 
41 - Annual flooding, but for  Bhort  periods. 
SI - Flooding  in  epring runoff and  under storm conditions. 
71 - Sandbars where  flooding is eo regular that  vegetation  does  not  occur. 

P - Stoniness. 
S - Adverse soil characteristics. It is  used in a collective  sense in 

place of subclasses M and F where these two occur in  addition  to some other 
limitation.. For example, 6E S has limitation8 M, F coupled  with  erosion 

hazard E. 



TABLE 4: 

So i l   Assoc ia t ion  

Antoine An 
Anderson Mill Ad 
Arrowhead A r  
Babi  che Bc 
B ig   Is land Bg 
Blackstone  River B r  
Bluebi 1 1  Bb 
Blue f i sh  Bf 
Bovie Lake Bv 
B1 umer Bu 
Ccl ibe ta  Cb 
Cormack Lake Cm 
Coty  Mountain C t  

Fisherman  Lake Fs 
F l e t t  F 
Grainger G 

Gros Cap Gc 
H a r r i s  Hr 
Jean  Marie Jm 
L i a r d  L 

Mar t in   R iver  M r  

Net la  Ne 

P e t i t o t  Pe 

Pointed  Mountain Pd 

Poplar Po 
Rabbi t Creek Ra 
Scot ty  Creek Sc 
Shale  Creek Sh 
Sibbeston Sb 
Swan Poi n t  Sw 
T r a i l   R i v e r   T r  
Trout  Lake Tk 

Winter Road Wr 
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Capabi l i ty   Classes and Subclasses  used 
f o r   v a r i o u s   s o i l s  o f  the  area 

Capabi 1 i t y  
Rat i ng Comments 

5w 4M cc----------- low  moisture  holding  capaci ty 
3M -------_IC--- Gleyed s o i l s   a r e  4W 
5w 
5w 

1 
I 

5w 30 -c-------"-- poor s t ruc tu re   i n   t he   su r face   ho r i zon  
3M ___----_--_-- s l i g h t   m o i s t u r e   h o l d i n g . c a p a c i t y   l i m i t a t i o n  
3M ------------- same l i m i t a t i o n  as Bluef ish  
5w 
30 
5w I 
3CH--- - - - - - - - - - -  main l i m i t a t i o n  i s  cool ,   shor t  

g row i ng Season 
5w I 

I 
5w 7w "~II"""" Organ ic   so i l ,   na t ive   vegeta t ion   unsu i tab le  

f o r  forage,  excessive water, permafrost 

too stony t o  c u l t i v a t e  
very  droughty and  low f e r t i l i t y  

hazard  or  3T because o f  many poor ly  
drained  channels 

o f  wind  modi f icat ions 

drained  channels 

a t   h ighe r   e leva t i ons  

o f  steep  slopes, some 5h a t   h i g h e r  
e leva t ions  

3a 
, .  

6p - _ l - _ ~ I c - - - - -  

5p """C""" 

3CA""""""- o f te i r  3 I o r  4 1 because o f  f l ood ing  
I 

5: """"C "*I class 6 2  i f  topography shows e f f e c t s  

3CA""""""- c lass  3 t  i f  cu t  up  by poor ly  

3CH"""""" s o i l   i s   s i m i l a r   t o   N e t l a   b u t   o c c u r s  

30 _ _ c _ - _ _ _ _ - - - -  som,et imes reduced to 4T o r  9 because 

3M low moisture  ho ld ing  capaci ty  
3 D  --"--__----- o f   t e n  47 because of   s teep  s lopes ,some 5H 
5w 
5w 
4M 
38 -__-cc---..--- Gleyed s o i l s   a r e  4 W ,  Bruniso ls   are 3 A  

30 -__-l----c--- o f t e n  reduced t o  47  because of steep 
7w """"""- d r i e r  sedge covered  areas  are 6W 

s 1 opes 
4M 
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Descr ip t ion  of  the area 

Sheet 951, J and 616 

This  area has dominant ly  poor ly and very  poor ly   dra ined  so i ls .  

The t o t a l   l a n d   a r e a   c l a s s i f i e d  was 346,475 acres, O f  t h i s   t o t a l  42.7% 

were 5W (Gleysols) and 22% were c l a s s i f i e d  as 7W or   Organic   so i ls .   There 

were o n l y  51,587 acres or about 15% t h a t  were c lass  3 .  The class 3 soils 

are p r i m a r i l y   i n   t h e   B o v i e  Lake Assoc ia t ion   w i th   lesser  amounts of 

Arrowhead and P o p l a r   s o i l s   r i g h t   n e x t   t o   t h e  Mackenzie  River. 

There  appeared t o  be a greater  occurrence of permafrost i n  t h i s  

map sheet,  which  would  indicate a l ess   f avo rab le   c l ima te   f o r   ag r i cu l tu re .  

The lower  e levat ions close t o  the Mackenzie  River may have a c l i m a t e   s u i t -  

ab le   fo r   shor t  season agr icu l tu ra l   c rops .  

Sheet 95H 

This sheet encompasses a wide  range of  so i l s   f rom  the   very   bes t  

L ia rd   Assoc ia t ion  to  the poor,sandy,erodable  Mart in  River and very  stony 

Harr is   Associat ions.  

The Class 3 s o i l s  of any ' s i g n i f i c a n c e   f o r   a g r i c u l t u r e  amount t o  

approximately 12,000 acres of L ia rd ,  Gros Cap, B l u e f i s h  and Poplar  Soi15 

near  Fort  Simpson. In  the  whole map area  there  are 174,359 acres of 

4 s o i l s ,   w i t h  185,588 acres  o f   Gleysols  and 352*622 acres of class 3 and 

Organic soi 

and erodabl 

1s. I n   a d d i t i o n   t h e r e  are 155,633 acres  o f   the  very   droughty 

e Mar t in   R iver  and  Jean Mar ie   so i l s .  The remainder o f   the   a rea  

i s  comprised of   Harr is   (s tony) ,  H i 1  lwash  and T r ibu ta ry   F loodp la in   so i l s .  

Cl imat ic   data from Fort 'Stmpson ind i ca tes   t ha t  most g r a i n  crops 

can be success fu l l y  grown i n   t h i s  area. A g r i c u l t u r a l  development a t  

s i t e s  of  higher   e levat ion  than on F o r t  Simpson island  would have t o  con- . 

tend  wi th  cooler  temperatures and s l i g h t l y   s k o r t e r   f r o s t  free periods. The 
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main limitation for the better soils of the area is a 1ack.of summer rain- I' 
fall, which would be more  severe in the silt  loam  and sandy loam soils. 

The Liard soils with its high organic  matter content will store more water 

than other soils of similar texture. 

Sheet 95G 

,I 
m 

Approximately 50% o f  the s o i l s  mapped on this sheet are classified 

as capabi 1 ity classes 3 or 4. The class 3 soi 1s with the highest potential 

for agriculture are the  Arrowhead,  Petitot,  Poplar, Liard,' Nalta and Swan 

Point Associations located  at lower elevations near the Liard River. The 

Bovie Lake s o i l s  are usually at higher elevatians and are often  associated 

with large areas of Gleysolic or Organic soils. 

Some of the Liard soils close to the river are subject to 

occassional flooding (Class 31 or 41). The main limitation affecting the 

Petitot soils is the short cool growing season (3CH) while the si It loam 

textured Arrowhead and Poplar soils have the additional limitation of low 

capacity (3M).  The main 1 imitation affecting  the Netla 

the Swan 

in the surface 

moisture holding 

and Liard soi  1s 

Point soils have 

layer after cul t 

is one of 1 imited summer rainfall (3CA)  while 

the additional limitation of poor structure 

ivation ( 3 0 ) .  

I 
I 
I 
I 
I 
I 
I 
1 

Approximately 24% of the  areas is comprised of peaty Gleysols, 

and Organic soils make up 20.3% of the area. The acreage of all the 

associations is shown in appendix 111 ,  

Sheet 958 

The mapped area in 95B is bounded on the west by the Liard Range 

of the Franklin Mountains and on the east by the morainal uplands. Soils 

feet above sea level are classified at elevations higher than 1200 to 1400 

as 5CH due ta the short frost free per iod. Most of the well drained soils 
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a t  lower  elevations were c l a s s i f i e d  as class 3 .  O f  the 1.2 mi l l ion   acres  

i n   t h i s  sheet 34%, 36% and 12% were classes 3 ,  5 ,  and 7 respect ively.  

The bes t   agr icu l tu ra t   so i l s   a re  on the  f loodplains and lacust r ine 

s o i l s   j u s t  above the  f loodplain.  Many of th.e L ia ' rd   so i ls  have a l i m i t a t i o n  

due t o  occassional  f looding.  Certain  parts 'pf the   f loodp la in   a lso  have 

topographic  l imi tat ions  associated  wi th many long, 

These areas  would be d i f f i c u l t   t o   b r i n g  under c u l t  

narrow abandoned channe 

i vat  ion because of the 

i r r e g u l a r   f i e l d  shapes tha t  would resu l t .  

The area between the  Netla and  Muskeg Rivers  contains a high 

t s ,  

proport ion o f  poorly  drained  Gleysol ic and Organic  soi ls. Most areas mapped 

as the  Bovie Lake Associat ion  contain, f r m  30 t o  50 per  cent  poorly and 

very  poor ly  drained  soi ls.  

The area  south of  the  Muskeg-Rivar t o  the B . C .  border has a h 

proport ion  of   land  wi th  steeper  s lopes  c lassi f ied as 4T or 5T. 

The area west of  the  L iard River, between the B . C .  border and 

the  Frankl in Mountains  contains  predominantly  Luvisols and Gleysols, so 

consequently  the  majori ty o f  the  $o i ls   are  c lass 30 or 5W. Some of the 

steeper  slopes  are 4T and 5T whi le  the land a t  h igher  e levat ions i s  5CH. 

North of Fort  L ia rd  to F l e t t  Rapids the  area west of the  L iard 

River i s   con f i ned   t o  a narrow s t r i p  between the r i v e r  and the  mountains. 

This   area  is   gent ly   to   s t rongly   s lop ing towards t h e   r i v e r  and with run- 

o f f  from the mountains has many gu l l i es   d i ssec t i ng  it. The east bank o f  

the  L iard  River and major   t r ibu tar ies   a lso  have steep  slopes.  Both  of 

these  areas have an erosion  l imitat ion  which  clearing  would  aggravate. 
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SOILS AND FORESTRY 

Introduction 

Several  evaluations of forest types and  forest  productivity have 

been carried  out in the study region. These have been  concentrated 

mainly in  the  southern  section of the  Liard  Valley, 95s and 9SG/2, 3 ,  4, 

covering the areas  considered  to  have  the  best  potential  forest  resources. 

These  are  the  following: 

1, 1959('64) - Forest  Types along Lower Liard River, N.W.T. ,  Jeffrey, 

Department of Forestry.  Forest  typology  for  lower  Liard  River  area. 

Recognition of major physiographic  land  types  and  ecosystem  types 

within them. Discussion of vegetational change in the flsodplains 

and  use of the  typology  in forest management. No maps. 

2.  1955('68) - Report on Forest  Conditions in the Lower Liard  River 

Baain. Hirvonen.  Forest  Management  Institute,  Ottawa. 3 . 6  million 

acres partly in Yukon. Estimates 21 million  cunita (CU. ft.)- merchantable 

timber. 1.3 million  acres of productive  forest  land (37% of area) 

has 16 million  cunits,  other  site  information  rudimentary,  mainly 

along  the  Liard  River. Based on plot  samples (6 weeks  in  field i n  

1955) and photo  interpretation. 

3.  1969 - Forest  Inventory  Lower  Liard River Area.  Wallace  and  Peaker. 

Forest Management  Institute,  Ottawa.  Concentrates on the  most 

important part of previously  referenced  area. Surveyed, 550,782 acres (75% 

productive, 11% nonproductive, 14% waste  and  water).  Based on additional 

plot  samples plus photo  interpretation. Other site information 

limited  to  alluvium,  river  terraces,  well  drained,  poorly  drained, 

moderate slopes, steep s lopes .  

" - 
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4. - 1969 - Forest  Inventory  Survey  and Development Study of Lower Liard  River 

Area. F,F. Slaney & Co. Additional forest s i t e  data and  estimated volumes. 

Non-forest site information b w e  ~ame as Wallace (1969). 

5. 1972 - Forest  Inventory Report, Lower Liard River area C - 1970,  Reid, 
Collins and  Associates. concentrates on extractive aspects of forest 

industry  development. 390 sample plots  plus 180 Slaney  plots used. Federal 

Forestry data not  used. No non-forest site classification. Maps at 

1:32,000 of Liard Valley, B.C. border to Dehdjida Island. Their estimates 

for survey area of 1.2 million acres were: 8.0 billion board  feet of 

timber suitable for saw-log production and a total soundwood volume.of 

2.2 billion CU. f t * (pulp prpduct$an). 

6. 1974 - Vegetation Types of the.Mackenzie Corridor. Forest Management 

Institute. Section V I ,  Fort  Liard,  and Section I, Fort Simpson, 

cover a large part af the survey,area. Prepdred maps showing vegetation 

type and species cpver. R e c v n d s  the establishment of forest reserves, 

covertng mast of the survey area in 95B, 95G/2, 3,  4, 7 and  95H/ll. 

An attempt  has been made t o  integrate some of the above data along with 

, .  

field observations of forest  cover with the soils base. This correlation 

of soils and forest resources covers moet of the survey  area,  but, like 

the above surveys, will concentrate on those  areas  and soil types considered 

to have the moet potential for forestry,  particularly  saw-timber  production. 

Thts includes all of the Alluvial Floodplain and some of the Lacustrine 

Benchland  areas in 95B and 95G and the lacustro till deposits in 95B/4. 

There are alao other  scattered  areas of some potential,  near  Fort  Simpson, 

some of which are currently  being  exploited. 

: '  

c 

From a production point of view, the moet iraportant,information is 

the  stand  height, ages, diameter's, and densities. This data has been 

gathered in previous  surveys. However, if forest management is to be 
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.' undertaken,  the  aim  should  be  to  understand  the  site  and how that  affects 

its use  and  management for forestry, 88 well as other  UBeS. Jeffrey (1964) 

came  closest  to  evaluating  the  forest  site,  whereas  other  surveys  have  been 

Primarily  mensurative,  with  classification of site classes  only on the 

basis  of  productivity. The c0ncepts:ofJeffrey  (1964) have been  valuable 

in the  present  survey, but he  did  not  attempt  to  produce a map of the  area, 

and t o  that  extent, h i s  descriptions are abstract. 

No pretense  will  be  given here that  the  authors  are now in a position 

to supply  detailed  information on the forest resource.  Given  the  number 

and type of  previous  surveys,that  would be redundant. The survey  was 

designed  to map soilss primarily  for  agricultural  potential,  not  for  forestry. 

The  limitations of such a survey  affect its applicability  to  forest 

management.  Soil  survey  only  directly assessea one  component of the 

ecosystem  amongst a l l  those affecting plant growth, even  though soil 

does  reflect  the  interaction of other environmental  factors.  The eval- 

uation of the  total site is  much  more  important to forestry,  which  must 

work within  the  living  ecosystem,  than in agriculture,  which is'most 

concerned  with  the  physical  base. 

SOIL TYPE AND FORESTRY 

The physiographic  districts,and  soil  associations  described in the 

present  survey will be the bases o f  discussion of the  forest  resource. 

 or detailed  descriptions of the  soils  and  landforms,  refer to pertinent 

sections of the  preceding report. 

A.  Alluvial  Floodplain 

The most  heavily forested areas  occur  in  the  valley  floodplain 

environment of the  Liard and South  Nahanni  Rivers  and  most  smaller 

streams where  the  moisture  regime and soil  conditions are most  suitable 
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for sustained  growth. The rich  alluvial  soils of the  Liard  floodplain,  in 

particular,  support the   best  timber  stands  in  the N.W.T.  

1. Recent  Floodplain 

The  Recent  Floodplain described herein, and mapped  as  the  Liard  Association, 

corresponds  closely  with  the  description of the same by Jeffrey (1964) 

The  association is confined t o  islands  and  narrow  stripe  bordering  the 

river,  but  it  supports  the  most p'roductive forest  in  the  area, 

On the  Recent  Floodplain It is  particularly  important  to  have  an  under- 

standing of the dynamic forces at  work in the  formation and development 

of the  alluvial  deposits.  Unlike o'ther forest  types in the  grea,  where 

fire is the  dominant  environmental influance, the  main  factors at  work 

in  this  riparian  environment  are  ice-scouring,  flooding,  and  continuing 

alluvial  deposition,  resulting  in  gradual  aggradation of the  terraces. 

Vegetation  colonizing  new  fluvial  deposits shows a catenulate  progression 

with  increasing  distance from the  river.  This  progression can be divided 

into  ecological  units. Those identified  here are a  simplified  presentation 

of Jeffrey's forest types. 

Riparian  Shrub - Salix is the  first  sh'rub to cdionize new  alluvium  on 

sandbars. AB soil  bulld-up  progress& away from  the  river,  Alnus  incana 

becomes  a  main  species  along  with  Salix.  The  next  stage  in  the  sequence 

is a  vigorous  arborescent  shrub,  dominated by balsam poplar  and  Alnus, 

with  Equisetum hiemale dominating  in the herb  layer.  This  latter  type 

represents  the  earliest  layered  colmnuntty  structure  and  the  development of ' 

an  organic  layer  in  the  soil. These are all habitats of extreme  distur- 

bance by flooding and ice-scouring.  The soils lack a build-up of organic 

layers  in  the  profile  because  annual  flooding  doesn't  allow any significant 
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organic   bu i ld-up   in   the  interim. This vegetat ion  group  has   no  forestry 

p o t e n t i a l ,   b u t  i t  is very high q u a l i t y  moose h a b i t a t .  It is recognizable  

by i t s  banded  appearance,   representing the stages described  above. 

Balsam Poplar   Forest  - Balsam Poplar   Fores t   dominates   o lder   sur faces   wi th in  

the  f looding  zone.  It is cha rac t e r i zed  by t a l l  balsam  poplar,   with a 

dense   shrub   layer  of Alnus  incana  (plus Rosa spp.  and Cornus s t o l o n i f e r a ) ,  

and a herb  layer  dominated by Equisetum hiemale and E. pratense.   White  

spruce  becomes e s t a b l i s h e d   u n d e r   t h i s  forest cover  and  stands  with  white 

s p r u c e   i n   t h e   u n d e r s t o r e y   o r  Co-dominant i n   t h e  main s t o r e y  are common. 

The ba lsam  poplar   a t ta ins  a l a r g e   s i z e  on th i s   type ,   g rowing   to   over  

1 0 0   f e e t   i n   h e i g h t  and up to as much as 3 f ee t   d .b .h .  The mean d.b.h. 

for 90-110 f o o t  trees is 13   i nches ,   w i th   he igh t s  of 100 feet  reached i n  

less than 100 yea r s ,  Many of t h e   o l d e r   s t a n d s  ( >  90 yea r s )  show cons iderable  

crown dieback and h e a r t   r o t .  The a f f e c t e d  trees are cha rac t e r i zed  by 

d e f o l i a t e d  and broken tops .  

Whiteb'Spruce Fores t  - White   Spruce  eventual ly   dominates   on  older   surfaces ,  

j u s t   w i t h i n  or  above  the zone of peak  f looding.   This   Ripar ian  Spruce 

Borest  has some of the   bes t   t imber   s t ands   i n  the area. Two sub-types of 

t h i s  f o r e s t  are i d e n t i f i e d  by J e f f r e y .  They are the   fa l lowing:  1) white 

sp ruceba l sam  pop la r ,  i n  which the balsam  poplar ia usua l ly   o ld  and  decaying; 

and 2) white   spruce-white   birch,  with white  spruce  dominant in t h e  main 

s t o r e y  and w h i t e   b i r c h   i n  the understorey.  

I n  both  types the shrub  and herb l a y e r s  are general ly   dense  and,   unl ike 

the   ba lsam  poplar   fores t s ,   have  a dense bryophyte l aye r .  The main spec ie s  

are the  fol lowing:   shrub - Alnus  incana,  Rosa s a . ,  Cornus s t o l a n i f e r a ,  

and Viburnum edule;   herb - Equisetum  pratense, Mitella nuda, Rubus pubes- 

i 



- 155 - 

cens,  Cornus  canadeneis;  and moss - Hvlocomium splendens,  Pleurozium 

schreber i ,  and Ptilium c r i s t a -cas t r ens i s .  These  stands are thought  to 

represent  a climax s t age   i n   un in t e r rup ted  development  from the colonizing 

Mparian Shrub. However, buried  charcoal  layers  have  been  found  under 

some of the wh. i te   epruce-whi te   b i rch   fores t   s tands ,   ind ica t ing   f l re   o r ig in  

l n   t h a t  type. 

Mixed Leaf t ree   Fores t  (Br.ul6) - This f o r e s t  I s  c h a r a c t e r i s t i c a l l y  dominated 

by white  birch,   with  trembling  aspen  associated o r  co-dominant, White 

spruce is present   in   the   unders torey .  This f o r e s t  is of f i t e   o r i g i n  and 

represents   those areas of the  Kecent Floodplain which  have  been  burnt 

and are regenerating t o  white  spruce. However, white spruce I s  not  

always present ,  showing that development t o  white  spruce forest is not  

always assured.. 

Channel  Shrub - Arborescent  shrub, 10-30 f o o t ,  sparse t o  th i ck   s t ands  of 

Salix bebbiana,  Alnus  incana, and  balsam poplar  with  Equisetum, C8lama- 

p r o s t i s ,  and Carex i n  the  understory.   This  type  occupies abandoned 

channels,  but is small i n  area. 

Summary- Although all of t h e  above a i x  vegetative types can be i d e n t i f i e d  

on the  Liard  Association, White Spruce  Forests  (with  balsam  poplar  or 

white   birch)  occupy a ,ve ry   l a rge   p ropor t ion  of Liard soils. The Ripar ian  

Shrub and Balsam poplar are mostly  confined t o  narrow  bands .along t h e  

margins Of termacesand islands where point bar s  are newly  forming. Mixed 

Lea f t r ee   fo re s t s  and  Bru& are algo rare on L ia rd   so i l e .  The "moist" 

si te ,  proximi ty   to   the   r iver ,  and p r o t e c t i v e   b a r r i e r s ,   l i k e   w a t e r - f i l l e d  

channels and escarpments, a l l  a c t  t o  protect   Recent   Floodplain  forests  

from fire. 

, I  
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Ripar ian  White Spruce  Forest   then  occurs  over  most of the  Recent  

Floodplains,  which are mapped as the   L iard   Assoc ia t ion .   These   fores t s  

r ep resen t   t he   g rea t e s t   concen t r a t ed   sou rce  of  white  spruce  t imber i n  t h e  

area. Most of t h e   s t a n d s  are mature  or  over-mature.   After 120 yea r s ,  

growth is very  s low  (Jeffrey,   1964) .   Reid,   Col l ins  and Assoc ia tes  (19721, 

placed  most of t h e s e  stands i n t o   a g e  classes 14 (121-160 yea r s )  and 1 7  

(161+ yea r s ) ,   w i th  a small propor t ion  of younger stands represent ing  

balsam  poplar-white  spruce stands, i n  which the   wh i t e   sp ruce  w i l l  even tua l ly  

dominate.  These  stands are dominantly i n   h e i g h t  class 9 (81-100 f e e t ) ,  

wi th  a s i g n i f i c a n t  number of s t ands   g rea t e r   t han  100 f e e t ,   e s p e c i a l l y  on 

t h e   i s l a n d s  and f loodp la ins  i n  the   sou the rn   ha l f  of 95B. (Fig.  30). 

Reid,   Collins  and  Associates (1972) mapped most of the  balsam  poplar  

and  white   spruce  s tandson Lfard Boi l  as s i t e  p roduc t iv i ty  class I, which is 

def ined  a3 “very good,  recent  alluvium, well dra ined .”  The Liard   Assoc ia t ion  

inc ludes  a l l  of t h e  areas mapped as s i t e  class I, e s p e c i a l l y   i n  95B. In 

9512 some of the   L iard  soils ( f o r  example, along  the  South  Nahanni  River),  

e i t he r   because  of climate o r  s o i l ,  are placed i n  s i t e  class II. 

The Recent  Floodplains,   then, are t h e  most   p roduct ive   fores t  areas. 

Cumulic  Regosols of t h e  Liard Associat ion are f e r t i l e   b e c a u s e  of t h e  

bur ied   o rganic  matter, n e u t r a l   t o  mildly a l k a l i n e   i n  pH, and  although 

coarse t ex tured ,  are moist  because of t h e i r   r e l a t i o n   w i t h   t h e  river. 

Flooding i s  annual i n  lowest- lying  port iona,   but  a t  longer  intervals 

during  abnormal  peak  flows  under  the  main areas of s p r u c e   f o r e s t s .  The 

success  of white  spruce  and  balsam poplar on recent f loodp la ins  is r e l a t e d  

t o  t h e i r   a b i l i t y   t o   p u t   o u t  new r o o t s  when the   base  is bur ied  by alluvium. 
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Fig .  31 Mixedwood Forest with two storiedstructureof aspen and 
white spruce. This is a typical forest on abandoned Flood- 
plains. Note the meadow i n  the channel in foreground and 
and sharp transition to forest. 
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The  occurrence of degenerating  stands of white  spruce  forest  shows  that  the 

perpetuation of this forest,in the absence of catastrophic  change  such  as 

fire or flood, is not  assured. 

Forests of the  Racent  Floodplain  have  been  considered by previous  forest 

inventories t o  be the most commercially  important  forests,  They  are  readily 

accessible,  they  have  the  largest  volume of white spruce, and  growth is 

greater  than in other  types. 

2. Abandoned  Floodplains 

These  floodplains are composed of terraces,  ,representing  alluvial 

deposits  that  were  laid down at  an  earlier  age  and  are  now  well.above  the 

present  river  level. This corresponds  to the Ancient  Floodplain  described 

by  Jeffrey  (1964). In the  present survey Swan Point, Netla, and Poplar  are 

the  three soil associations  representing  well  drained soils on  this  type, 

(bee  pages 63 t o  72 .> and  the  dominant  forest  type  is  Mixedwood.  The 
Floodplain  Mixedwood  Forest  has  tall,  moderately  dense stands of trembling 

aspen  and  white  spruce.  White  birch  and  balsam  poplar are commonly 

associated  species, but are  rarely  dominant. In the  understorey  the  high 

shrubs,  Alnus  crispa  and  Salix  bebbiana  and  medlum  shruba Rosa Acicularis, 

Viburnum  edule,  and  Cornus  stolonifera,  are  common.  Sheperdia  canadensis 

is often  present  but less common.  In  the  herb  layer,  Cornus  canadensis, 

Equisetum  pratense,  Rubus  pubescens,  Mitella  nuda,  Linnaea  borealis,  and 

Aralia  nudicaulls  are  most  common.  The  bryophyte  layer is discontinuous 

with  Hvlocomium  splendens,  the  most  common species. This forest is rkh 

in apecies,  especially  shrub and herb,and all layers,  except  for  bryophytes 

and  lichens,  are  well-developed. 
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The Floodplain Mixedwood fo res t s   da   no t   con ta in  a l a r g e  volume of whi te  

sp ruce   pe r   un i t  area l n  comparison  with recent f l o o d p l a i n s .   I n   g e n e r a l ,  

t h e r e  is a higher   p ropor t ion  of l e a f t r e e s ,  notablv trembling  aspen. . 

Black Spruce  Forests are found i n  backswamps and abandoned  channels 

and Meadow-shrub v e g e t a t i o n   i n  lorig arcua te   channel   scars .   These   poor ly  

drained  channels  are often a s i g n i f i c a n t : p ~ o p ~ r t i o n   o f   t h e  area and 

they   occur   in te rspersed   wi th  well dra ined   r idges .  ' (Fig.  31) 

A l l  high terrace f o r e s t s  are of f i r e  or igin.   These areas have a l l  

been   subjec t  t o  burning i n  t h e  paat.  Many f i r e  l i n e s  are visible  on t h e  

air  photos  and  charcoal i$ frequent ly   encountered i n  t h e  soil p r o f i l e .  

The f o r e s t s  on  the  abandoned  f loodplain seem t o   b e  less s u s c e p t i b l e  t o  f i r e ,  

due t o   t h e i r   l o c a t i o n   n e a r   t o   t h e  river and a mois te r  s i t e  t h a n   l a c u s t r i n e  

and  upland  soi ls ,   but   they are d e f i n i t e l y  more a f f e c t e d  by fire than   the  

recent   f loodpla in .  

Because of the i n f luence  of f i r e ,   f o r e s t s  of s e v e r a l   d i f f e r e n t  ages 

and s t a g e s  of  succession are encountered.   Jeffrey  (1964)   descr ibes  

several vegetation types.  It is u s e f u l  t o  discuss   these  f rom the po in t  

of view of age. 

Mature  stand$ of trembling aspen and  white spruce are mogt common. 

These are placed   dominant ly   in   he ight   d lass  7 (60-80 feet)  by Reid, 

Col l in s  and  Associates (1974) and Birvonen (1968) i n  t h e i r   f o r e s t   s u r v e y s .  

JeffreY(1964) notes he igh t s  of aspen of 80-100 f e e t  a t  less than  100 years 

on some sites. 

White s p r u c e   r a r e l y   a t t a i n s   h e t g h t s  over 100 f e e t  and is usua l ly  

around 80 f e e t .  A two-s to r i ed   s t ruc tu re  is conunon, wfth tall, s t r a i g h t -  

trunked,top-crowned  aspen l n   t h e   h i g h e r   s t o r e y ,  and  white spruce and 
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occasional ly   white   birch  being  the  main  species  of the   lower  s torey.   (Fig.   31)  

The spruce  may be  considerably  younger  than the l e a f  trees, and its 

presence  suggests   successional   takeover .  The ReYd, Collins (1972) survey 

shows t h a t   i n   t h e s e  mixedwood s t ands ,  sites of age class 10 (81-120 

yea r s )   gene ra l ly  have' g r e a t e r   s t a n d  volume of spruce  than  aspen,  even  though 

on appearance  the  aspen seems dominant,  due t o  its height.   Although 

only a couple of areas w i t h  he ight  class 1 4  (121-160 yea r s )  are mapped on the  

h i g h   t e r r a c e s ,  white spruce  is d e f i n i t e l y  dominant a t  t h i s   a g e .  

J e f f r e y  (19641, i n   h i s   d e s c r i p t i o n  of t h e s e   a l d e r   s t a n d s ,   i n d i c a t e s  

t ha t   t r embl ing  aspen begins  t o  decay and d i e i n t e g r a t e  a t  t h i s   a g e ,  owing 

t o  hea r t - ro t ,  and the   longer - l ived  wtiite spruce  assumes dominance. 

Aspen dominated  mixed leaftree fo re s t s   w i th   wh i t e   sp ruce  in t h e  

understorey are also found  on  abandoned f loodp la ins .  These stands  have a 

similar understorey component as mixedwood s t ands ,   excep t   t ha t  a moss l a y e r  

is absent .   This   type  is b e l i e v e d   t o  be an earlier eucceos iona l   s tage  of 

t h e  mixedwood forest ,  and the  s lower.growing  but  longer l i ved   wh i t e   sp ruce ,  

i n  time, assumes Co-dominance o r  dominance. 

BrulBs of whi te  birch and/or  willow,  aspen,  and  alder  also  usually 

have  white   spruce  in   the  understorey.   Thus,  on t h e  abandoned f loodp la in ,  

success ion  t o  white  spruce  dominated mixedwood is most probable. 

A comparison of fo re s t   t ypes   w i th  the soils map i n d i c a t e s  some d i f f e r e n c e  

i n   t h e   t y p e  of forests occurr ing  on Netla and Swan P o i n t   s o i l s .  From 

previous f o r e s t   i n v e n t o r i e s  and f i e l d   o b s e r v a t i o n s ,   t h e  areas o f - N e t b  s o i l  i n  

t h e  main support mixedwood stands',? with  aspen dominant,  whereas Swan 

Poin t  is t h e  reverse. This may be more an acc ident  of f ire  history 

and  age  than  actual  soil d i f f e rences .  
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There are a l s o  climatic d i f f e r e n c e s   w i t h   l a t i t u d e ,   w i t h   t h e   s o u t h e r n  end 

being warmer and poss ib ly  more moist .  Not enough is known about   the  

climate a t  t h i s   s t a g e .  

Areas wi th in  a few miles width of t he   L ia rd  River and'lts major 

t r i b u t a r i e s ,   s u c h  as t h e  Muskeg and P e t l t o t   R i v e r s ,  are we l1 ,d ra ined  

ex te rna l ly .  The inc idence  of Gleyso l i cand   Organ ic   so i l s  l n  t h e s e   l o c a t i o n s  

is low.  These areas have   t he   bes t   fo re s t   s t ands .  

Rivers and steep banks form major b a r r i e r s  t o  f i r e .  The ma jo r i ty  

of t he  area on  the east s i d e  of t he   L ia rd  River has been  burnt  by major 

f i r e s ,   m o s t l y  i n  1942. These f ires have  not ,  f o r  t h e   l a r g e   p a r t ,   b u r n t  

up t o  the   L ia rd ,   Pe t i t ok ,  or Muskeg Rivers, leaving  mature  stands  concen- 

t r a t e d   w i t h i n  a few miles on e i t h e r   s i d e .  The l a c u s t r i n e  areas on  the 

west s i d e  of the   r iver   bordered  by bo th   t he  river and the  mountain  have 

fewer  burnt-over areas. 

Given t h e s e   o t h e r   f a c t o r s ,   t h e   c o r r e l a t i o n  of forests w i t h   s o i l s  may 

be  meaningless ,   but   the   present   forest  stands can still be   d i scussed  

by Soi l   Assoc ia t ions .  Only t h e  well d r a i n e d   s o i l s  are discussed   here ;  

the   poor ly   d ra ined   so i l s   suppor t   non-product ive   b lack   spruce   fores t ,   fo r  

t h e  most p a r t .  

1. Bovie Lake Assoc ia t ion  - The l a r g e  aréa of Bovie Lake so i l s   occupy ing  most of t h e  

area east of t he   L ia rd   R ive r   has   been   me t ly   bu rn t -ove r   i n   r ecen t   yea r s .   (F ig .  32). 

For the  most part, i t  is classified by Reid, Col l in s  and  Associates (1972) 

as s i t e  p roduc t iv i ty  class I I I - f a i r ,  with l a r g e  areas of class V r ep resen t ing  

the   l a rge   p ropor t ion  of poorly drained s o i l s  i n   t h i s  area, 
I 

The well dra ined   s lopes  of the  banks  bbrdering the Lia rd ,  Muskeg, and 
'\, 

P e t i t o t   R i v e r s  are i n  s i te  Class II. These support  aspen-dominated 

mixedwoods, wi th   s tand   he ights  of 60-100 fee t .   These  areas also r ep resen t  
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Where younger  stands  occur (less than  80 years), hardwoods  dominate, 

but   where  older   s tands--greater   than 100 years--are  recorded,  spruce I s  presen t  

w i thou t   s ign i f i can t  aspen. However, t h e   m a j o r i t y  of t h e   s t a n d s   f a l l   i n  

between  these two ages, and are mixedwood with   spruce  o r  aspen dominant. 

B .  Lacus t r ine  Benchland 

The Lacus t r ine  Benchland ( i d e n t i f i e d  as Lacus t r ine  Terrace by J e f f r e y ,  

1964) occup ies   l a rge  areas, both east and west of t h e  river above  the 

f loodp la ins ,  and is usua l ly   gen t ly  t o  s t eep ly   s lop ing   t owards   t he   r i ve r .  

The f o r e s t  cover conta ins  a h ighe r   p ropor t lon ,o f   l ea f t r ees   and  a g r e a t e r  

v a r i e t y  of s p e c i e s   t h a n   t h e   a l l u v i a l  s o i l s .  There are two main vege ta t ion  

types on t h e   l a c u s t r i n e  soils. These are Mixed L e a f t r e e  and Mixedwood, 

the  former  being most preva len t .  The species i n  t h e s e  are similar t o  

comparable  types on t he   f l oodp la in   bu t ,   due  t o  more v a r i a b l e   s o i l s ,  

topography  and f i r e  occurrence,   s tands are more i r r e g u l a r  and var i ab le .  

Height  growth is less t h a n   i n   f l o o d p l a i n   f o r e s t s .  For aatoredetailed 

d e s c r i p t i o n  of the fo re s t   t ypes   occu r r ing  on the   Lacustr ine  Benchlands,  

see section on vege ta t ion .  

The moat p r o d u c t i v e   f o r e s t  stands are concentrated along t h e   v a l l e y  

of t he   L ia rd  River and i t s  major t r i b u t a r i e s   j u e t  above the A l l u v i a l  

F loodpla in .   Fores t   p roduct iv i ty  on l a c u s t r i n e   d e p o s i t s   c a n n o t  be so 

easily c o r r e l a t e d  with s o i l   t y p e s , a s   o t h e r   e n v i r o n m e n t a l   f a c t o r s  seem 

t o  play a large r o l e .  These are: 1 )   e l e v a t i o n ,  2) climate, 3) dra inage ,  

and 4 )  fire. 

The e l e v a t i o n  of l a c u s t r i n e   d e p o s i t s  varies from 650 f e e t   t o  1600 

feet a.s.1. The e f f e c t  of e l e v a t i o n  is mainly shown i n  climate, t h e  

lower   e leva t ions  along t h e   r i v e r   v a l l e y s   b e l %   i n  a warmer climate zone. 
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Fig. 32 Burnt over area on Bovie Lake Soils of the Lacustrine Bench- 
land east of the Liard River i n  95B. Stands of unburnt aspen 
and spruce occur scattered  throughout. 

Fig .  33 Tall aspen stands on f i n e  textured Luvisols (Mixed Leaftree 
Forest). Photo taken  looking west along the Pointed Mountain 
road. Pure aspen stands are common in  th i s  area. 
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soils on steeper s lopes ,  with a high  degree of erodabilfty,  if  cleared. 

Even  though  large  areas of Bovie Lake S d l S .  have been Burnt, and proven  productivity I cannot be measured, it  seem  likely  that  this  soil  is  the  least  productive 

of the  lacustrine s o i l s  discussed  here. It is  medium-textured  and  generally 

occurs at  higher  elevations. It is often  a  very  thin  veneer over till, 

with a strongly  ridged  landform,  and it: has  a  high  proportion of poorly- 

drained  soils. 

2. Arrowhead  Association 

Although  the  Arrowhead  Association  has  the  same  coarse  silty  texture 

as Bovie Lake deposits,  the  Arrowhead  sails  are-thicker depos i ts  (greater  than 

one meter).  Whereas  Bovie Lake Soils  occur as a thin Veneer over t i l l  on the higher 

areas,  Arrowhead is chiefly  found  at  lower  elevations along tributary 

valleys  and  adjacent t o  the  Alluvial  Floodplain of the  Liard River. The Arrow- 

head  soils  appear to have  higher  productivity  than  the Bovie Lake soils due 

to  better  climate  and drainage. 

From  Flett  Rapids  south,  the  Arrowhead  Association has 60-100 foot 

stands of mixedwood  forest,  and  corresponds  to  major  areas  of  site 

productivity class II, mapped by Reid,  Collins and Associates (1972). 

North  of  Flett  Rapids,areas of Arrowhead  have 50-80 foot stands, 

and  are mostly in  site class III. This  difference  may be climatic, as 

the  forests  generally are shorter  and  slower-growing  in  the  irorth, as 

compared to the  southern part of the  area. 

There  are 6 4 , 3 4 5  acres of  Arrowhead  in 95B and 42,900 acres  in 95G/  

2 and 3 and  it is estimated  that over 60% of these  support  mixedwood 

stands  in  height  classes 7 and . 9 .  
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3.  Celibeta   Associat ion 

The only area where the Celibeta  Association is mapped is the  

large area around  Fisherman  Lake, west of Fort   Liard.  Here, i t  occurs 

with  Pointed  Mountain  and  Big  Island  Associations. From Fisherman Lake 

south and east t o  the Liard River ,   Cel ibe ta   so i l s  support dominantly 

pure hardwood stands.   These  stands are t a l l  (61-80 f ee t )   w i th  some 80-100 

foot s tands  and dense  (predominantly 61-80% canopy density).   Stands 

are of various  ages,  from 50-140 years .  (Fig. 33) 

Weet of Fisherman Lake the   s tands  are younger,  with a more 

s ign i f i can t   sp ruce  component. 

4. Petitot Association I 

There is a small area of the   Pe t i t o t   Asaoc ia t ion   nea r  the mouth of 

the Kotaneelee  River. The s t ands  found on t h i s   a s s o c i a t i o n  are similar 

t o  the  Celibeta  Aesociation. 

5 .  Bluefish  Associat$on 

The large area of Bluef ish soils between the  Liard  River and the  

mountains  supports good hardwood  and mixedwood stands. Stands are dense 

(4140% cover)  and t a l l .  Heights of 61-80 f e e t  are most common. 

The coarser t ex tu re  and long-sloping  relief from the  mountains t o  

che'river may cause an eros ion  hazard on t h i s  soil assoc ia t ion .  

6 .  Tributary  Floodplain Complex 

Floodplains and v a l l e y s  associated with t r i b u t a r i e s  are var i ab le ,  

bu t   genera l ly   suppor t . s tands  of white spruce and  trembling  aspen o r  

balsam poplar.  The small flats contiguous t o  streams are suscep t ib l e  

t o  flooding and u8ually  support   productive stands of white  spruce  and/ 
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or  balsam  poplar.  The s i d e  slopes usual ly   support   predominant ly  

spruce  with  aspen and b i rch .  These s l o p e s  are qu i t e   e rodab le .  

Summary 

Most of t h e   l a c u s t r i n e  soils are c l a s s i f i e d  as s i t e  p roduc t iv i ty  

class III by Reid,   Col l ins ,   and  Associates  (1972). S i g n i f i c a n t  areas 

of s i t e  class II occur   within a mile o r  two width of the Liard  River 

from Fort Liard  t o  F le t t   Rap ids  and along t h e  Muskeg and P e t i t o t  

Rivers .  However, s i n c e  s i te  class is based on proven  product ivi ty ,  

many of the  boundaries  between  the s i t e  classes are s t r i c t l y   f i r e  

boundaries.  Jeffrey (1964)  considered Mixedwood Forests on  the   Lacus t r ine  

Benchland i n  the   Fo r t   L ia rd  area t o  be  a lmost  as product ive  as the 

e q u i v a l e n t   f o r e s t  type on t h e  Abandoned Floodplains .  He found  white 

spruce   reaching   he ights  of 70-80 f ee t   a round   age  80-90 years .  

A c c e s s i b i l i t y  is good,  although areas of good s t ands  are more 

sca t te red .   Eros ion   could   be  more of a problem  on  steep  slopes  along 

the Liard,  Muskeg, and P e t i t o t  Rivers. 

c . ; MWtkIILtPl i Kfplmds 

1. Morainal  Deposits - Trout Lake Associat ion.  The mora ina l   depos i t s  

occurr ing  above  the level of l a c u s t r i n e   d e p o s i t i o n s  are i n  a r e l a t i v e l y  

c o o l  climate zone because   o f   the i r   h igher   e leva t ion .  The s o i l s  are more 

v a r i a b l e .  Well dra ined   r idges   suppor t   p ine  and aspen  with  poorly. .drained 

depres s iona l  areas s u p p o r t h g   b l a c k   s p r u c e   f o r e s t .   F o r e s t r y   p o t e n t i a l  

is low. 

3 
8 
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2. Lacustro T i l l  Deposits - Clay, t ex tured   lacus t ro  t i l l  depos i t s  are 

mapped west of the   Liard  River ,  from t h e  B.C. border   to  Mount Coty.  These 

s o i l s ,  mapped as   the  Pointed Mountain Association,  support   very good mixed- 

wood f o r e s t .  White spruce is t he  dominant species, with  trembling  aspen 

and white   birch as the  connuon hardwood component. The most common under- 

s torey  species are: high  shrub - Alnus crispa, Viburnum edule,  and Rosa 

ac icu lar i s ;   herb  - Cornus Canadensis, Linnseta bo rea l i s ,  Equisetum sc i rpo ides ,  

and Mitella nuda; and moss - dense Hvlocomium sulendens. 

Growth of white   spruce is good, with heights  of 70-80 feet   being  reached 

around 80-90 years. Reid,  Collins,  and Associates (1972) mapped most of 

these  stands as spruce.hardwood  mixtures, 81-100 feet i n  he ight ,  and 

moderately stocked. Present   s tands are mature and over-mature, many 

greater   than 160 years   old.   This  area was ra t ed  as s i t e  Class I 1 , b y  the R e i d ,  

Col l ins  survey, daopi te  i t s  high  e levat ion.  

This area has  the  largest   continuous stands of spruce,  apart from the  

f loodplain.  One of the  problems  assoclated,with  forestry  might  be  erosion 

on the long  slopes found i n  t h i s  a'rea. 

D. Del ta ic  Sand Plain - 95H 
The Deltaic Sand P l a i n  is p r e t t y  wall confined t o  map sheet 95H, t he   Fo r t  

Simpson area. This area has received less a t t e n t i o n  than the   southern 

area, although  Hirvonen  (1968) mapped areas adjacent   to   the   L iard   River ,  

from f i e l d  work done i n  1956 and the Forest Management Institute (1974) mapped 

the vegetat ion types mainly be aerial photo i n t e r p r e t a t i o n .  

The fo re s t   s t ands  are genera l ly  poor i n  comparison to   southern   sec t ions  

of the  Liard River. The sandy f luvial   Mart in   River   and  Sibbeston  associat ions 

support  mainly  Pine and Mixed Leaf t ree   Fores t .  A l a rge   p rapor t ion  
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of these  areas  have  been  burnt in this  century  and  stands  are mostly 

less  than 60 feet  in  height. 

There are a few.productive  stands of Mixedwood  Forest  near 

Fort  Simpson,  concentrated mainly on  soils  with a better  moisture- 

holding  capacity. These include  Anderson  Mill  and  Winter  Road 

associations,  with  finer  textured bands in the profile and the small 

areas of lacustrine  deposits,  i.e., Gros Cap  and  Bluefish  associations. 

Data on productivity  was  not  taken,  but  stands  were  observed 

up  to 16 in,d.b.h. at less than 100 years. 

The area of Winter  Road  Association  mapped  northwest  of  the 

Liard  River,  along  the  Nahanni  winter  road has spruce-aspen  stands, 

a good proportion of which are  over 60 feet  in  height. The small 

area of Anderson  Mill,  southwest of Fort Simpson  Airport, has spruce 

stands  which  are  currently  being  harvested. 

The  other  good  spruce-aspen  stands  are on the arezt,mapped 

as Bluefish  and Gros Cap aemciations, both of which  occur next to 

the  Liard  River, and both of which  represent a good proportion of 

the Class III agricultural soils in the  area.  There  is also a 

large  island  in the Liard River, south  of  the  airport,  which has 

spruce  stands  greater  than 60 feet, which are a l s o  being  selectively 

harvested. 

The only other significant  area of productive  spruce  stands 

is along the Martin River, a prime  recreational  site  near Fort Simpson. 



Summary of Fores t ry   Poten t ia l  

Maps of forest   cover were prepared  for Map Sheets 95B, G ,  and H. 

The loca t ion  of t he  best fores t   s tands  are summarized here  as follows. 

From Fort Liard south,  extensive  mature  spruce-aspen stands cover 

the  area between the  Liard  River and the  western  border of the  survey area. 

At the   corresponding  la t i tude,   the  east side of the  Liard River is a 

large  burn area with  only young and immature  growth,  except f o r  a f e w  

l a rge  mixedwood s tands  near its confluence  with  the  Pet i tot  River. 

Further   north,   the  mixedwoods are ldrgely replaced by hardwood 

s tands,   a l though  there  s t i l l  are several good mixedwood stands i n  t he  

area between  Fisherman Lake and the   Liard River. A t  t h i s   l a t i t u d e ,  on t h e  

east s i d e  of the   L iard ,   there  are several good stands of both  softwoods 

and hardwoods. The softwood s tands  are generally adjacent t o  t h e  river 

and the  hardwood stands beyond  them. S t i l l   f u r t h e r  back  from t h e   r i v e r ,  

l a rge  areas of old  burn  with young o r  immature  growth  dominate. 

For about  the  next 30 miles d o m  r i v e r   t o   F l e t t  Rapids, where t h e  

Liard  changes from a braided to a meandering stream, the  merchantable 

timber is confined  to  a few miles on e i t h e r  side. From t h i s  point  until 

the  Blackstone River, the  merchantable  stands become larger ,   covering 

mainly the   f loodplains  which extend several miles on both  s ides  of t h e  

r i v e r .  

North  of the  Blackstone  River  there are a few mature mixedwood 

stands which Boon disappear,  giving way t o  a l a rge  burned-over area. Most 

of the  burn is apparent ly   regenerat ing  to  a hardwood o r  mixedwood f o r e s t .  

This   condi t ion  prevai ls   r ight  down t o  the  Mackenzie River. 

The nrerchantable timber along  the Nahanni River is generally 

confined t o  t h e   a l l u v i a l  flats, but  the  mature mixedwood s tands  near   the 
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J a c k f i s h  River have a s l i g h t l y   g r e a t e r   e x t e n t .  Most of the  remainlng area 

is covered by young o r  immature  growth,  establishing i tself  on an   o ld  

burn.  

Cor re l a t ion  of Si te   Product ivi ty   (Reid,   Col l ins   and ASSOC., 1972) 
and So i l   Assoc ia t ions  

Class I 

Class II 

Class III 

Liard   Assoc ia t ion , (Recent   f loodpla in)  

Netla, Swan Poin t  and some areas of the 
Poplar   Assoc ia t ion  (Abandoned Floodplain)  

Pointed  Mountain  Association  and some areas 
of Arrowhead and  Cel lbeta  soils. 

Well dra ined  s o i l s  of the  Lacustr ine  Benchland.  

Fig. 3 4 .  Regenerating,  pine  aspen  and  dense  shrub on burnt-over area. 
Such brulé s t ands  are common on t h e   f i r e   p r o n e  morainal and 
sandy s o i l s  in 95G and 95H. 
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Conclusions 

As soon as the   Liard Highway is conet ruc ted   in to   th ie  area, the re  w i l l  

l ike ly   be   s t rong   pressure  t o  exploit   forestry  resources.   Information on 

which t o  base decisions on land use and c u t t i n g   r i g h t s  is necessary. A 

number of surveys of t he   fo re s t ry   po ten t i a l  have  been carr ied  out   but  no 

s t eps  have  been  taken  towards  forest management, o the r   t han   f i r e   con t ro l .  

Present   data  on the  forest   resource  ln   the  survey is incomplete, arid 

of ten   conf l ic t ing .  It wsuld  be he lp fu l  if the ava i l ab le   fo re s t ry  data 

were compiled and summarized. To some ex ten t ,   t ha t  is attempted  here, 

but  the main i n t e n t  ie t o  relate present  forestry  information t o  soils. 

Forestry Manamnent Problems 

1. The vegetation communities  and forest typology  on  the  Alluvial  Floodplain 

have  been well documented by Jeffrey (1964). Less at tent ion  has   been 

paid  to  the  Lacustrine,   Morainal,  and Deltaic Sand d i s t r i c t s ,  and p a r t i c u l a r l y  

areas such as t he   l acus t ro  t ill  deposits.  More s p e c i f i c  s i te  information 

is required on these  areas for  forest management. 

2.  F o r e s t   f i r e s  have  had a major ecological   inf luence and  most of the   s tands  

are of f i r e   o r ig in ,   excep t   fo r   t he   r i pa r i an  environment  of  the  floodplain. 

Large areas have been burnt east of t he  Liard River (1942) and are mainly 

regenerating t o  hardwood o r  mixedwood.  Not enough is known about the 

e f f e c t  of f i r e s  or their   suppression  in  the  northern  environment.  

3.  There is an  imbalance of age classes in present growing stock, with a 

high proportion of over-mature  stands,  eepccially  on the floodplain.  

4. Erosion, Areas on steep elopes,   par t icular ly   those mapped as Hillwash 

Complex, have a se r ious  erosion hazard and should be protected.  There 
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may a lso  be a problem of erosion  on  is lands  and low f loodplains ,   where 

a good proportion  of  the  best   t imber  occur.   Verschuren  (1974)  studied 

erosidn  a long  the  Liard  River   near  Watson  Lake, Yukon T e r r i t o r y ,  and 

recommended t h a t  trees be l e f t  s tanding   near   the   edge  on low f loodp la ins ,  

where   t he   roo t s   ac t   t o   r educe   e ros ion .   R ive r   cha rac t e r i s t i c s   i n   t he  

s tudy area would  need t o  be   i nves t iga t ed .  

Land Use C o n f l i c t s  

1. Ecologica l  Reserves. There is an area of 115 square  miles, proposed 

as an I.B.P. Ecologica l  Reserve, along  the  Liard River south  of For t  

Liard  (from Big Is land  Creek  to   the  Kotaneelee River). The area has 

dense  product ive  white   spruce  and  large  balsam  poplar  forests on  the 

i s l ands   and   f l oodp la ins .   Conf l i c t   w i th   fo re s t ry  is high.  There is 

minimal c o n f l i c t   w i t h   a g r i c u l t u r e .  

2.  & r i c u l t u r e .  The l a n d   b e s t   s u i t e d   f o r   a g r i c u l t u r e  is also gome of 

the  best   forest   land.  Before  undertaking  any  major  development,   these 

competing  uses  should  be  weighed. 

3 .  W i l d l i f e  and  Trapping.  Forestry  operations  can  be  compatible  with 

p re se rva t ion  of w i l d l i f e ,   p r o v i d e d   s u f f i c i e n t  care is t a k e n .   I n   t h i s  

r ega rd   t he   i s l ands  and  low f loodpla ins   wi th   Ripar ian   Shrub   vege ta t ion   near  

t he i r   marg ins  are very  important moose habi ta t s   and   harves t ing   could  

g r e a t l y   i n t e r f e r e   w i t h   t h e  moose populat ion.  Synergy West Ltd.  (1975) 

recommended t h e s e  areas no t   be   d i s tu rbed .   Wi ld l i f e  was not a d i r e c t  

concern of t h i s   s u r v e y ,   b u t  i t  is obvious t h a t   b e f o r e  any land   use   dec is ions  

are made, cons ide rab le   a t t en t ion  needs t o  be p a i d   t o   w i l d l i f e  and i t s  

importance as a source  of l i v e l i h o o d   f o r   l o c a l   i n h a b i t a n t s .  
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4. Forest Reserves. The forests are important  because of t h e i r   s c i e n t i f i c ,  

r ec rea t iona l ,  and aes the t i c   va lue ,  as well as their   important  roles i n  the  

northern  ecosystem. The Forest  Management I n s t i t u t e  (1974) recommended the  

establishment of fo re s t   r e se rves  for conservation and management of f o r e s t s  

i n   t h e  area. One aria proposed,  the  Liard-Nahanni  Forest,  covers a l a r g e  

part  of the  survey area 95B and 9 5 6 / 2 ,  3,  4, and 7. It includes areas of 

the  best   t imber  and has high scenic   values .  The o the r  propoeed  reserve 

t h a t  lies within  the  present   s tudy area is south and east of t he  Liard River, 

near Fort  Simpson. The area does  not have a high fo res t ry   po ten t i a l   bu t ,  

because of its proximity  to  Fort  Simpson, demands on it are high and 

some p a r t s  of i t  are current ly   being  harvested  local ly .  

5. The large h i l l   i n  95B 14, par t ia l ly   enc losed  by the   L iard  River, 

and west of the Netla River has unique  stands of large whi te   b i rch  and 

aspen. Mountain ash was noted   in  t h i s  area ae well. The area has some 

l a rge  spruce, but  does  not  appear t o  be a s i g n i f i c a n t   f o r e s t r y  area. 

Clearing is not  desirable  because of the  erosion  hazard on its long  slopes.  

This area should  be  protected.  
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An Assessment  of  the  Grazing  Potential   of  the  Liard River B a s i n   f o r  
Domest ic   Livestock  and  the  Possibi l i ty  of Producing  Forage Crops f o r  
Winter Feed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

W.L. P r i n g l e  

From July 23 - J u l y  27 (1975) the graz ing  and f o r a g e   p o t e n t i a l  was 

s t u d i e d  on sites s e l e c t e d  as poss ib le   ranging  areas by t h e   s o i l   s u r v e y  

team under Dr. H. Rostad. A ra ther   cursory   examinat ion  of 1 2  sites was 

undertaken by d ropp ing   i n to   each   l oca t ion   i n  an Alouet te  II he l icopter* .  

The vege ta t ion  of t he  Area has been  very  adequately  descr ibed by W.W. 

J e f f r e y ,  1959 and 1964. 

No l i v e s t o c k   g r a z i n g   e x i s t s   i n   t h e   v a l l e y  at presen t .  The p o t e n t i a l  

in t h e   f o r e s t e d  areas is low. The tree canopy is too well developed. 

Under aspen  very l i t t l e  g razab le   vege ta t ion  grows. Under  mixedwood 

stand&, Alnus sp. of ten   forms   an   impenet rab le   bar r ie r  and a t  h ighe r   e l eva t ion  

under   b lack   spruce   there  is l i t t l e  ground  cover  except  for  dense moss and a 

few pa tches  of sedge  and  reedgrass.  Theae areas are o f t e n   s o f t  and wet 

and cat t le  could become m i r e d   i n  them. 

Meadow areas on t h e   r e c e n t   f l o o d p l a i n s   o f f e r  srne p a l a t a b l e   f o r a g e  

b u t   t h e s e  are of l imi t ed   s cope ,   ma in ly   i n   t he   v i c in i ty  of Nahanni  Butte. 

Cont ro l  of water on  such areas would p resen t  a problem as they  could  not 

b e   s a f e l y   g r a z e d   u n t i l   t h e y  had  been  drained  to  some degree.  In add i t ion ,  

f r o s t   o c c u r s  at  about 40 cm. The dry sandy ridges of p i n e   o f f e r   l i m i t e d  

l i ves tock   g raz ing   bu t  are of very low y i e l d  and cou ld   ea s i ly  be overused. 

Seismic l ines  and man-made c l e a r i n g s  in some areas come i n t o   r e e d g r a s s  and 

sedge and o f f e r  a l imi ted   range   resource .  Over most of t h e  area, n o r t h  of 

* For t h e  most p a r t   t h e  landing was made on an e s t a b l i s h e d  seismic l i n e  
and observa t ions  were made both on t h e   l i n e  and i n   t h e   a d j a c e n t  
und i s tu rbed   fo re s t  area. 
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Nahanni Bu t t e ,  t h e s e   l i n e s  are mainly too  w e t  for grazing and south  

of t h i s   t h e y  are revegeta t ing  t o  alder,   aspen  and  willow,  thus  they  could 

o f f e r   an   i n t e r im   use   on ly .  

On some areas where  domestic  grasses and  legumes  had  been  seeded  such 

as  on seismic l i n e s ,  B f i e l d  a t  Ft. Liard and an airport clearing, t h e  

grasses and legumes were producing poorly.  Timothy was s h o r t  and  spindly 

and a l s i k e   c l o v e r  appeared low  and unthr i f ty .   Bromegrass   appeared   be t te r  

adapted and a t  Ft. Liard i t  was producing  about 1 ton of hay/A.  The plo t s  

on t h e  beam s i te  a t  Ft. Simpson* on a Blue f i sh  si1 t loam were showing t h e  

e f f e c t s   o f  a d r y  year, The  bromegrass and timothy were t h e  most  productive 

grasses   whi le   the   b lock  of Kentucky  bluegrass  had  maintained a s o l i d   h e a l t h y  

s tand.  O f  the  legumes,  Rambler a l f a l f a  was s t i l l  v i s i b l e  i n  t h e   p l o t s  and 

was up to  36 inches   h igh   whi le  in mirture  with  bromegrass i t  was present   on ly  

a t  the  edges of t h e   p l o t .  The b i r d s f o o t   t r e f o i l  was i n   a o l i d   p l o t s  and was 

about 12 i nches   h igh   i n   s eed .  The groud waa very dry and the .,dandelions 'had 

shrivelled  and  appeared  dead.  The  plot  area g e n e r a l l y  was becoming weedy 

with f i reweed,   raspberry and f o x t a i l .  Grasses by t h e i r  color i nd ica t ed  

n i t rogen   def ic iency .  

l n  any area t h a t  i s  as dominated  by tree cover,   such as is found i n  

the   L ia rd  Basin, v e r y   l i t t l e   n a t i v e  gragine will be  found. The f o r e s t  

t ends  to  f i l l  in   burns   and  man made openings  very  rapidly  hence  grazing 

by domestic s tock  would be very l imi t ed ,  

From i n spec t ion  of the var ious  si tes  i t  IS obvious   tha t   the   lower  

flood p l a i n s  and terraces grow t h e   b e s t  trees. These a l s o  are t h e  areas 

I 

*Forage p l o t s  were seeded i n  1966 on the  Radio Beam site, f i v e  miles 
South of t h e  Ft. Simpson Experimental Farm on the   a i rpo r t   road .  
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where c lear ing   produces   the   g rea tes t  amount of forage from nat ive   g rasses  

and forbs. 

I 
I 

If  and when these  lands are c leared  i t  w i l l  be  these soils upon 

which community pastures   could  be  es tabl ished o r  which  could be used f o r  

forage  production. The g l e y s o l i c   s o i l s ,  where cleared,   appeared  to   lack 

product iv i ty  of palatable   vegetat ion  being too cool and wet for good 

production. The sandy ridgea  under  pine are too  dry and so also are 

incapable of producing much forage.  

Each s i te  as observed is desc r ibed   b r i e f ly  and t h e   s a l i e n t   v e g e t a t i o n  

i s  l i s t e d .  Emphasis is placed upon t h e   p l a n t s   t h a t  could be  used  for 

domestic  livestock  grazing.  In some cases   the  f u l l  botanica l  name 

is  given  whereas i n  o the r s   t he  genus name only i s  w r i t t e n  down. It 

was f e l t   t h a t   t h e  1 2  si tes t h a t  were observed were representa t ive   o f  

most of  the area on which a forage potent ia l   could exist .  The ocular  

estimate of forage  yields  given are based on experience  and are i n  terms 

of pounds  of dry matter per   acre .  

A map of the  area gives  the  approximate locations of the   var ious  

sites v i s i t e d .  
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S i t e  1. NW of Ft. Simpson, 5 miles West on  the new Mackenzie Highway, 

Mart in   River   Associat ion,  loamy sand  texture .  

Trees: Pinus  banksiana 
Populus   t remuloides  
Pi cea g lauca 
Picea  mariana 
- 

Brush  and  Shrubs: 

Alnus   c r i spa  
Viburnum edu le  
- Rasa a c i c u l a r i s  
Rubus s t r i g o s u i  
Sa l ix   bebb iana  
S a l i x   a t b u s c o l i d e s  

Forbs: 

Cornus  canadensis 
Epilobium  angustifolium 
Fraga r i a   g l auca  
Vaccin ium  v i t i s - idaea  
Lathyrus ochroleucus 

Grasses: 

Bromus  pumpel l i a n u s  
Trisetum  spi,caturn 
Oryzopsis pungens 
P o a   p r a t e n s i s  
Agrostis scab ra  
Carex s p .  

Along the c u t l i n e   t h e r e  would be  between 300 - 400 pounds p e r  acre of 

forage.  ka the treed area 100 - 200 pounds. This s i t e  was t y p i c a l  of a l l  

sandy  so i l   types   occur r ing  on t h e  Deltaic Sand P l a i n .  This pine-aspen 

type would be c la s sed  as poor grazing  even  though animals could  range 

through it r e l a t i v e l y   e a s i l y . '   P o c k e t s   t h r o u g h o u t   t h i s  type of low boggy 

land or G l e y s o l i c   s o i l s  which were on s i t e  2 would offer some g raz ing  of 

sedges and grasses and t h i s   c o u l d   i n c r e a s e   t h e   v a l u e  of t h i s  dry range 

type t o  some ex ten t .   F igu re  3 6 , i s  a view  looking west a long  a c u t l i n e  
' ) a  

. _ ,  showing t h e   v e g e t a t i o n   t y p e  and e x t e n t  of ground  cover. ' 

R 
I 
I 
I 

I 
t 
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Because of the low forage yield and the  yearly  fluctuation of growth 

that  could be expected, t h i s  type could  not  be relied upon t o  support a 

tnajor grazing  industry  but  could be used a s  a summer range if i t  was grazed 

very l i g h t l y .  The fencing and management necessary to make use of such 

land would hardly j u s t i f y  i t s  use a8 a range. 

Fig. 36 S i t e  1 .  - Se'ismic line looking w.est on 8 sandy area west of 
F t .  Simpson. Mainly p i n e ,  aspen, alder and sparse grass 
cover. 
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S i t e  3. Mining a i r p o r t  near F l e t t   R i v e r .  
L iard   Assoc ia t ion ,  s i l t  loam t e x t u r e .  

An area where  the trees had  been  "walked down" t o   p r o v i d e  aerial  

access t o   t h e   l a n d i n g   s t r i p .  

Trees:  Picea g l a u c a  12-16" d iameter  
Populus   t remuloides  8- 18" d iameter  
Populus   balsamifera  
Betula  papyr i f e ra  

Brush  and  Shrubs: 

Alnus  incana 
" Cornus   s to loni fe ra  

Ribes  oxyacanthoides 
- Ledum groenlandicum 

Amelanch ie r   a ln i fo l i a  Rubus striRosus 
Viburnum edule  
S a l i x  s p .  

- 

Forbs : 

Grass : 

" - Actaea rubra 
Equisetum  pratense 
Lathyrus  ochroleucus 
Vicea americana 
" 

Calamagrost is   canadensis  
A r c t a g r o s t i s  sp.  
Carex   a the rodes   ( i n  w e t  areas) 

I 
1 
1 
t 

$ D  

A v e r y p r o d u c t i v e  s i t e  which i s  produclng  between 1500 and 3000 pounds 

of f o r a g e   p e r   a c r e   i n   t h e  open  but  very l i t t l e  i n  t h e   r a t h e r   d e n s e   f o r e s t .  

This area may be   sub jec t   t o   f l ood ing  as i t  was v e r y   n e a r   r i v e r   l e v e l .  

S i t e  4. West end of o ld   l anding  s t r i p  near Flett  Rive r .   Eu t r i c   Brun i so l  
g r a v e l l y   s u b s o i l .  Yohin  Lake Complex. 

Trees: Populus  tremuloides  (mainly) 
Populus   balsamifera  
Betula p a p y r i f e r a  

Brush and  Shrubs : 

Alnus  incana 
Cornus s t o l o n i f e r a  
Viburnum edule  
- Rosa a c i c u l a r i s  

- Rubus a c a u l i s  

S a l i x  s p .  
- S a l i x   a r b u s c u l o i d e s  - 

I 
I 
1 
t 
I 
I 
I 
I 
I 
I 
I 
1 
I 
1 
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Forbs: 

Epilobium  angustifolium Aqui 1 eg ia sp . 
Lathyrus  ochroleucus Galium boreale 
Vicea arnericana 

- 
Grass : 

Calamagrostis  canadensis 

The a i r s t r i p  and  roadway had been  revegetated  with  creeping red fescue ,  

brome and  sweetclover. Some poor alalke c love r  was al80 observed. The 

introduced  grasses  and  legumes were not   vigorous.  Some moose  browsing 

had occurred  on balsam poplar  and  red ogier dogwood. 

P roduc t iv i ty  of t h i s  area was about 700 pounds p e r  acre of p a l a t a b l e  

vege ta t ion .  

S i t e  5 and 6 .  On top of h i l l  east side of the Liard River.., ' Site 5 wa8 on a 
seismic line with ,black spyuce. gn a Gle$tmlir. soil. Wmer 
Association, ail teh&*tëxtutë.  ' Elevation 1500'. 

Trees: Picea  mariana 
Larix l a r i c i n a  
Betula papyr i f e ra  

Brush  and  Shrubs: 

Forbs: 

Grass : 

Alnus crispa 
Amelanch ie r   a ln i f a l i a  
bedurn Rroenlandicum 
Viburnum edule  

- 

Epilobium  angustifolium 
Equisetum sp. 
Geotaulon sp .  
Castilleja sp. 
Linnara bo rea 1 i B 

Agros t i s  scabra 
Calamagrostis  canadensis 
CBlamaRrostis ap. 

Rosa acicularis 
Sa l ix  sp .  
- - 

Petasitee palmatus - Rubus pubescens 
Vaccinium v f t i s -   i d a e a  
Parnase ia  sp. 

- Carex sp. 
Eriophorum sp. 
Luzula spi 
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Fig. 37. Site 5 - Seismic line on Gleysolic s o i l ,  with black 
spruce, larch and alder. The grass i s  short and of 
low volume. Ground is very soggy. 
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This  area was producing  about 400 pounds per acre of mainly sedge 

(Fig. 37 1 .  An area 200 yards  to t h e  north (Site 6 )  i n  an  aspen  stand 

was producing  about 900 pounds p e r  acre rdainly  Calamagrostis  canadensis.  

These l i n e s  were revegeta t ing  t o  both willow and  a lder .  Range i n  t h i s  

type of area is fion-existent. 

Site 7. A 50 acre meadow south of t h e  Muskeg River t y p i c a l  of t h e  small 
sedge  bogs  throughout  the area. The area 'graded from a sphagnum 
p e a t  a t  the  edge  through a poplar ,   wi l low,   spruce area to  Carex 
a q u a t a l i s  and f i n a l l y   t o  Carex mstrata i h  the cen t r e .  

Trees: Betu la   papyr i f e ra  
- Larix l a r i c i n a  
P icea  mariana 
Populus   balsamifera  
Populus  trernuloldes 

Brueh  and  Shrubs: 

Betula   glandulosa 
Ledum groenlandicum 
S a l i x  sp .  

Forbs : 

Geum tri f l o  rum Vaccinium vitis-idaea 
Empet- nigrum  Vaccinium  uliginosum 
Rubus  chamaemorus 

- 
- 

These Gleysolic meadows occur   in f requent ly  throughout the   spruce-aspen 

uplands (Fig. 38). Product ion of forage w u l d   a v e r a g e  1200  pounds per acre. 

These meadowe are too few and too riet to  rely on for ranging   l ives tock .  
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I 
I 
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I 

t 
Fig.38. S i t e  7 - A small  Gleysolic meadow surrounded by poplar and 1 

spruce. The sedges and reed grass would produce 1200 pounds 
of usable forage annually but the small size and i so lat ion of 
these  infrequent meadows makes their use by livestock improbable. I 

I 
I 
I 
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S i t e  8 .  

Trees: 
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South east of For t   L iard ,  S miles nor th  of P e t i t o t   R i v e r  a t  an 
e l e v a t i o n  of 1200 feet. This area congis ted of black   spruce  
f o r e s t  with pockets  of very  mature aspen-poplar.  One tree 
observed was 30 inches d.b .h . '  Arrowhead Association, silt loam 
tex tu re .  

Betula papyr i fe ra   (decadent )  
Picea p lauca  
Picea meriana 
Populus balsamifera 
Populus  trernuloides 

- 

Brush and Shrubs: 

Alnus   c r i spa  
Viburnum edule  
Rosa a c i c u l a r i s  
Rubus a c a u l i s  
S a l i x  sp.  
- - 

Forbs: 

Cornus  canadensie 
Epilobium a n g u s t i f o l i m  
Linnaee borealis 
Pyrola secunda 
Vaccinium v i t i s - i d a e a  
Vices americana - 

Grass: 

Calamaprostis  canadenaie 
Carex  aqua t ilis 
Carex sp.  
Erlophorum sp.  

- - 
Se i smic   l i nes  are revegeta t ing  t o  a l d e r  and  willow. There is vsry l i t t l e  

grazeable  forage i n   t h e   f o r e s t  with about 400 pounds p e r  acre on the l i n e .  

It is such areas as t h i s  a t  m e d i u m  e l e v a t i o n  which  could be u t i l i z e d   f o r  

fo rage   p roduc t ion   i n   t he   fu tu re .  
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S i t e  9. One mile east of Betalamea Lake  on  an area that   had  been  burned 
o v e r   a b o u t  5 y e a r s   p r e v i o u s l y .  This s i t e  was on a Gleysol .  
Mosses p r e v a i l e d  a t  ground level i n   t h e   f o r e s t  while g r a s s e s   a n d  
sedges  were dominant an t h e  seismic l i n e  (Flg .39) .  Bulmer I 
A s s o c i a t i o n ,  s i l t  loam t e x t u r e .  

T r e e s :   P i c e a  plauca I - Picea   mar i ana  
Populus t remulo ides  

Brush and Shrubs: I 

Forbs : 

Grass : 

- Ledum groenlandicum 
Shepherd ia   canadens i s  
P o t e n t i l l a   f r u t i c o s a  
S a l i x   s p .  

Epllobium a n g u s t i f o l i u m  
P a r n a s s i a   s p .  
Geocaulon  l ividum 
F r a g a r i a  virfiinia 
Arcos taphy los   rub ra  
Rubus pubescens 
Vacciniurn  ullginosum 

Agrostis s c a b r a  
Calamagros t i s   canadenais  - Calamagros t i s  inexpansa 
Carex sp .  
Luzula  sp .  - Carex   paupe rcau l i s  

- 

I 
I 
8 
I 
8 
I 
I 

This l i n e   h a d  been seeded. Creeping   red   fescue   and   t imothy  were I 
p r e s e n t  but lacked vigor. This type would not be valued  as a range f o r  

d o m e s t i c   l i v e s t o c k .  
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Fig.39.  S i t e  9. A seismlc l i n e  through a recent burn near 
Betalamea Lake. The elevation here is 1700 feet. 
Forage yield is lee8 than 400 pounds per acre. 



- 188 - 

S i t e  10.  Pointed  Mountain Road about  2 miles west of the   L iard  River a t  
1100 f e e t .   T h i s  area was on a s i l t y   c l a y  loam, Or th ic ,Gray  
Luvisol.  On the  road  c lear ing  forage  product ion WE~B fa ir  with 
about 600 pounds of fo rage   pe r   ac re .  Under the   l a rge   v igo rous  
aspen some epruce  and  a lder  was presen t  with very l i t t l e  p a l a t a b l e  
forage  (F ig .40 ) .  C e l i b e t a   A s s o c i a t i o n ,   s i l t y   c l a y  loam. 

Trees: Populus  trernuloides 
Pi 'cea  glauca 

Brush  and  Shrubs: 

Alnus  incana - Rubus a c a u l i s  
S a l i x  sp.  

" 

Forbs: 

Equi se turn 
Epilobium 

Grass: 

Aaropyron 

a m e n s e  
anEust i fol ium 

t rachycaulum 
Arctagrostis sp. 
- Beckmannia syzigachne 
Carex sp. 

The roadsides  had  been  eeeded down to  creeplng  red  fescue,  brome 

and a l s i k e   c l o v e r .  The  seeded species showed s i g n s  of being N d e f i c i e n t .  

S o i l s  were wet. White  spruce  seedlings were preva len t  on the   roads ides .  

This appeared  to be a v e r y   p r o d u c t i v e   s o i l   f o r  tree production.  Grazing 

on t h i s  type  would only   be   poss ib le  i f  the trees were removed and  farming 

c a r r i e d   o u t .  
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Fig. 40. Pointed Mountain road which has been cleared from a heavy aspen 
forest.  The roadside had been seeded t o  fescue and brome but 
even though moisture was good production was not excessive. 
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S i t e  11 and 12 .   F lood   p l a ins   sou th  of Nahanni   But te .   Both si tes were on 
C r y i c   F i b r i s o l s   a n d  were meadow t y p e s .   S i t e  11 was on a 
l a r g e  meadow on which bog birch was dominant   with much 
Ledum and willow. The   la rge   sedge  were p r e v a l e n t   i n  
p a t c h e s  (Fig. 41) 
S i t e  12 was on a smaller meadow d i r e c t l y   u n d e r   N a h a n n i  
B l u f f .  Here t h e r e  was a d e f i n i t e   o u t e r   r i n g  of bog b i r c h  
and  willow a d i s t i n c t   r i n g  of C a l a p a p r o s t i s  sp.  and  an 
i n n e r  wetter c e n t r e  of C a r e x   a q u a t i l i s   a n d   r o s t r a t a  
( F i g . 4 2 ) .  

T r e e s :   n i l  

Brush and  Shrubs: 

B e t u l a   g l a n d u l o s a  
Ledum 
S a l i x  sp.  

Forbs : 

( T r a i l i n g   p o t e n t i l l a )  

Grass: 

Calamagros t i s   inexpanaa  
C a r e x   a q u a t i l i s  
Carex ro s t ra ta  
Eriophorurn  sp. 

These meadow t y p e s  appear t o  have some g r a z i n g   p o t e n t i a l   b u t   t h e y  

are v e r y  wet. Ice o c c u r s  a t  12-15  inches  and on t h e   l a r g e r  meadow 

v e g e t a t i o n  is r a t h e r   s p a r s e   y i e l d i n g   a b o u t  300 pounds   per  acre. On 

t h e  smaller meadow y i e l d s  were h i g h e r   a v e r a g i n g  1500 pounds   per  acre. 

These areas are l i m i t e d  to t h e   f l o o d   p l a i n   i n   t h e   v i c i n i t y  of Nahanni B u t t e  

a n d   ' i n   t o t a l  are of r a t h e r   l i m i t e d  acreage. Some form of drainage  would 

b e   n e c e s s a r y   i n   o r d e r  to  use  them 8 8  h a y l a n d s  o r  even as p a s t u r e .  Areas 

such as t h i s   c o u l d  not be r e l i e d  upon to  suppor t  a l i v e s t o c k   i n d u s t r y .  
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Fig. 41. S i t e  11 - A fairly extensive Cryic Pibrtsol f l o o d   p l a i n  meadow 
consisting of a f i l l e d  river channel, Bog birch end Carex 
aquatilis predominate. 



- 192 - 

Flg .42 .  S i t e  12 - A small Cry lc  Fibrfsol pocket on the flood  plain. 
Bog birch, Calapanrostie canadensis and Carex aquatilis 
predominate. 
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I 

FERTILITY STATUS AND CROPPING RECOMMENDATIONS 

OF THE MAJOR SOILS 

In generalS the soils of the area are low to very low ( < 2.5 ppm) 

in  nit rate nitrogen and most are low to very low (< 7.5 ppm) in phosphorous 

(Table 5 ). Thus, nitrogen and phosphorous applications would be required 
for optimum performance from all crops. In addition, the sandy and silt 

loem  textured soils will require potash applications for all crops and 

some of the clay loam and  clay soils will require potash  for  barley, 

grasses,and legume production. Applications of sulphur will be required 

on some of the soils for all crops and on a number of soils for legumes 

and oilseeds production. A soil tee t  analysis is highly  recommended 

before any crops are grown on, a specific site became the nutrient status 

of the soils is variable and a general fertilizer recommendation cannot be 

given . 
With the pbssible exception of the Liard soils (Cumulic Regosols), 

applications of lime will be required to raise the soil pH, if production 

of alfalfa is to be successful. Lime applications may also be required 

on many of the soils for successful production of grasses, cereals, and oil- 

seeds. 

Poor crops on acid soils are related to many factors. Toxic quantities 

of aluminum (Al)  and manganese (Mn) are a major c m m e  of damage to crops 

by soil acidity.  At pH values above 5 . 5 ,  Al and Mn toxicity  is  generally 

not a problem. Low pH in itself affecte the growth of legume crops by 

inhibiting  the  ability of the nitrogen-fixing  Rhizobium bacteria to form 

nodules on the roots. 
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Grasses are gene ra l ly  more to l e ran t   t o   ac id i ty   t han   l egumes .  Among 

t h e   g r a s s e s   t h e  fescues are espec ia l ly   t o l e ran t   and  among t h e  legumes  red 

c lover  is considered more t o l e r a n t  than a l s ike   c love r ,   wh ich  is more 

t o l e r a n t   t h a n   a l f a l f a .  Timothy  and  bromegrass  do f a i r l y  well on acid 

soils but  Russian  Wild Rye is q u i t e   s e n s i t i v e .  O f  t h e  cereals, o a t s  

are t h e  most t o l e r a n t   t o   a c i d i t y  and  barley is t h e  least t o l e r a n t ,   w h i l e  

wheat is intermediate.  Rapeseed is similar t o  wheat i n   t o l e r a n c e .  

A l f a l f a  and sweet clover   have  reduced  yields  a t  pH values  between 

5 . 5  and 6.0. B@tw@en.5.0 and 5 . 5 ,  y i e l d s  of a l f a l f a  are ?educed 

t o  % o r  less, w h i l e   y i e l d s  of bar ley,   wheat ,   and  rapeseed are also  reduced.  At p~ 

values between 4 . 5  and 5.0, a l f a l f a   b a r e l y  grows, y i e l d s  of a l l  o t h e r  

c rops  are reduced   to  some degree.  

F e r t i l i z e r   a p p l i c a t i o n s  can compound t h e   a c i d i t y  problem.  For 

example, 100 pounds ( 4 5  kg)- of ammonium sulphate  require  110  pdunds 

(50 kg) of lime t o  n e u t r a l i z e   t h e   a c i d i t y   c a u s e d  by t h e   f e r t i l i z e r .  By 

comparison,  urea, ammonium ni t ra te ,   and  anhydrous ammonia r e q u i r e  8 4 ,  59, 

and 148 pounds (38, 27, and 67 kg) of lime t o   n e u t r a l i z e   t h e   a c i d i t y  

caused by 100 pounds (45 kg) of f e r t i l i z e r  material. 

There are two main  methods of overcoming soil ac id i ty   p roblems.  One 

method is t o  grow ac id - to l e ran t   c rops ,   t he   o the r  is t o  lime t h e   s o i l  in 

order t o  raise the  pH. A combination of the two methods  can  broaden  the 

range  of  cropsgrownwhile  minimizing  the  expensive  procedure of l iming.  

An a p p l i c a t i o n  of lime should l as t  a t  least seven  years  and  probably 

t e n   y e a r s  or more i n  the   L ia rd  River area. S u b s t a n t i a l l y  less lime would 

be   r equ i r ed   fo r   subsequen t   app l i ca t ions .  The  amount of lime requi red  

inc reases  with i n c r e a s i n g   a c i d i t y .  The less ac id- to le ran t   c rops  ' 
. -  
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will give a greater response to limtng than the more tolerant  crops. 

High  organic-matter soils require more lime than soils with low organic 

matter. Soils with a high  clay  content require more lime than sandy 

soils. The actual amount of lime required may vary from 4 to 6 tons 

per acre. The usual amount  required for growing cereal and oilseed 

crops on soils containing  toxic quantities of Al or Mn is about 1 ton per 

acre (2.2 tonnes per ha.). An application of 1 ton per acre (2.2 tonnes 

per ha.) can also  correct the acidity for growing alfalfa on soils with 

a pH of 5.5. 

A soil test is highly  recommended to determine whether liming of 

a specific field is necessary. Species vary  considerably in their  sensi- 

tivity  to Al and Mn toxicity  and a soil tes t  will indicate how much Al 

and Mn is present. An area can have non-wid soils, even though the 

surrounding s o i l e  are acid, and conversely, an area of  non-acid soils 

may contain some acid soils. 

In general, vegetables can be grown very successfully in the north, 

if proper precautions are  taken. The 1947-1953 Progress Report for the 

Dominion Experimental Substation at Fort Simpson describes the methods to 

use for successfully growing a large variety of vegetables. 
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ThHLE 5 
SOIL FERTILITY OF CERTAIN SOILS IN THE LIARD ANI, MACKENZIE AREA 

. .  
r 

S a p l a  Textuxal Cond. SO4-S R P Water Soluble Ions (ppm) NO3-N Depth 
No. Class mhos/cm ppm PPm PPm Ca Na K Cl so4 . PPm cm Horfzon - 

26-2 

26-3 

26-4 

28-2 

28-3 

24-2 

24-3 

24-4 

24-5 

24-7 

18-1 

18-2 

18-3 

18-4 

Arrowhead Association, Gleyed Orthic Eutric.Bruniso1 

0-28 50 10 14 - 1 1 7  

28-40 40 5 17 1 13 

40-60 35 5 15 2 19 

hrrarhead.Association, Gleyed Orthiç Brunisol 

0-20 65 15 12  1 - 100 

20-45 50 5 12  1 19 

Bluebill Association, Bruuisolic Gray LuViso1 

0-7 10 5 12 4 25 

7-18 5 1 10 4 14 

18-36 10 5 11 2 21 

36-70 10 1 II 3 .  14 

83-95  45 5 11 3 20 

Bluefish Association, Orthic Eutric Brunisol 

5-0 * 

0-15 30 5 9 I 16 

15-32 20 5 7 1 10 

32-70 40 10 9 .  1 9 
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65 

65 

85 

75 

90 

60 

55 

65 

70 

70 

60 

65 

m 

1 

1 

1 

1 

2 

1 

1 

1 

1 

1 

1 

1 

1 

m 

O 

O 

0 

1 

2 

O 

O 

O 

8 

2 

1 

O 

O 

I 

20 

25 

20 

45 

25 

65 

80 

85 

100 

105 

40 

30 

20 - 

2.2 

1.4 

1.5 

4.6 

3.7 

5 .5  

3.6 

2 . 3  

2 . 0  

1 ..5 

3.7 

1.3 

1.3 

m 

0.5 

0.4 

0.4 

0.6  

0 . 4  

5.5 

3.6 

2.3 

2 . 0  

1.5 

0 .3  

0.2 

0.4 

œ 

s iL 

si 

si 

sild 

SiL 

L 

CL 

CL 

CL 

SiL 

s €L 

S i L  

I 

I 



TABLE 5 (Lontinued) ( 
SOIL FERTILITY OF CERTAIN SOILS IN THE LIARD AND MACKEMIE AREA i 

Sample Textural Cond. S04-S I P NQ3-N Depth Water Soluble Ions (ppm) 

No. Class ppm larnhos/cm P P  P P  PP= cm Ca &Va K Cl so4 Horizon - 

8-2 

8-5 

27-2 

27-3 

27-4 

27-5 

17-1 

17-2 

17-3 

33-1 

33-2 

33-3 

33-4 

33-5 

33-6 

Bovie Lake Association, Orthic Eutric Brunisol 

0-20 20 5 8 1 . 12 60 . I 

56-66 45 5 9 1 10 70 2 

Bovie Lake Association, Degraded Eutric Brunisol 

O- 7 35 10 10 2 19 80 1 

7-28 20. 10 9 2 14 60 1 

28-40 40 .15 11 1 Il 70 ' 1  

40-60 35 15 I2 2 8 80 1 

Bulmer Association, Rego Gleysol 

IZ-0 

0-3s 20 5 52 1 12 . a .I 

35-50 20 5 69 3 7 75 1 .  

Celibeta Associstion, Brunisollc Gray Luvisol 

6-0 

0-10 - 19 5 8 3 16 45 1 

10-20 15 5 11 2 25 50 1 

20-40 5 1 10 3 10 35 1 

40-50 20 5 13 . 1 55 35 1 

50-65 45 15 18 2 16 65 1 

O 

1 

1 

O 

O 

O 

1 

O 

2 

1 

O 

3 

1 

40 

65 

50 

35. 

40 

55 

25 

100 

95 

105 

135 

120 

90 

1.5 0.3 S i L  

1.7 0.4 L 
I 

5.2 0.3 SIL 

3.0 0.3 Sil 

3.0 0.4 SIL . 

2.6 0.4 S U  

1.8 0.4 FL 

2.0 0.4 - C L  

. I  

1.6 0.2 SIL 

1.9 0.2 sin 

0.8 0.2 Hc 

1.0 0.3 

1.9 0.5 HC 

! 



TABLE 5 (Continued) 
SOIL FERTILITY OF CERTAIN SOILS IN THE LIARD AND MACKENZIE AREA i 

S a p 1 0  Textural Cond. SO,-S K P NO3-N Depth Water Soluble Ions (ppm) 

No. Class mmhos/crn ppm PPm PPm PPm so4 cm Ca Ms N a  K Cl Horizon 
I 

Cormack Lake Association, Orthic Gleysol peaty phase 

16-1 

16-2 

16-3 

16-4 

10-1 

10-2 

10-3 

10-4 

11-1 

11-2 

11-3 

11-4 

19-1 

19-2 

19-3 "- 

30-15 50 15 12 2 20 

15-0 60 15 12 1 19 

0-20 45 10 11 1  15 

20-40 ' 50  15 18 4 31 

Gros Cap Association, Orthic Gray Lwisol 

10-0 

0-12 25 5 8 

12-32 15 5 8 

32-56 50 20 12 

Jean-Marie Association, Degrader 

0-7 25 5 9 

7-45 20 2 8 

45-62 70 5 8 

62-82 50 2 8 

26 

21  

8 

130 

125 

70 

70 

80 

65 

75 

d Eutric Brunisol 

2 

z 

2 

1 

Liard Assocfation, Cumuric Regosol 

0-20 60 20 14 2 

20-30 65 15 13 . 3 

30-38 60 15 17 1 

16 

9 

11 

22 

27 

25 

16 - 
80 

70 

85 

15 

100 

100 

95 

œ 

2 

2 

2 

3 

1 

- 1  

2 

1 

I 

2 

1 

1 

I 

1 

I 

1 

O 

1 

1 

3 

1 

2 

3 

2 

2 

1 

3 

7 

3 

I 

30 

35 

75 

85 

55 

90 

60 

40 

55 

25 

2 0  

70 

85 

40 

rn 

48.8 

20.0 

3.0 

2 . 4  

3.4 

' 2.5 

2.4 

2 .O 

1.8 

1.6 

1.1 

~- 

8.5 

11.7 

7.3 

I 

D 

0.5 

0.5 

0.4 

0.5 

0 .3  

o.  2 

0.5 

0 .3  

0.3 

0.5 

0.4 

0 . 5  

0 . 5  

0 . 5  

œ 

I 

I 

S iL 

sic 

s i C L  

LFS 

LCS 

SfCL 



TABLE 5 (Continued) 
SOIL FERTILITY OF CERTAIN SOILS IN THE LIARD AND MACKENZIE ARFA , 

Sample Textural Cond. S04-S K P Depth Water Soluble Ions (ppm) HO3-N 

#o. cm Ca Na K Cl Horizon so4 . PP= PP* P P  ppm Class mmhos/cm 

19-4 

19-5 

42-1 

42-2 

42-3 

42-4 

1-1 

1-2 

1-3 

1-4 

1- 5 

9-1 

9-2 

9-3 

9-4 

9-5 

IIBb 

IICk 

L-II 

AC 

Ckl 

Ck2 

L-H 

Bm2 

BC 

C 

L-A 

Ae 

hl 

Bm2 
'ck 

Liard Association, Cuwulic Regosol (Continued) 

38-10 70 is 26 1 48 90 2 1 75 6 . 4  0 .5  

60-75 90 25 26 2 8 290 ' 1 O 90 82.0 0 . 7  

Liard Association, Cumulic Regosol 

20-0 ' 1.2 

0-20 85 20 18 2 21 75 2 I 40 6.3 0.6 

20-35 M 10 12 4 10 60 1 1 40 . 2.0 0.4 

35-50 45 10 21 4 18 55 1 1 40 2 . 1  0.5 

mrttn =ver Association, Orthic guutric bruntsol 

7-0 

0-10 25 5 10 7 16 55 

12-25 10 1 9 3 LO 40 

25-60 10 1 9 2 7 35 

60-80 10 2 9 2 8 40 

Hartih River Association, Degraded Eutric Brunisol 

E O  

0-5 25 5 13 

.5-10 25 5 9 .  

10-56 15 5 9 

56+ 40 5 11 

S iC 

SIL 

S i L  

1 35 50 2.3 0 .3  LFS 

1 29 30 1.0 0.2 LFS 

I. 10 30 0.7 0.2 PS 

I 5 25 , 0.6 0.2 FS 

i 

2 31 85 1 14 30 4.5 0.3 s iL 

2 19 75 I 9 30 3.9 0.3 

1 10 60 1 3 30 1 .9  0.2 LFS 

2 8 7 0  1 1 20 1 . 5  0.4 LFS 

L 



Sample 

31-1 

31-2 

-31-3 

31-4 

31-6 

31-7 

37-1 

37- 2 

37-3 

37-4 

3 7-5 

* 34-1 

34-3 

34-4 

34-5 

TABLE 5 (Continued) 
SOIL FERTILITY OF CERTAIN SOILS I N  THE LIARD AND MACKENZIE AREA L 

Mater Soluble l o p  (ppm) S04-S Cond. Textural K P NO3-M 
Ca Na ppm mmhos/cm Class PPm P P  PPm 

Netla Association, Orthic  Eutric Brunisol 

8-0 

0-10 50 15 Il 4 25 

10-30 15 5 9 3 19 

30-45 60 15 11 2 33 

45-60 56 10 . 11 2 31 

60-70 40 10 10 I 28 

Netla Association, Orthic &rie Brunisol 

5-0 

0-9 15 1 8 2 18 

9-24 10 1 8 2 '12 

24-46 40 10 10 1 21 

46-60 40 5 14 2 14 

Petitot  Association, Orthic Eutric  Brunisol 

27-10 

0-10 

10-20 

29-30 

40 

50 

50 

m 

15 

20 

20 - 
2 

2 

2 

œ 

18 

24 

11 

œ 

80 

70 

60 

70 

50 

50 

30 

50 

60 

75 

70 

120 

D 

22 

2 

1 

2 

2 

1 

,l 

1 

1 

1 

1 

1 - 

43 

13 

11 

2 

2 

24 

10 

13 

3 

O 

O 

O 

100 

105 

70 

60 

55 

105 

85 

65 

45 

75 

75 

a5 

œ 

4 . 5  

2.6 

1.9 

1.6 

1.3 

=3.1 

0.7 

o. 9 

1.7  

5.9 

6.0 

11.5 

m 

0.6 s €CL 
0.3 SiCL 

0.5 s ICL 
1 

0.4 SIL 

0 . 4  

h) 
O 
O 

I 

0.3 SiCL 

0.2 s i C L  

0.4 

0 . 4  S i L  . 

0.4 s iL 
0.4 

0 . 5  s i n  



TABLE 5 (Continued) 
SOIL FERTILITY OF CERTAIN SOILS IN TRE LIARD AND MACKENZIE AREA h 

t 

Sample Textural Cond. S04-S K P NO3-N Depth Water Soluble Ions (ppm) 

No. Class mmhosjcm ppm PPm ?Pm PPm au Ca Hg Na K Cl 334 Horizon 

43-2 Ae 

43-3 B t j  

43-4 Ckl 

. 43-5 Ck2 

30-1 G n  
30-2 Ae 

30-3 

30-4 Bt2 

30-5 BC 

30-6 Ck 

32-1 G H  

32-2 Bml 

32-3 Bm2 

32-4 BC 

. 32-5 Ck 

Petitot Association, Degraded Eutric Brunisol 

0-10 35 15 7 4 27 55 

10-32 30 15 9 -  1 10 55 

32-45 65 30 16 1 56 170 

45-70 40 25 30 1 5 170 

Pointed Hountain Association, Orthic Gray tuvisol 

6-0 

0-18 15 5 16 4 . 18 65 

18-34 10 5 L2 6 . 14 65 , 

34-49 10 5 11 2 11 70 

49-57 75 20 17 2 36 65 

57-70 50 10 17 2 12  605 

Pointed Mountain Association, Orthic Eutr-ic Brunisol 

6-0 

0-20- 

20-40 

40-80 

80-100 

1 

- 2  

2 

2 

2 

2 140 4 . 3  O .4 

1 70 2 . 2  0.4 

O 45 23 .O 0 . 7  

O 75 24 . O  0 .6  

1 50 1.7 0.2 

I 165 1.8 0.2 

2 140 1.4 0.2 

3 110 2 . 2  0 . 6  

1 - 100 2.0 0.5 

Sic 

sic’ 

sic 
I 

Sic 

. .  

15 5 7 6 27 65 1 3 160 5.3 . 0 .2  C 

5 1 9 5 15 50 1 6 125 1.0 0 . 2  C 
, .  

35 10 11 3 ’ 102 50 1 13 100 0 . 5  0.4 

50 15 11. 3 60 30  ’ 1 5 90 1.0 0 .5  0 C 

L 



m 
A 

I 

TABLE 5 (Continued) 
SOIL FERTILITY OF CERTAIN SOILS IN TUE LIARD AIID MACKENZIE AREA i 

Sample Textural Cond. S04-S K P Water Soluble Ions (ppm) NO3-N Depth 
No. Ca Na K Cl cm Horizon so4 PPm Class mmhos/cm ppm PPm , QW 

21-1 

21-2 

21-3 

21-4 

3%-2 

38-3 

38-4 

38-5 

41-1 

41-2 

41-3 

41-4 

41-5 

41-6 

Rabbit Creek Aasociatioon, Orthic Eutric Brunisol 

0-11 60 20 9 1 20 80 

0-4 5 1 35 2 51 

4-22 10 1 9 2 18 

22-50 65 10 10 2 - 10 
50-100 65 LO 11 2 10 

Swan  Point  Association,  Orthic Gray Luvisol 

11-22 55 20 9 1 66 70 

22-34 160 45 14 2 ,340 70 

34-44 .so 15 11 1 16 75 

Rabbit Creek Association, Degraded Eutric Brunisol 

7-0 

0-8 25 5 a 
8-16 15 1 9 

16-34. 20 5 8 

34-60 50 10 10 

60-110 50 15 13 

5 

3 

1 

2 

3 

= 

38 

22 

31 

a 
30 

70 

30 

40 

sa 

65 

50 

50 

55 

55 

1 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

9. 

O 

O 

1 

O 

2 

1 

1 

I 

21 

6 

7 

3 

2 

ma 

25 

25 

20 

30 

40 

40 

60 

60 

190 

I50 

80 

90 

115 

I 

6.4 

3.6 

2.2 

1.6 

2.9 

1.5 

1.1 

1.0 

4.6 

2.9 

1.6 

1.4 

1.2 

E 

0.5 

0.6 

1.2 

0.5 

0.3 

0.2 

0.5 

0.5 

0.3 

0.2 

0 .3  

O. 5 

0 .5 

v 

SL 

SL 

SL 

I 

s iL O 
N 

h) 

L I 

L 

S ICL 

SiCL 

sic 

SIC 

S I C  



5-1 

5-2 

5-3 

5-4 

5-5 

20-2 

20-3 

20-4 

20-5 

14-1 

14-2 

14-3 

14-4 

2-1 

2-2 

1 

TABLE 5 (Continued) 
SOIL FERTILITY OF CERTAIN SOILS IN THE LWRD AND MACKENZIE AREA i 

Depth Water Soluble Ions (ppm) Textural Cond. S04-S K P NO3-N 
Horizon Class mmhos/cm ppm FPm P P  PPm cm Ca w Na K Cl 

L-H 

Ae 

Btl 

Bt2 

Ck 

Ae 

3m 

Cal 

Ck2 

L-€I 

Bt 

BC 

Ck 

L-h 

Ae 

Trout Lake Association, Orthic Gray Lwisol 

9-0 

0-4 20  5 8 3 22 6 5  

4-25 15 2 7 2 21 55  

25-58 10 2 7 2 16 50 

58-58 60 10 10 2 51 60 

Trout Lake Associatfon, Degrked Eutric Brunisol 

0-10 115 40 13 . 2 25 270 

10-30 250 80 23 1 * 17 700 

30-51 155 60 25 1 20 495 

51-70 85 30 -, 22 1 IO 240 

Trout  Lake  Association, Orthic Gray Luvisol 

7-0 

0-30 60 20 9 1 14 115 

30-65. 110 30 15 2 8 305 

65-80 155 40 2a 2 7 470 

Winter &ad Association,  Degraded Eutric Brunisol 

9-0 

0-10 25 5 10 1 46 70 

I 

2 

1 

1 

1 

1 

1 

1 

1 

1. 

1 

1 

O 

O 

O 

O 

O 

O 

O 

1 

I 

O 

65 4 . 3  0 . 3  

55 5 . 5  0.2 

50 3.2 0 . 2  

60 1.9 0.5 

45 75 .O 0.8 

40 26.0 1.4 

40 16 .O 1.1 

35 15.0 0.7 

65 7 . 9  0 .5  

70 3 5 . 0  0 .8  

7 5  61.0 1.0 

. 
1 4 25 5 . 4  0.3 

S i L  

CL 

CL 

CL 

CL 

L 

CL 

L 

SIL 

t 

N 
O u 
I 



1 

TABLE 5 (Continued) 
SOIL FERTILITY OF CERTAIN SOILS IN THE LIARD AMI MACKENZIE AREA c 

f 

Sample 
Class mmhos/cm ppm PPm P P  cm Ca Mg Na K Cl so4 PPm Horizon fi. 

Textural Gond. S04-S K P Water Soluble Ions (ppm) N03-N Depth 

Winter Road Association, Degraded Eutric Brunisol (Continued) 

2-4 Btj2  30-56 20 5 9 2 27 50 1 1 30 4.6 0.2 VL 

2-5 CI 56-100 35 10 10 1 10 50 1 1 25 2.9  0.3 

2-6 IIC2 low 105 40 18 4 8 365 2 1 60 55 .O 0.9 L 

I 

I 

. 
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ENGINEERING USES OF SOILS 

Some  soil  properties  such as permeability,  shrink-swell  characteristics, 

grain size, plasticity,  and pH are of special interest to engineers  because 

they aff,ect the construction  and  maintenance of roads,  building  foundations 

and sewage disposal systems. Tables 6 and 7 give  the  engineering inter- 

pretations of the  major s o i l s  of the  area. The interpretations  can  be  used 

for many  purposes,  but  they  are based on a small  number of samples and they 

do not  eliminate  the  need for specific  on-site  sampling  and  testing.  The 

interpretations  given  in  Tables 8 and 9 merely give an  indication of 

the  general  engineering  properties  that may be expected  in  the soils of 

the map area. 

EnRineering  Classification Systems 

Two systems of classifying soils for engineering  purposes  are  used 

in this  report (Tables 6 and 7 ). The American Association of State 
Highway Officials System ( M H O )  classifies soils into  seven  principal 

groups  ranging from A-1, consisting of gravelly s'ails of high  bearing 

capacity, to A-7, consisting of clayey eo i l s  having low strength when wet. 

The  Unified Soil Classification System (Unified)  identifies  soil  material 

as coarse-grained  (eight  classes), fine-grained (six classes), OK highly 

organic  (one class). 

Soil Test Data 

A number of soils inMap Sheets 95A, B, G, H, I, and J were sampled and tested 

according to standard  procedures t o  evaluate  the Soils for engineering 

purposes. Data resulting from these tests  are  shown in Table 6 . 



Tests f o r   l l q u i d  limit 

on the  consis tency of s o i l  
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and p l a s t i c  limit measure  the effect of water 

material. The l i q u i d  limit is the  moisture  

content  at which the material passes from a p l a e t i c   t o  a l i q u i d  state.  

The p l a s t i c  limit is the   moisture   content  a t  which t h e   s o i l  material 

passes from a semi-aolid t o  a plas t ic  state. The p las t i c i ty   i ndex  is the  

numerical   d i f ference between t h e   l i q u i d  limit and t h e   p l a s t i c  limit, It 

ind ica t e s   t he  range of moiature  content  within  which a s o i l  material is i n  

a p las t i c   cond i t ion .  

Engineering  Properties of S o i l s  

Some of t he   e s t ima ted   so i l   p rope r t i e s   t ha t  are Important in   engineer ing  

are shown i n  Table 7 .  The da ta  are based on r e s u l t s  of t h e   s o i l  tests 

shown in   Table  6 and on information from other  parts of the  survey. 

Depth t o  bedrock  has  been  omitted  from  the  tables  because  the  layer 

of g l a c i a l   d r i f t   i n  most of the  area is t h i ck  enough that  the  bedrock  has 

l i t t l e  d l r e r t   i n f l u e n c e  on the  development of s o i l s .  

S o i l   r e a c t i o n  is g iven   i n  pH values, which indicate   the  degree of a c i d i t y  

o r  a l k a l i n i t y  of the s o i l  materials. Values  above 7.3 ( i n  HZO) i n d i c a t e  

a lka l in i ty ,   whi le   va lues  below 6.6 ( in  H,O) i n d i c a t e  acidity. The i n t e r -  

mediate  values are neu t r a l .  

Shrink-swell   potential  is an  indicat ion of the  change i n  volume of 

t h e   s o i l  material when the  moisture  content  changes,  S o i l s  that   have a 

high  shr ink-swell   potent ia l  are normally  undesirable for some engineering 

purposge. 

Engineer ing  Interpretat ions of S o i l s  

In  Table 8, t h e   s o i l s  are rated  according t o  t h e i r   s u i t a b i l i t y  

as a source of top soil, sand and grave l ,  and road f i l l .  I n  addi t ion ,  

the  degree and kinds of l imi t a t ions  for sept ic   t ank   abeorp t ion  

f i e l d s ,  sewage lagoons,   t rench  type  sani tary  landfi l ls ,  

. . -  I 
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a rea - type   s an i t a ry   l and f i l l s ,   sou rces   o f   cove r  material, shallow  excava- 

t ions,   dwellings  with  basements,   roads  and streets, and  campsites are 

shown i n  Table 9 . S u s c e p t i b i l i t y   t o  frost a c t i o n  and f e a t u r e s   a f f e c t i n g  

highway l o c a t i o n  are also shown i n  Table 8 . The r a t i n g s  are based on the 

d a t a   i n   T a b l e s  6 and 7 . Following are explana t ions  of t h e  data i n   T a b l e s  

The thickness ,   texture ,   and natural f e r t i l i t y  of t h e   s u r f a c e   l a y e r  

d e t e r m i n e   t h e   s u i t a b i l i t y  of a s o i l  as a source  of topsoil. The  amount, 

q u a l i t y ,  and a c c e s s i b i l i t y  of coarse-grained materials are t h e  most  important 

f e a t u r e s   t h a t  affect  t h e   s u i t a b i l i t y  of a s o i l  a8 a source of sand  and 

gravel.   Well-graded,  coarse-grained material, o r  a mixture  of clay  and 

coarse-grained material is s u i t a b l e  as a source  of r o a d f i l l .   H i g h l y  

p l a s t i c   c l ays ,   poor ly   g raded  silts, and s o i l  material tha t   has  a h igh  

conten t  of organic  matter are d i f f i c u l t  t o  compact, are low i n   s t a b i l i t y ,  

and  consequently are undes i rab le  for t o a d f i l l .  

S o i l   l i m i t a t i o n s  €or s e p t i c   t a n k  absorption f i e l d s ,  sewage  lagoons, 

t r e n c h   t y p e   s a n i t a r y   l a n d f i l l s ,  area type   l andf i l l s ,   and   campsi tes  are 

conce rned   w i th   so i l   pe rmeab i l i t y ,  drainage, slopes, and stones. L i m i t a -  

t i ons  f o r  dwellings  with  basements,  and streets and roads ,   inc lude   shr ink-  

swell p o t e n t i a l ,   p l a s t i c i t y ,  and  presence of high warer t a b l e s .  The l o c a t i o n  

of highways a f f e c t e d  by s u s c e p t i b i l i t y  t o  f looding ,   h igh  water table,  

steepness  of slopes, and s t a b i l i t y  of t h e   s o i l  material. 



Table 6 Engineering Test Data. 

Seive Analyses Classtf ication Hydraul . Atterberg 
S a p .  Bor€- Dpth. jr Paseing Through U S U  Bulk . Conduct. Shrink- limite Plas tie 

S e r b s  Ho. zon Cm. No.4 tb.10 H0.40 No.200 MSIIO Unified Texture Density cmhr age Ltqu€d Plastie Index 

Arrowhead (Ar) 26-4 Cg2 40-60 100. MO  100 98.2 A-4 HL si 1.83 0.05 0.58 Isf 

28-3 CKg 20-45 100 100  99.5 97.3 A-4 ML S i 1  1.79 0.13 0.85 24.8 22.3 2.5 

E l a e b i i l  (Bb) 24-5 111 Br 36-70 97.1 93.5 36.5 69.5 A-4 HL CL 37.4 24.0  13.4- 

24-7 I V  CEi 83-95 98.7 96.8 93.9 76.2 A-6 CL ct 2.10 0.21 17.63  37.9 22.2 15.7 

Eluef  i sh (Bf )  18-4 cg 32-70 loo 99.5 98.8 92.9 A 4  HL Sll 1.61 0.61 0.00 riP 
4 
Bavie LaIse tBv1 6 5  CX2 56-66  91.2 84.0 75.1 55.7 A-6 CL I 35.0 20.1 14.9 

27-4 Clï 28-40 99.6 99.6 99.1 95.2 11-4 HL S f l  27.0 23.0 4.0 I 

\ 27-5 II CK 400-60 99.0 96.8 - 81.0 52.L A-4 CL St .1.90 2 . U  1.39 27.4 18.5 8.9 
N 

40-3 Bi 4-20 100 100 98.5 . 92.0 A-4 HL Si1 23.3 21.5 1.8 1 

40-5 II CK .37-50 90.2 6 4 . 5  72.5 49.6 A 4  CL L 1.97 11.43 1.78 30.2 19.0 11.2 

Eulrcer (Bu) . 17-2 AC 0-31, 96.9 94.9 91.8 41.7 A-6 SM PL 2.05 0.83 0.00 

17-3 II CK 35-50 90.4 M.2 75.9 60.3 A 4  CL . CL 2.19 0.00 1.08 28.2 16.0 10.2 

Cefibeta (Cb) 33-3 Bm 10-20 98.3 98.1 97.6 94.9 A-6 HL SiCL 34.6 22.9 21.7 

33-6 II CIE 9 - 6 5  100 100 99.6 98.3 A-7 CII HIlC 1.68 3.69  10.41  50.0 27.5 22.5 
. . .  

Cormack Lake (Cm) 16-4 CKg 20-40 94.7 90.1 78.0 59.3 A-6 CL L 2.32 5.34 7.84 30.1 17.6 12.5 

Gros Cap (Gc) 10-4 CK 32-56 100 100 99.9 97.2 A-6 CL SiCL 36.7 24.7 12.0 

Jean Harle (Jm) 11-2 Bp 7-55 100 100 . 99.9 18.1 A-3 SM LFS HP 

/ 
- 

b 

11-4 CK2 62-82 97.3 27.0 15.0 4.4 A-1-a GU Lcs 

Mard (L) 19-1 Ac 0-20 loo 100 99.6 85.8 A-4 HL SiCL 33.9 26.3 7 . 6  

19-5 Il CX 60-75 99.3 98.6  96.6 90.5 A-5 ML Sic 2.06 0.30 11.48 44.0 23.3 10.7 

42-2 AC 0-20 100 100 97.5'  85.2 A-4 Wt SiL HP 

42-4 CH2 35-40 100 100 99.8 87.0 A-4 HL S i L  m 



Series 

Table 6 .  Engineering Test Data. 
1 I ' Sefve halyses'  ' Claisificatibn * 6 Hydraul', Attetberg - 1 

Samp. Hori- Dpth. X Passing Through USDA Bulk Conduct. Shrink- Limi t s  Plas tic Bo. Eon Cm. N0.4 N0.10 W0.40 N0.200 "I Unified Texture D e n s i t y  cm/hr age Liquid Plastfc Index 

' Martin River (Kr) 1-5 C 60-80 100  100 99.2 8.4 A-3 su FS NP 

9-4 Bm2 10-56 100 100 99.8  20.2  A-2-4 SM LFS NP 

9-5 Gsc 56 100 100 99.9 16.1 A-2-4 SPI LFS HP 

Netla (He) 31-6 CK2 45-60 100 100 99.7 98.7 8-4 IIL SiL 26.8 23.3 3.5 
" "_ "_ 

31-7 CR3 60-70 1.60 0.70 3.67 

37-3 Btj2 9-24 100 100 T.99.5 91.8 A-4 HL SiCL 28.4 21.8 6.6 

37-5 II CK 46-60 100 loo 99.7 89.7 A-4 KL S i L  25.8 23.3 2.5 P 
C 

# L 

Petitot (Pe) 34-3 Bn 0-10 100 loo 99.8 96.5 A 4  WL S i L  29.6 24 .O 5.6 f 

34-5 c 29-30 100 100 99.5  95.S A-6 CL SiCL 33.0  21.6 11.4 

43-3 B t j  10-32 100 100 99.8 98.2 A-7 n - S i c L  43.6 25.5 18.1 

43-5 % 45-70 100 100 99.7  99.2 A-6 CL SiCL 1.79  9.79 9.41 39.0 24.2 14.8 

99.0 15.5 A-7 CH HNC 2.42 0.94 21.11 52.2  25.9 26-3 

32-5 CK 80-100 97.4 94.8 90.3 72.3 A-7 CL C 45.2  22.7 22.5 

I 

Pointed Mountain 30-6 CK 57-70 100 100 
(Pd) 

Rabbit Creek (Ra) 21-3 cIcl 22-34 2.11 3.13 0.61 

21-4 CK2 36-44 72.5 61.5 44.3 23.9 A-1-b SH SL 23.8 19.8 4.0 " 
38-5 CK2 9-100 89.1 81,9 70.1 51.2 A-6 CL L 30.2 18.8 11.4 

I L 
Trout Lake (Tk) 3-5 CK 35-50 98.3 94.9 90.2 75.3 A-6 CL CL 40.2  20.8 19.4 

4-3 Cg 30-90 97.7 43.5 84.7 68.7 A-6 CL L 

5-3 B t l ,  4-25 98.7 96.5 89.9 67.3 A-4 HL CL 

5-5 CK 58-68 97.1 90.6 83.7 65.9 A-6 CL Q 

12-4 CK 40-55 92.1 85.9 74.3 56.8 A-4 KL L 

36.5 22.5 14.0 

34.7 27.4 7.3 

35.5 20.1 15.4 

35.1 24.8 10.3 



Table 6 .  Engineering Test Data. 

Seive Analyses Classification Hydraul. Atterberg 
Sap. Hori- Dpth. X Passing Through USDB Bulk Conduct. Shrink- L i m i t s  Plas tic 

Series HO I zon m. 10.4 No.10 No.40 No.200 M H O  UnffieQ Texture Density d h r  age Liquid Plast ie  Index 

Trout M e  (Tk) 14-4 
{cons.) .. 

15-3 

15-5 

20-4 

20-5 

22-4 

22-6 

23-4 

25-5 

25-6 

- 29-6 

39-6 

65-80 

6-25 

40-60 

30-51 

11-70 

10-40 

55- 

50-65 

38-43 

43-60 

58-70 

50-75 

95.1 

96.6 

93.2 

97.8 

97 .O 

97.8 

73.4 

91.6 

82.2 

91.4 

93.5 

90.6 

91.7 

87.0 

94.5 

93.4 

94.7 

86.5 

86. O 

77.7 

85.7 

88.5 

80.5 

81.8 

73.3 

:. ! 

89.3 

86.7 

85.7 

71.8 

80.5 

74.7 

76.6 

75.0 

65.2 k-6 

60.8 A-7-5 

54.3 A-6 

68.2 A-4 

78.9 A-7-5 

67.3 A-6 

54.3 A-4 

69.2 A-7 

61.6 A-6 

61.7 A-6 

51.8 A-6 

L 

CL 

L 

L 

sic 

SiCL 

L 

C 

CL 

CL 

L 

1.96 o. 19 

1.96 1.51 

2.03 3.50 

1.92 0.18 

1.84 2.66 

1.98 O .O4 

LW 0.51 

1.97 . 2.81 

2.57 

2.66 

2.70 

4.93 

0.44 

5-72' 

4.81 

1.48 

35.1 21.2 14.2 

63.4 23.4 20.0 

31.2 18.7 12.5 

23.6 18.9 4.7 

44.9 28.9 16.0 I 

N 

38.7 25.3 13.4 P 
O 

30.0 21.3 8.7 
t 

52.2 27.7 24.5 

34.9 20.5 14.4 

36.2 20.7 15.5 

37 .O 21.1 15.9 

2-5 Cl 56-100 loo 100 99.0  17.2 A-2-4 SM hT 

2-6 II C2 loo+.  88.8 79.0 67.6 48.8 SC L 26.9  17.4 9.5 
* 



TABLE 7: ESTTMATED SOIL PROPERTIES SIGNIFICANT TO EHiZWERING 
1 I 4 t 1 h i 1 I I 

Classification X Passing Sieve 
soil Layer USDA? k . 4  N0.10 E0.40 No.200 Liquid Plastie Reaction Sh:ink- 

Sail >!ûterial Series (cm) Texture Uuified M S H O  ( 4 . 7  mm) (2.0 mm) (0 .42 m) (0.074m) Llmit Index FH ag4 x** 

Sandy Fluvial 

Sandy Fluvial over 
Till 

Sandy Lacustrine 

Coarse S i l t y  
Lacustrine ,, 

Coarse S i l t y  
h c u s  t rine over 
TIL1 

F i n e  silty 
% 

Lacustrine 

Fine S i l t y ,  
Lacustrine over 
T i l l  

Coarse Lomy Till 

F i n e  Loamy T i l l  

Clayey T i l l  

Fine Silty 
Alluvial over 
Sandy Alluvial 

Coarse s i l t y  
Lacustrine over 
S d y  Fluvial  

50-80 

0-50 
7 5- 100' 

Pl00 

0-100 

0-40 
60-100 

0-100 

0-40 
60-100 

20-100 

20-100 

20-100 

0-70 
80-120 

0-50 
75-100 

Ls SM 

sL . SM. 
SiCL . CL. 

VL s# 

SfL HL 

sit ML 
L-SiCL CL 

SICL-SIC CL-= 

SEL C L 4 L  
SfCL CL 

L-SL CL-W. 

s iCL CL 

SIC-HVC CH-CL 

SiCL m.cL 
SL-su sM,m 

S i L  ML 
IS SM 

A-2-4 

A-2-4 
A-6,A-4 

A-4 

A 4  

A-4 
A-6,h-4 

A-6 , A-7 

A-6 
A-6 

A-6,A-6 

A-6 ,A-7 

A-? 

A-6 
A-2-4 , A 4  

h-4 
A-2-4 

100 , 100 

100 100 
95 90 

100 100 

100 100 

100 100 
9s 90 

100 100 

100 100 
95 90 

92 86 

95 91 

97 95 

100 100 
100 100 

100  100 
100 100 

99 

99 
80 

99 

99 

99 
a0 

99 

1 99 
'. 80 

74 

84 

91 

99 
99 

99 
99 

18 NP 

30 Em 
60 35 

36 EIP 

93 26 

93 26 
60 35 

96 36 

95  36 
65 36 

54  31 

66 36 

83 49 

94 36 
33,70 NP 

93 26 
18 w 

NP 

NP 
13 

NP 

4 

4 
13 

14 

14 
15 

11 

15 

23 

14 
NP 

4 
Np 

4.2-7.9 

4.2-5.0 
7.0-8.0 

4.3-7.9 

4.0-8.0 

4.0-8.0 
7.0-8.0 

5.0-8.0 

5.0-7.0 
7.0-8.0 

4.0-8.0 

4.0-8.0 

5.0-8.0 

4.0-6.0 
7.0-8.0 * 

4.0-8.0 
8.0 

1 

1 
3-5 

1 

1 

1 
3-5 I 

N 
F 
F 

I 
E10  

510 
3-5 

1-5 

3-7 

10-20 

5-10 
1 

1 
I -  

* 
USDA Textures: LS-Loamy Sand, SL-Sandy Loam, VLVery Fine Sandy Loam, StL-Silt Loam, L-Loa, Sis-SUty Clay hap, Sic-Silty Clay, BvOBeavy C h y  



S o i l  
Ser ies  

Soi l  
€laterial 

Table 8. Engineering  Interpretations of the Soils. 

Su i t ab i l i t y  as a source of . . . 
Topsoif Sand or Gravel  lbadf ill 

Martin River (Hr) Sandy Fluvial  
Jm has gravel below Jean-Harie (Jd 

Good Fair:  Pine  sand; Poor: Sandy . 

1 meter 

Sibbes ton {Sb) Sandy Fluvia l  Poor: Sand less Poor: Sandy 
over t i l l  than 1 mete.r thick 

Winter bad  (Ur) Poor: nixed  layer- Good Sandy Lacustrbe 
over till ing of silts and 

clays 

Anderson 'Ùill Poor: Hixed layer- .Good Sandy Lacustrine 
(Ad) ing of silts and 

clays 

Bluefish (Bf) Poor: Limited f i n e  Good Coarse s i l t y  
Lacustrine  over 

Lacuotrins d lover sandy Fluv ia l  
sand between s i l t y  

till 

Ar rouheacl (Ar) Coarse, s f l t y  U ~ u i t e d :  no sand Good 
Lacustrine 

till 
I 

P e t i t o t  @e)  Fiae s i l t y  Fair: high Unsuited: 110 sand 
Gros Cap (Gc) Lacustrine clay content "_ 

Fine   s i l t y  
Lacustrine  over 
till 

Coarse s i l t y  
Alluvial over 
var iab le  sandy 
and s i l t y  Allu- 

" 

Fair: high Unsuited: no sand 
clay  content 

" ___ "_ 
Good: Liard Poor: lnay be fine 

i n  organic 
matter 

soil is high a d  below 1 =ter 

Fair: Clay loam 
till belau 1 meter 

Fair: Clay loam 
t u  b d o v  1 meter 

Pair: Unfavorable 
texture;  f ine  sand 
belaw 1 meter 

Fair; unfavorable 
tex ture  

F8ir ;   Chy . 
till below 1 meter 

Fair:  unfavorable 
texture 

Fair: unfavorable 
tex ture  

Fair: may be fine 
saad belov I' meter 

Features  Affecting  Susceptibil i ty 
Highvay Location to Frost Action 

t 
Droughty cu t  slopes Sl tgh t  

Cut slopes subject 

Hoderatet high Moderately  slcw 

i n  subsoi l  to erosion; droughty 
hioderate; high 

permeability; i n  subso i l  
moderate  potential 
frost ac t ion  

f o t e n t i a l  frcst High N 

ac t ion  is high h, 
P 

m 

I 

1 

Variable subgrade 
a a t e r f a l ,  silt, 
sand, and till I High 

~ 

P o t e n t i s l   f r o s t  

Po ten t i a l   f ro s t  

ac t ion  is high 
I 

ac t ion  is high 
Sigh 

Eigh silt and c lay  
content ;   potent ia l  

=gh 

f r o s t   a c t i o n  is high 

High silt axid clay  Iiigh . 
content;   potential  
f ros t   ac t ion  is high 

Often  associated with 
abandoned channels and 
meander scars;  potential 
f r o s t   a c t i o n  is high 



Soil S o i l  
Ser ies  Material 

Table 8.  Engineering  Interpretations of t he  Soils .  

Sui t ab i l i t y  as a source of. . . 
Fopsoil Sand or Gravel Roadfil l  

Net la (Be) Fine s i l t y  Allu- 
Swan Pofnt (Su) v i a l  over sandy 

Alluvial  

Rabbft Creek (Ra) Coarse 10- till 

Trout Like (Tk) Pine loamp t i l l  

Pointed &untain Clayey till 
(Pd) I 
Barris (Hr) Stony  eroded till 

Pair: high clay 
content 

Fair: coarse 
fragaumts and 
stolles 

Pair: high 'clay 
content 

Poor: high clay 
content 

Poor: very shallow 
over  stones 

Poor: f i n e  sand 
below 1 meter 

Unsuited: no sand 

U n s u i t e d :  no sand 

Unsuited: so sand 

. Unsuited: no sand 

Features  Affecting Suscept ib i l i ty  
Highway Location &O .~ 

Fair: f i n e  sand Fair roadfill below 
belou 1 meter I meter;  associated 

with abandoned chan- 
nels ;   potent ia l  frost  
action  is high 

Pair: may be stony May be stony; asnocia- 
t e d  with  poorly drained 
areas; potential f r o s t  
action moderate t o  high 

Fafr: unfavorable Same s teep  slopes; 
t ex ture  p o t e n t i a l   f r o s t  action 

is high 

Poor: very h u h  Steep slopes;  very higk 
clay eontent clay content; potential  

frost action  moderate 

Poor: very stony Very stony 

Moderate t o  Eigh 

Merate  

All gleysol series have  poor drainage, high water t ab le ,  and 10-60 cm of peat  cover and are often frozeu  throughout the year; tho, they are nod- 
s u i t a b l e  for any of the uses l i s t e d  in this   table .  

Only t he  Liard soils have significant Ah horizon and many so i l s  have a leached surface horizon (At)  which has poor structure. 

Some of the Liard sol is  may suffer from occasional flooding. 



.. 

Table 9 .  Degree and Kind of Uni ta t ions  for Land Use Planning. 

Series Fieids Lagoon Excevations Basements St ree t s  

Slight to 
moderate: 
moderately 
p l a s t i c  
clays belm 
1 meter 

Werete:  
moderately 
p l a s t i c  
clays 

Hoderate: 
moderately 
plasc l c  
clay. 

Hoderate: 
Liard soila 

j e c t  t o  
occasional 
floods 

Way be Sub- 

Campsites 

Hoderate: 
mtnlerr t e 
permeability 

Severe : 
moderately 
sleu per- 
meability 

Severe : 
mderately 
Slav per- 
meability 

Hodetate: 
moderat e 
permeability 

Slfght Coarse 

Lacustrine 
over till 

s i l t y  
Severe-: 
Moderately 
slov per- 
Peabl l i ty  
fn SUbSOil 

Moderate . 
to  slight: 
moderate 
perm" 
b i l i t y  t o  
1 meter 

Slight 

Slight 

IEv) 
Bovie Lake 

Bluehill 
(Bb) I I  

Pine silty 
Lacus trine 

Hoderate: 
moderate 
shrink-swell 
potent ia l  

1 

N 
!-J 
fi 

. f  

Werate :   Pa i r :  
high sift st icky 
and clay &ad pl88tfc 
content vhen w e t  

Severe: Sl ight  
moderately 
slow' per- 
meabiii  ty 

Severe: Sl ight  
lsoderately 
81- per- 
m4bil i ty  

S lQht  

M c r a t e r  
variable 

matertal  
at depth 

-~ 

Coarse 
s i l t y  
Alluvfal 
over vhr- 
i ab l e  
sandy and 
s i l t y  

W e r a t e :  
aoderate 
peinea- 
b i l i t y  

M e r a t e   t o  
eevere: var- 
iable amounu 
of  sand and 
organic mat- 
ter wfth 
depth 

&derate: Slight Good 
possibi l i ty  

sands below 
of perrneabra 

1 meter I 
i 

Moderate: Slight Fair  : 
I possibi l i ty   s t icky and 
of pemeable  plastic vhen 

w e t ;  good 
' material 

belou 1 
meter I 

Moderate: 
sandy 
material 
below 1 
meter 

Severe: 
rapid  per- 
meability 
below 1 
meter 

Fine silty Slight': 
Alluvial fine 
over sandy sandy 
Alluvial material 

below I 

Moderate: Moderate: 
good sub- .moderate * 

grade permeability 
material 
below 1 
meter 

i 
=ter 
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Table 9. Degree and Kind of Limitations for Land Use Planning. 

Degree and Kind of Limitations for. . . 
Trench "me Are& Tvue Source Septic Tank 

Soil Absorption Sewage 
Haterial , Fiel? , Lagoon 

meability 

Sandy  Slight  Severe: 
fluvial Rapid per- ' 

Sanitai Sanitary 
Landfills 'hndf U s  

of Cover Shallow Dwellings with Roads and 
Material . Excavations Basements Streets Cmpoites 

Fair : Slight Slight Severe: Slight 
Easily 

instability eroded 
Sidewall 

Soil 
Series  

F i r  t i n  River 

Jean Marie 

1 

Sandy 
fluvial 
over till 

Severe: 
Moderately 
slow per- 
pmeability 
below 1 
meter 

Moderate: 
Permeable 
material to 
1 meter 

S l i g h t  Slight Good 

Good 

Good 

Moderate : 

plastic meter 
moderately below 1 
moderate: Firm till 

Slight Slight to Slight 

clays below 
1 meter 

Slight Slight Slight to Slight 
moderate: 
moderately 
plastic 
clays below 
1 =ter 

Slight Slight Slight s u t  

Uinter 
b a d  (Wr) 

Sandy 
Lacustrine 
over till 

Severe: 
Moderately 
slow per- 
meability 
below 1 
meter 

Slight Slight 

I I 

SlightZ 

SlightZ 

Severe: 
Rapid  per- 
meability 

j Anderson Saudy 
Hi11 {Ad) kcustrine 

Severe: 
Rapid per- 
meability 

Moderate 
to  severe: 
depends on 
thickness 
of sandy 
layer be- 
tween silt 
and till 

Severe: 
Rapid per- 
meability 

Moderate: 
sandy 
naterial 
below 1 
-ter 

1 
Good Coarse 

Lacus trine 
over sandy 
fluvial 

silty 
Slight Hoderate: 

at 1 meter 
material 
Sandy 

Slight Slight Slight 

-~ 

Arrowhead Coarse Moderate: Moderate: 
(Ar) silry 

peraca- permes- Lacustrine 
moderate moderate 

bility b i l i t y  

Slight Slight, Good 
moderate 
Hoderate; Slight Slight S l ight  

1 I .  1 permea- 
b i l i t y  



Table 9. Degree and Kind of Z i d t a t f o n s  for Land Use Planning. 

Septic  Tank' 
Degree and Kind of Limitations fur. . . 

$Trench Type 1 Area Type * Source I 1 
Sani t a -6  
Landfil ls  

Sl ight  

Shallow hrellfngs with Roads and of Cover 
'Piaterial 

Poor: may 
be stony 

Soil ,  Soil Absorption Sewage Sanitary 
Lagoon Landfills Excavatioes Basements Serfes'  Haterial F i e l d s  

Hoderate: 

permea- 
b i l i t y  

~~~ ~ 

Hoderate: 

be stony stony 
moderate: may may be 
Slight t o  Slight Moderate: 

nodarare 
permeabflity 

Moderate: 
m y  be stony; 
some steep 
slopes 

Moderate:. 
may be 
stony 

," 

:y?;; 8- 

may be 

I slopes; 
high silt 
and clay 
contents- 

Severe: 

clay con- 
tent ;  s t e e  

very hieh 

slopef3 

Severe: 
moderately 
 low per- 
t a b i l l  t y  

Slight: 
except for 
steeper 
slopes 

Sllght  Fair  ; 

p l a s t i c  
when vet  

sticky ana 
%derate: 

derate:  pay be 
Slight to 

stony scme steep 
slopes 

Severe: 
high 
shrink- 
swell 
potent ia l  
steep 
slopes 

Swere: 
d 0 W  pcr- 
Qeabillty 

Swere: 
slow per- 
meability 

Slight  to 
&derate: 
some steep 
elopes 

Poor: very 
high clay 
colatent 

Moderate: 

s teep slopes 
usually has 

Severe: 

content; 
s teep alopes 

Severe: 

Severe: 
high shrink- 
swell poten- 
tial; lm 
bearing ' 

strength; 
steep slopes 

Severe: 
S t m y  

~~ ~ 

Moderate: 
d f f  f ïcult 
CO build 
access roads 

Stony 
eroded 
till 

Severe: 
6 tony 

Slight Poor : 
6tOW 

Severe: Severe: 
stony stony 

All gleysol series have poor drainage, high water  table, and 10-60 cm of  peat cover, and are often frozen throughout the year; thus, t h q  
are not suitable for any of the uses l i s t e d  Fn this table. 

Danger of p o l h t i a u   t o  underground water  because of inadequate f i l t r a t i o n   c h a r a c t e r h t i c s .  

S m  of the Liard s o i l s  may suffer occasional flording. 
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SOIL INTERPRETATIONS FOR RECWTION 

The  properties of the  soil and features of the  landscape  are 

important  in  planning  recreation  facilities.  Limitations of certain 

so i l s  to.support either low or high  intensity  recreation  can  be 

determined  from  the  estimated  soil  properties  listed in Table . 
The  ratings  applied to the  Soil  Series  in  Tables 8 and 9 will 

in most cases, also  apply  to  recreation-related  manipulation of the soil. 

The  primary  difference  would  be  in  the  ratings  regarding  limitations 

for  septic  tank  absorption  fields. If the septic tanks  were to be 

installed in cottage subdivisions  near  a  lake  or  stream,  special 

precautions  would  be  necessary  to  prevent  pollution  of  surface  and 

underground  waters.  The  highly  permeable  sandy  fluvial, sandy lacustrine, 

and  silty  soils  with  sand  at  one  meter  depth would have a severe 

limitation for septic  tank  absorption f i e l d s .  

No attempt  was  made  during  this  survey t o  locate  suitable  sites 

of high  recreation  potential.  However, it was noted that  the 

shorelines of Cormack  and  Trout Lakes had  alternating  sandy  and 

rocky  beaches (Fig. 4 3 ) .  

Unfortunately, though, a good portion of Cormack  Lake was 

surrounded  by  peaty  Gleysôls and Organic  soils.  In some cases  there 

was a narrow  strip of well-drained soils with  pine trees right  next 

t o  the  beach. 

Sibbeston Lake was  also  observed to have a  sandy  shoreline 

at  the  south  end. 
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Most of t h e   t r i b u t a r i e s  of t h e   L i a r d ,   t h e  banks of the   L ia rd  River 

i t s e l f  and  the  mountains   bordering  the  region  have a h i g h   r e c r e a t i o n a l  

value.  The r i v e r ' v a l l e y s   e s p e c i a l l y  are scenic, have   d iverse  terrain 

and  vegetation,  abundant  freshwater  and mast o f f e r   f i s h i n g   p o t e n t i a l .  

Wi ld l i f e  are a l s o   u s u a l l y  more abundant   next   to   the  streams as well. The 

Tr ibu ta ry   F loodp la in   so i l s  mapped along these   e t reams may have   l imi t a t ions  

for camping  and cot taging  due to flooding  topography  and  wetness. For 

such uses s i te  specific examinations are necessary.  Synergy (1975), i n  

t h e i r   s t u d y   a l o n g   t h e   L i a r d  Highway, recommended s p e c i f i c   r e c r e a t i o n a l  

sites. Near Fort Simpson t h e  Martin River  offers a pr ime   r ec rea t iona l  

s i te which  needs t o   b e   p r o t e c t e d .  

Fig. 4 3 .  The beach on the   sou th  s i d e  of Trout  Lake. The bay areas  are 
usua l ly   sandy,   whi le   the   po in ts  are o f t en   s tony .  
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P r i o r i t y   R a t i n g   f o r  Farm Development 

Before recommendations  can  be  given  on  developing  wilderness areas i n t o  

ag r i cu l tu ra l   l and  many ques t ions   have   to   be   reso lved .  (1) Why should  an 

a g r i c u l t u r a l   i n d u s t r y  be developed, ( 2 )  Is it economica l ly   feas ib le ,  ( 3 )  Are 

t h e r e   o t h e r   b e t t e r   u s e s  for the  land  and (4) Who should   benef i t  from  any 

development? 

The r e s u l t s  of the   s tudy  t o  d a t e  would i n d i c a t e  that  t h e   s o i l s  and 

c l imate  are su i tab le   to   suppor t   agr icu l tura l   deve lopment  on approximately 

one   mi l l ion  acres. The f i r s t   q u e s t i o n   t o   a n s w e r  is "Why h a v e   a g r i c u l t u r a l  

development?" There is not  a g r e a t  need f o r  Canada to   p roduce  more g r a i n  

and l i ves tock  a t  the   p re sen t  time. It would be easier and cheaper to  develop 

marginal  land  in  northern  Saskatchewan and A l b e r t a   i f  more product ion i s  

needed.  There i s n ' t  a l a rge   l oca l   popu la t ion   anx ious   t o  s ta r t  farming. 

While  theremay  be a movement of the  nat ive  populat ion  "back  to   the  land" it 

is no t  t o  farm bu t  to  t r a p ,   f i s h  and  hunt.  While, for example,  only a 

small loca l   popu la t ion   de r ives  8 marginal   l ivel ihood from trapping and 

hunting on the   L ia rd   f l ood   p l a ins  near Nahanni B u t t e ,   t h i s  is probab ly   be t t e r  

t han   des t roy ing   t h i s   i ndus t ry  and  replacing it  with a dozen  subsis tence 

farms. 

It may be des i r ab le   t o   have   l imi t ed   ag r i cu l tu ra l   deve lopmen t   su f f i c i en t  

to p roduce   food   fo r   l oca l   d i s t r ibu t ion   r a the r   t han   sh ipp ing  i t  i n  from t h e  
1 

south.  It  may not  mean lower p r i c e s  but a t  least  compet i t ive   p r ices   and   f resher  

produce as well as boost ing the s e l f - s u f f i c i e n c y  of the  north.   Rather   than 

l a r g e  scale agr icu l tura l   p roduct ion ,   marke t   gardens   and   l ives tock   product ion  

n e a r   t h e   l a r g e r   s e t t l e m e n t s  may be   f eas ib l e .  
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I n  o r d e r   t o   a d v i s e  on farm development  on  lands  scattered  over  such 

a l a r g e  area ( 3 . 3  m i l l i o n  acres), i t  was necessary   to   apply  a semi- r i g i d  

c l a s s i f i c a t i o n  and ra te  a l l  of t h e   s o i l s .  The So i l   Capab i l i t y   C la s s i f i ca t ion  

rates a l l  s o i l s   a c c o r d i n g  t o  t h e i r   i n h e r e n t   l i m i t a t i o n s   s u c h  as poor 

s t r u c t u r e ,  low f e r t i l i t y   o r   l a n d s c a p e   l i m i t a t i o n s .  No allowance i s  made 

f o r   l o c a t i o n ,   s i z e   o r   o t h e r  economic f a c t o r s   a f f e c t i n g   t h e   l a n d .  

The p r i o r i t y   r a t i n g   a t t e m p t s  t o  r e c o g n i z e   f a c t o r s   o t h e r   t h a n   s o i l  

l i m i t a t i o n s  that migh t   h inde r   o r   adv i se   aga ins t  farm development.  The  rating 

system is o b j e c t i v e   i n   t h a t   s p e c i f i c  limits are set on  such  parameters as 

d i s t a n c e  from roads,  size of area o r   h e i g h t  of tree growth. On the   o ther   hand  

it  is  obvious ly   very   subjec t ive  when t ry ing   to   account  f o r  o t h e r   c o n f l i c t i n g  

uses such as r ec rea t ion ,   t r app ing  or wildlife habitat. 

A l l  land areas have   been   d iv ided   in   seven   pr ior i ty  classes (Table 10) .  

The f i r s t   t h r e e   c l a s s e s  relate t o   t h e  ease o r   r e l a t i v e   c o s t  of br inging  land 

i n t o   a g r i c u l t u r a l   p r o d u c t i o n .  While class 1 lands are t he  easiest and  most 

s u i t a b l e   f o r   a g r i c u l t u r a l   d e v e l o p m e n t ,  i t  may s t i l l  not  be  economically 

f eas ib l e   because  of h i g h   c o s t s  and  poor  market  conditions.  The r a t i n g  i s  

only  a comparative  index of land  within  the  Liard-Mackenzie area. 

Class 4 land i s  considered  marginal f o r  i n t e n s i v e   a g r i c u l t u r e .  The 

r eason   fo r   l and   be ing   i n   t h i s  class may be   inherent  so i l  f a c t o r s ,   p u r e l y  

economic reasons wr competing  land  uses. A land area with a class 4 r a t i n g  

may have   po ten t i a l   t o   be   exce l l en t   f a rm  l and   bu t   i n   t he   op in ion  of t h e   a u t h o r s  

may a l s o   h a v e  a h i g h   p r i o r i t y   f o r   o t h e r  uses such as t r a p p i n g   o r  maose 

wln te r lng   hab i t a t .  

.Class 5 and 6 r a t l n g s  are similar t o  those   i n   t he   Agr i cu l tu re   Capab i l i t y  
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c l a s s i f i c a t i o n .  Class 5 land is s u i t a b l e  f o r  improved p a s t u r e  while class 

6 land is s u i t a b l e   o n l y  for unimproved grazing.  These two classes would 

inc lude   poor ly   d ra ined  peaty Gleysols   and  very  sandy  soi ls .  

Class 7 l ands  are those   cons idered   no t   su i tab le  for any  type.of  

a g r i c u l t u r e  and  those areas with a strongly  competing  land  use  such as 

r ec rea t lon  or w i l d l i f e  and  trapping. Very s t eep   s lopes  and o r g a n i c   s o i l s  

are class 7 .  Lands i n  class 7 because of strongly  competing  land uses 

inc lude  a l l  r ive r   bo t toms   and   va l l eys ,   i s l ands  and some lake   shores .  

P r i o r i t y   s u b c l a s s e s  are used to i n d i c a t e   t h e   r e a s o n   f o r   p l a c i n g   l a n d   i n  

a c l a s s   l ower   t han   c l a s s  1. The so i l ,   l andscape   and  climate l i m i t a t i o n s  are 

not  too c o n t r o v e r s i a l   i n  their app l i ca t ion .  The d i s t a n c e   l i m i t a t i o n  may not  

be   va l id  i f  local  governments are w i l l i n g   t o   b u i l d  Bccess roads.  Also, 

o ther   roads  may be i n   t h e   p l a n n i n g  stage or roads may be b u i l t  for o t h e r  

u s e r s  thus changing   the   ra t ings .  If t h e   d i s t a n c e  ( d l  l i m i t a t i o n  is removed 

from a parce l  of l and ,   then   the   second  l imi ta t ion  w i l l  a p p l y ,   l i k e l y  a t  a 

h ighe r  class. The f o r e s t r y  or f subc la s s  i s  appl ied   bo th  as a l i m i t a t i o n  

and as an   a l t e rna te   u se .  An area t h a t  has been recently  burned  could 

probably  be  c leared a t  less c o s t   t h a n  a s tand  of 100 foo t  t a l l  18 inch  

diameter  spruce.   Also i t  makes p r a c t i c a l  and  hopefully  economic  sense  to 

h a r v e s t  a mature forest for its t imber   before   c lear ing   land  fo r  farming. 

Agrlcul ture   could  perhaps follow i n  areas that   have  been  cut   over .  

Subclasses  r ( r e c r e a t i o n )  and u ( o t h e r   u s e s )  are much more d i f f i c u l t  

t o   a p p l y  and a l s o  are v e r y   s u b j e c t i v e   i n   t h e i r   a p p l i c a t i o n .  I n  regards   to  

r ec rea t ion ,  i t  was f e l t   ' t h a t  a l l  riverbanks  and small stream f l o o d   p l a i n s  

should  not  be  allowed t a  h a v e   a n   a g r i c u l t u r a l   o r   o t h e r   d i s r u p t i n g   u s e .  The 
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r i v e r s  and streams have a h i g h   p o t e n t i a l   f o r   b o a t i n g  and  canoeing. Any 

d is turbance   to   the   vege ta t ion   a long   s teep   banks  w i l l  d r a s t i c a l l y   i n c r e a s e  

e ros ion   and   suscept ib i l i ty   to   s lumping .  The preceding areas were usua l ly  

placed in class 7. Other  areas such as f l a t   l a n d s   n e x t   t o   t h e   L i a r d   R i v e r  

and  upland areas wi th   un ique   fores t   types  were p laced   i n  class 4. The u 

subclass  was perhaps  the  most   dif f icul t   to   apply.   While  i t  i s  d i f f i c u l t  

enough to   pu t  a va lue  on w i l d l i f e   h a b i t a t ,  i t  I s  even  more d i f f i c u l t  ta 

p inpo in t   t he  most va luable  areas without more surveys and study. I t  has  

been s t a t e d  by Prescott et  a l  (1973)   tha t   the   recent   f loodpla ins  and 

i s l a n d s   i n   t h e  Liard River are e x c e l l e n t  moose win te r ing   hab i t a t .  They 

a l s o  s ta te  t h a t  any d i s tu rbance  of t h e i r   w i n t e r i n g   h a b i t a t  w i l l  g r e a t l y  

r educe   t he i r  numbers. Tt i s  f o r  t h i s   r e a s o n   t h a t   t h e  recommendation i s  made 

t h a t  no development  occur  on  the  islands or r ecen t   f l oodp la lns  of t he   L ia rd  

R i v e r   o r   c l o s e   t o  any of t h e  streams f lowing   in to   the   L iard ,  Areas t h a t  

are flooded by seasonal   high water exc lus ive  of ice  jams would be   c lassed  

as r ecen t   f l oodp la ins  and  would s u p p o r t   r i p a r i a n   v e g e t a t i o n   s u i t a b l e   f o r  

browsing by moose. Trapping of var ious  furbear ing  animals   occurs   across  

the  whole map area. The assumption was made t h a t   t h e   h i g h e s t   p o t e n t i a l   o c c u r s  

along the Liard  River  and a l l  t r i b u t a r i e s .  Land use maps show t h a t  the low 

ly ing  wet areas east of t he   L ia rd  and  between t h e  Netla and Muskeg Rivers  

a r e e x c e l l e n t   b e a v e r   h a b i t a t  and  should  be  preserved. It  i s  p o s s i b l e   t h a t  

t rapping   and   agr icu l ture   could   func t ion   in   the  same generdl  area i f  t he  

d e n s i t y  of c leared  farms i s  con t ro l l ed .  A l l  wetlands  and  drainageways 

could  remain  the  property of t h e  crown wi th   on ly   i so l a t ed  well d r a i n e d   s o i l s  

l e a s e d   f o r   a g r i c u l  ture. 
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If on ly   l imi t ed   ag r i cu l tu re  is allowed t o  d e v e l o p ,   t h e   f i r s t  s i tes 

chosen   should   be   the   a l luv ia l   f loodpla ins   c lose   to   popula t ion   cen t res .  

These s o i l s   h a v e   n e a r   n e u t r a l  pH and are u s u a l l y   h i g h   i n   o r g a n i c  matter, 

They should  be  reserved f o r  i n t e n s i v e   t y p e   a g r i c u l t u r e   s u c h  as market  gardens.  

These areas are  a t  lower elevations and  would tend to have more s u i t a b l e  

c l ima te .   Ca lcu la t ions  from a r eg res s ion   equa t ion  shows t h a t  a change i n  

e l eva t ion   o f  350 f e e t   c a u s e s   t h e   f r o s t - f r e e   p e r i o d  to  dec rease  by 14 days  and 

a 12% reduct ion  i n  the number of growing degree days. The s o i l s  of t h e  

Liard  Associat ion would be t h e  easiest t o  manage and r e q u i r e   t h e  least  i n p u t s  

o f  lime and f e r t i l i z e r .  The s t r o n g l y   a c i d   B r u n i s o l s  and Luv i so l s  may r e q u i r e  

s i g n i f i c a n t   i n p u t s  of lime f o r  c e r t a i n   c r o p s .  

A l i v e s t o c k   i n d u s t r y   u t i l i z i n g   l o c a l l y  grown fo rages   and   coa r se   g ra ins  

cou ld   be   e s t ab l i shed  on Capab i l i t y  Class 3 and 4 so i l s .   Al though  poor ly  

dra ined   pea ty   Gleysols  are s u i t a b l e  for product ion of fo rages  i t  would 

probably  be wiser t o   u s e   t h e  well and  imperfect ly   drained soils provided 

they are n o t   h e a v i l y   f o r e s t e d ,  The wet G l e y s o l   s o i l s  w i l l  remain cold   longer  

i n  the sp r ing   and   t hus   fo rage   y i e ld  may be low. With p r o p e r   f e r t i l i z a t i o n  

the s i l t  loam and s i l t y   c l a y  loam s o i l s  w i l l  produce  good  forage  yields .  

I n  the Fort Simpson area the   sandy loam so i l s  (Winter Road,  Anderson M i l  1 

and Sibbes ton)  would a l s o   b e   e x c e l l e n t   f o r  forages. 

A gene ra l  recommendation for t h e   F o r t  Simpson area m u l d  be to reserve a l l  

Liard. ,   Poplar ,   Bluef ish  and Gros Cap s o i l s  for  a g r i c u l t u r e   s i n c e  there is 

very  l i t t l e  h i g h  class s o i l   i n  the area. Unfor tuna te ly  a l l  the  above 

m e n t i o n e d   s o u l s   o c c u r   c l o s e   t o  the Liard  River and are i n  demand as 

i n d u s t r i a l ,   f o r e s t r y  o r  r e c r e a t i o n a l ' l a n d .  There i s  a l s o  a problem of 
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erosion or slumping i f  clearing of forests i s  carried out too close to t h e  

river banks. Special effort should be made to see that this limited acreage 

of   high  qual i ty  land is not committed to irreversible uses such as industrial 

sites or suburban expansion of  Fort Simpson as  has happened on Fort Simpson 

Island. 
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T a b l e 1 0   P r i o r i t y  Rating Subclasses  

I 
s -  

t -  

W . "  

e -  

P -  

c -  

d -  

f -  

r -  

u -  

x -  

s o i l   l i m i t a t i o n s ;  low moisture   holding capacity, l o w  f e r t i l i t y ,  
poor s o i l  s t r u c t u r e  

topography;   s teep  s lopes 

wetness;   poor  drainage 
5w - Gleysols  
7w - Organic soi ls  

erosion  hazard 

s o i l   p a t t e r n ;   l a n d  i s  broken up by numerous wet areas o r   s h a r p  
steep s lopes  

adverse c l i m a t e ;   d i f f e r i n g  from regional   c l imate   such as nor th   f ac ing  
s lopes  

d i s t a n c e  from  highway or road or on t h e  other s i d e  of  t h e   r i v e r  
2d - 5 to  10 miles from a road 
3d - more than 10 miles from a road o r  ac ross  a r i v e r  

f o r e s t r y   p o t e n t i a l ;  high c l e a r i n g  costs  and p o t e n t i a l   f o r  lumber 
development 
2f - 40 t o  80 f o o t  trees 
3f - ta l ler  than 80 foo t  trees 

r e c r e a t i o n ;   r i v e r  valleys, lake shores ,  unique f o r e s t   s t a n d s  

well s u i t e d  f o r  o t h e r   u s e s ;   h i g h  priority as a t r a p l l n e  area or 
moose w i n t e r i n g   h a b i t a t  

a l r eady  in non-ag r i cu l tu ra l  u,se; towns, a i r p o r t s ,  etc. 

X 
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RECOMMENDATIONS FOR FARM DEVELOPMENT I 

Location of Farm Units I 
Considering only t h e   s o i l  and climate, coarse   grains   (oats  and 

barley)  forage and vegetable  crops  can be successfu l ly  grown on a l l  

so i l s  rated 88 Capabili ty Class 3 o r  4. In addi t ion ,  Class 5 lands 

could be used t o  grow forages i f  recommended improvement p rac t i ces  

are u t i l i z e d .  However, t he re  are many fac tors   o ther   than  aoi l  and 

I 
I 

climate that  determine where a farm  should be located and  whether t h a t  

farm w i l l  be  economically  feasible. The Pr ior i ty   Rat ing  for Farm 

Development map attempts t o  de l inea te  areas s u i t a b l e  for  ag r i cu l tu re  

consider ing  factors  i n  addi t ion   to   c l imate  and s o i l s .  

I f  t he re  was a shortage of ag r i cu l tu ra l   l and  i n  the  Northwest 

T e r r i t o r i e s ,  i t  could  be recommended t h a t   l i v e s t o c k   e n t e r p r i s e a   u t i l i z e  

Class 4 and' 5 land,  grain  production  concentrate on Class 3 land and 

market gardens be t he  only agr icu l tura l   en te rpr i se   a l lowed on the organic 

r i c h   a l l u v i a l   s o i l s  (Liard s o i l ) .  However, unless Class 3 lands  have 

a be t te r   agr icu l tura l   o r   non-agr icu l tura l   use ,   they  would n a t u r a l l y  

make bet ter   pasture   lands  than Class 5 ,  thee point   being  that  

cleared  lands  can  always  be  converted  to a more intensive  use  but  not 

r eve r t ed   t o   t he i r   na tu ra l  state. 

Livestock  Production 

There is  very l i t t l e  p o t e n t i a l  for grazing  l ivestock on na t ive  

vegetation i n  the  study area. The area is heavi ly   forested and  very 

l i t t l e  grazeable  vegetation grows except i n  sloughs o r  meadows which 

are of ten  excessively wet. Man-made clearing8 w i l l  produce some forage 

for a shor t  time but  they  revegetate quickly t o  a lde r ,  aspen or willow. 

I 
1 
B 
1 
I 
1 
I 
1 
1 
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Evidence  from other   a t tempts  a t  r a i s i n g   l i v e s t o c k   i n   t h e   n o r t h  

ind ica te   tha t   the   c l imate   ( long ,   co ld   win ters ) ,   p reda tors ,   insec ts ,  

equipment c o s t s  and l ack  of markets are s t r o n g   f a c t o r s  working  against 

i t  being a success fu l   en t e rp r i se .  If t he re  is t o  be a l i ves tock   i ndus t ry  

i n   t h e  area, the   pas ture  and forages would need t o  be  planted on 

previously  c leared Class 3,  4 or 5 s o i l s .  Although  forages for  pas ture  

and  hay  could  be grown on Class 5 lands,   they would be more productive 

on the  Class 3 and 4 s o i l s .  The sandy Winter Road, Sibbeston  and 

Anderson Mill s o i l s  would be   exce l len t  soils for forage  crops.  

Due t o   t h e  long winter  feeding  period  (October  to May) approximately 

2 tons of hay would be required p e r  cow. In   addi t ion  about  3 acres 

of good qual i ty   seeded  pasture  would be needed t o   s u s t a i n  a cow f o r   t h e  

summer months. On the  average it would r equ i r e  from 5-10 acres 

of seeded  forage as pas ture  and  hay per cow l n  any l ives tock   opera t ion .  

In   addi t ion   to   the   forage   acreage ,  some land would be  needed f o r   o a t s  

and bar ley  as supplemental  feed  during the winter .  

Grain  Production 

Production of oa r s  and  barley for gra in  i s  possible  on s o i l s  

c l a s s i f i e d  as 3 o r  4 a g r i c u l t u r a l   c a p a b i l i t y .  The f ros t - f ree   per iod  is 

too   sho r t  t o  consistently  mature  wheat.   After  forests  have  been  cleared 

and land  broken,  adequate  additions of f e r t i l i z e r  (Bee F e r t i l i z e r  

Section) w i l l  produce good average y i e l d s  of o a t s  and bar ley.  The average 

y i e ld  a t  Fort  Simpson Experimental Farm was about 70 bushels per ac re  

f o r  oats and 45 bushels   for   bar ley .  These y i e l d s  were similar t o   t h o s e  

obtained a t  Fort Vermillion  but less than   y ie lds  a t  Beaverlodge,  Alberta 

for s imi l a r  crops. All ava i l ab le   da t a  on crops and y i e l d s  have been 

obtained on t h e   L i a r d   s o i l  on Fort Simpson Is land.  The s o i l  and cl imate  
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at t h i s  s i te  are probably   the   bes t   ava i lab le   in   the  area. Moat o ther  

areas would be  located a t  higher   e levat ions and thus be cooler  with more 

r isk  a t tached  to   cereal   product ion.  A l l  soils other   than  the L i a r d  

Association w i l l  need  high  annual  inputs of nitrogen and phosphorus 

f e r t i l i z e r .  

I f  markets were ava i l ab le  for o a t s  and bar ley ,  a viable gra in  farm 

would probably need  between 500 and 800 acres  of cul t ivated  land.  The 

machinery  investment  needed f o r  a farm of   t h i s  s ize  would be  about 

$30,000 t o  $50,000. In   addft ion to t h i s  cost is  the  expense of c l ea r ing  

land which may vary from $80 t o  $200 per  acre.  

Gardening 

Successful home gardens were encountered i n  the  three'communities 

of the  survey area. Result8 from the   Fort  Simpson Experimental Fatm 

(1947-1969) have  demonstrated tha t   wi th   p roper   cu l tura l   p rac t ices ,  

including  windbreaks and i r r i g a t i o n  most of t he  copppon vegetables 

y i e ld  good crops of excellent qua l i t y .  Cool-season  crops do p a r t i c u l a r l y  

w e l l  i n   t h e   l o n g  summer days.   General   gardening  practices  for  nothern 

gardens are similar to   t hose  used in   northern  regions of t h e   p r a i r i e s .  

Varietiea and p rac t i ces  are well out l ined   in   the   fo l lowing  Canada 

Department of Agriculture  publications:   Fort  Simpson Progress  Report 

(1953) and Handbook for Northern  Gardeners (1970). 

Of t he  s o i l  i n  the area, the  Liard Boils wi th   t he i r  low e leva t ion ,  

proximi ty   to   the  river ( i r r i g a t i o n ) , s i l t y  o r  sandy t ex tu re  and high 

organic matter content are considered to be  the best s o i l s   f o r  growing 

garden  crops. Most of the  experimental   resul ts   for   the  Fort  Simpson 

Experimental  Station are f o r  the  Liard  soi l   type  (Fort  Simpson Is land) .  

Experiments show t h a t  mast crops  respond well t o   a p p l i c a t i o n s  of 

f e r t i l i ze r s   con ta in ing  a l l  the essential  elements,  nitrogen,  phosphorus 
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and  potassium.  Irrigation was also quite  advantageous as t he  sununers 

were often  droughty. Care should  be taken when ex t r apo la t ing   t he  

experimental farm r e s u l t s  because the unique  posit ion of For t  Simpson 

on an  is land rnay have  influenced the microclimate. Some tests were 

also ca r r i ed   ou t  on the  "Beam site" which  has a Bluefiah so i l .  Tests 

here were only   car r ied   ou t   in   the  last few years  of the  experimental 

farm's  operation  and  the  results  have  never  been  compiled. However, 

i n  terms of s o i l s ,  most of t he  medium t ex tu red   l acus t r ine  and a l l u v i a l  

s o i l s   ( v e r y   f i n e  sandy loam t o   s i l t y   c l a y  loam) i n  the. area would a l s o  

be s u i t a b l e  for vegetable  production  but may requi re   addi t ions  of organic  

matter. The abandoned Floodplain may have  an  advantage  over  lacustrine 

areas due t o  more uniform s o i l s  and  lower  elevation. Clay loam and 

heavier  soils are harder  t o  work and would requi re   longer   to  warm up 

i n   t h e   s p r i n g ,   c r e a t i n g  some l imi t a t ions   fo r   vege tab le   p roduc t ion .  

Market  garden  production of vegetables  for a local  market  should 

be  possible  with  moderate management bu t   t o   be   success fu l  would  need 

to   ensu re  a re l iable   supply.  Conservative production estimates are 

1 0   t o  1 2  tons /acre  for po ta toes ,   ca r ro t s  and beets  and  12 t o  15   tondacre  

f o r  cabbage  and  cauliflower.  Production of toniatoes,  cucumbers  and  corn 

would be less r e l i a b l e  due t o  f ros t   hazard .  Very l i t t l e  land is needed 

for  vegetable  production. It has  been  estimated that i f  r e s iden t s  of 

the nor th  consume as much as the average  Canadian  and  yields are 70 

percent of those  obtained  fur ther   south,   then a population of 5,000 

could  be  supplied by 40 ac res  of potatoes, 5 acres of cabbages  and o the r  

greens,  3 acres of c a r r o t s ,  and s ~ l l e r  acreages of rutabagas,   sa lad 

crops,   caul i f lowers ,   beets ,   broccol i ,   s t rawberr ies ,   raspberr ies ,  

greenhouse  tomatoes  and  cucumbers ( C . D . A . ,  1972). 

W.J. Franc1  and  Associates (1974) i n  their   expansion  study  of 

. .  
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For t  Simpson recommended t h a t  areas near   Fort  Simpson s u i t a b l e  

for  gardening be reserved   indef in i te ly .  They considered a gardening 

ope ra t ion   po ten t i a l ly   p ro f i t ab le  a t  present ,   poss ib ly   car r ied   ou t  as 

government supervised  Co-operative i f  it is  ndt initiated pr iva t e ly .  The 

authors   agree   tha t   loca l   vege tab le   p roduct ion  is poss ib le  and des i rab le .  

I r r igat ion Requirements 

I 
1 

I 
I 

Most well dra ined   so i l s   could   benef i t  from addi t ions  of water 

by i r r i g a t i o n .  The coarser   t ex tured  sandy l o a m  and s i l t  loam s o i l s  

w i l l  occas iona l ly   suf fe r  from midsummer droughts   without   i r r igat ion.  

A l l  of t he  Class 3 o r  4 soils are s u i t a b l e  for some form of i r r i g a t i o n  

whether  sprinkler or  f lood   i r r iga t ion .  Market: gardens on l e v e l  I 
a l luv ia l  o r  lacustrine s o i l s   n e a r   t h e   r i v e r  would l i k e l y  show the   bes t  

r e tu rns  from i r r iga t ion .   There  is n o t ' l i k e l y   t o  be a sAl in i ty  problem 

occurr ing i f  accep ted   i r r iga t ion   p rac t i ces  are followed. 

Community Pas tures  
I 

I 
Community pastures  could  be  established  on Class 3,  4 o r  5 s o i l s .  I 

Since the cost of e s t ab l i sh ing  a pas ture  is high they  should  be on t he  

b e t t e r   s o i l s  of t he  area (Class 3 and 4). In addi t ion  t o  h igh   cos ts  

associated  with  c lear ing  and  preparing a seedbed,  fencing costs are 

high. The pastures  should  be  located away from rivers and streams which 

have a h igh   po ten t i a l  for w i l d l i f e  and t rapping.  Dugouts o r  wells could 

be used as a source d f  water for the   l ives tock .  

F e r t i l i z e r  Recommendations 

In   genera l  a l l  of t h e  so i l s  of the area are low i n  ava i l ab le   n i t rogen  I 

I 

and  phosphorus. So i l s   w i th  s i l t  loam or   coarser   t ex ture   a l so   appear  

t o  need some supplemental  potassium. .I 
Most soils t e s t e d  had less than 10 l b s  of n i t r a t e   n i t r o g e n   i n   t h e  
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t op  24 inches.  According t o  recommendations of t h e  Saskatchewan S o i l  

Testing  Laboratory  these  soils would requi re   the   addi t ion  of 75 l b s  of 

ni t rogen  for   grain,  80 lb s  for   potatoes  and 50 l b s  when planting  forages.  

Except for a few exceptions most s o i l s   t e s t e d  were very low i n  

ava i l ab le  phosphorus ( less   than   10   lbs /acre   in   the   top  6 inches).  The 

recommended.amount of phosphorus  needed ag P O for o a t s  and bar ley  

is 40 lba/acre f o r   t h e  s i l t  loam soils and 25 l b s  for s i l t y   c l a y  loam 

s o i l s .  Some so i l s   (Net la ,  Swan Point, and Martin  River) had high  values 

for ava i l ab le  phoephorus. More so i l  t e e t i n g  is needed t o  determine 

the exten t  of these  anomalously  high  phosphate values. Established 

stands of grass-legume mixtures would need 45 l b s  of P205 per   acre .  

2 5  

Moat s i l t  loam or   coarser   t ex tured   so i l s  are low t o  very low i n  

potassium (Less than 120 lb s   pe r  acre). A low value   ca l le  for 15 lbs 

of K 2 0  for o a t s ,  80 l b s  for potatoes and 60 l b s  for barley and forages. 

. In   order  t o  obta in  optimum y i e l d  of oats planted ih a si l t  loam 

s o i l  with  the above s o i l  test r e s u l t e   t h e r e  would need t o   b e  an app l i ca t ion  

of 150 l b s / ac re  of 10-30-10 and 180 lbs / ac re  of 34-0-0 f e r t i l i z e r .  

Depending on t he  pH of t h e   s o i l  and the  crop t o  be grown, addi t ions  of 

lime may be  required. 

The total amount of fert i l izer  required  could  be  reduced by using 

var ious  rotat ions  incorporat ing forages or fellow. 

Drainage 

Large scale  drainage is not coneideted  feasible  or necessary  given 

the  large amount of well drained land preeent i n   t h e  area, Within  any 

area chosen as a farming area, limited drainage  could  be  carried  out 

to   square   ou t   cu l t iva ted  areas. This might  be f e a s i b l e  where Gleysoh  

represent a s igni f icant   p ropor t ion  of landscapes  occurring  on  gently 

sloping areas of the Lacustrine Benchland (espec ia l ly  Bovie Lake and 
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Arrowhead so i l s ) .   In   such  areas the  conetruct ion of roads and c l ea r ing  

may i n  inself   bring  about  drainage i f  d i tches  and cu lver ta  are properly 

constructed. The construction of   roads  without   suff ic ient   a t tent ion ' 

t o  drainage can a l s o  have the   reverse   e f fec t  of blocking  drainage, More 

extensive areas of  Gleysols,   especially Bulmer s o i l s  which o f t en  have 

Organic soils in association  such as occurs  on  the  north west fac ing  

slope  south of the  Liard River i n  956 and in t h e  Camsell Bend area, 

would appear   best   lef t   a lone.  These areas, e spec ia l ly  on north  facing 

slopes  have  developed i n  response t o  cool and w e t  conditions and 

frequently  harbor  permafrost.  Although  clearing  the  dense  black  spruce 

and moss cover from these sites would undoubtedly eliminate permafrost 

l i t t l e  or  nothing is  known about t h e   e c o l o g i c a l   e f f e c t s  due t o  sudden 

freezing of groundwater i n   t h e s e  areas. 

Gleysols  ockurring in abandoned channels and backswamps of t he  

floodplains  usually  have a very  high water table   t rapped by the  surrounding 

well drained  r idges of old  point  bars.  There is l i t t l e  ox no externa l  

drainage on the   f loodpla in ,   there  is very l l t t l e  e l eva t iona l  change, 

and the  channel led  or   scal loped  nature  of the  f loodplain would make 

dra inage   d i f f icu l t   except  where a channel  abuts  the  Liard River. Clearing 

the floodplain would also increase  runoff from the  convex slopes of the  

point   bars  and  aggravate  the  problem in  the  water-receiving areas. 

One l a r g e r  area of Gleyaole  which  might  be  feasible  to  drain is  

t he  area of Sibbeston  (significant  Gleysola) and Scotty Creek  (dominantly 

Gleysols)  Associations which occur near the  Liard  River  between  the  Birch 

River and Jean Marie Creek i n  95H. These s o i l s  are sandy  and would most 

l i ke ly   be  warmer than  heavier   textured  soi ls  when drained. However, they 

are s t i l l  a Class 4 soil and  would be  best   sui ted for forage  production. 
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Land Clearing 

Clearing  costa were not   ca lcu la ted   d i rec t ly   bu t   the   fores t  cover 

maps give the forest   s tand  heights  and d e n s i t i e s  which w i l l  a f f e c t  

c lear ing .  Peeke  (1974)  estimated clearing c o s t s   i n   t h e  Yukon (1974) 

were $80 per acre on high  brushland  to as much as $200 per acre on 

forested  land  depending on the  tree cover.   Pringle (1974)  estimated 

$80 t o  $125 per  acre adding  that   the  isolated locat ion,   compet i t ive 

work for bulldozers and shortness of ~ e a e o n  l e d  t o  the high  costs .  

It has been  noted (Day, 1966) that care would be  required  in  

c l ea r ing  t o  prevent  destruction and lose of the  shallow  upper soil 

layer .   Indiscr iminate  removal  of  vegetation by l a rge  scale land   c lear ing  

should be avoided t o  prevent  the development of gully  erosion.  The 

exten t  of erosion that can   occur   jue t   in   l imi ted   c lear ing  on c u t   l i n e s  

and roads in the  area gives &pl@ evidence of this, Gullies were noted ' 

s e v e r a l   f e e t  deep i n  some cut   l ine8  on long, gent le  and moderate 

slopes.  

Maintenance of tree cover  near  natural  water bodies,   lakes,  the 

Liard  River, its larger t r i b u t a r i e e  and the i r   f eede r  streams would 

cont r ibu te  much t o  water coneervat ion,   wi ldl i fe  and aes the t ic   va lues .  

Forest growth on the  well drained  Boi ls ,   especial ly  on t h e  flood- 

p l a i n  is very  heavy.  Several  burnt  over areas preeent   the easiest 

clearing.  Clearing and breaking  Co-ordinated  with  forest:  harveatation 

would appear most d e s i r a b l e   i f   a g r i c u l t u r a l  development  occurs on  any 

l a rge  scale. 

Land Use Conf l ic t s  

Forestry: No assessment of l and   capab i l i t y   fo r   fo re s t ry  was made 

in   th ie   s tudy   bu t   ex is t ing   in format ion  on the   fores t   resource  was 
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corre la ted   wi th   the   so i l s   in format ion  as much as poss ib le   ( see   sec t ion  on 

Soi ls  and Fores t ry) .  The so i la  information w i l l  be u s e f u l   f o r   f o r e s t  

management. Although t h e   s o i l   p r o p e r t i e s  were not   in te rpre ted   wi th  

reapect  t o  f o r e s t  growth, the   phys iographic   d i s t r ic t s   de l inea te  

broad-scale  ecological  units and the so i l   assoc ia t ions   p rovide  a 

framework f o r  more de ta i led   s tudy  or c o r r e l a t i o n  of  ecosystem  types. 

Some of the  beet   t imber   s tands  in   the  Northwest   Terr i tor ies   occur  

i n  the  survey area. The land   bes t   su i ted  for a g r i c u l t u r e  is a l s o  some 

of the  best fo re s t   l and ,   pa r t i cu la r ly   t he  section of the  Liard  Valley 

south of Nahanni But te .   I f  only l oca l   ag r i cu l tu ra l   p roduc t ion  is  

developed  there  need  be l i t t l e  conf l i c t   w i th   fo re s t ry  as lands  can 

be  selected where p re sen t   fo re s t   s t ands  are young o r  poor, and thus 

where c l ea r ing   cos t s  would also be  lower. Any l a r g e  scale a g r i c u l t u r a l  

development  would n e c e s s i t a t e   a p p r a i s a l  of t hese   conf l i c t ing   u ses .  

Forestry is more compatible  with  existing  land  use  than 

ag r i cu l tu re .  

Wildl i fe :  Assessment  of wi ld l i fe   popula t ions  and h a b i t a t  was not  

a direct   concern of t h i s   su rvey   bu t   ag r i cu l tu re  on any l a rge  scale 

represents  a conf l ic t   t a   the   p resent   use   o f   the   l and  by w i l d l i f e  which , 

are i n  t u r n   u t i l i z e d  by native people. For t h i s   r e a s o n   w i l d l i f e  was 

cons ide red   i n   t he   p r io r i ty   r a t ing   fo r   f a rms  and is d i scussed   b r i e f ly  

here   but  i t  does not el i rnlnape  the  necessi ty  of consu l t a t ion   w i th   o r  

study by appropr ia te   wi ld l i fe   au thor i t ies .   This   in format ion  was obtained 

from the  following  source8:  Canadian  Wildlife  Service,,  Habitat  Inventory 

Maps (Dennington e t  al. and P resco t t  e t  al., 1973), Department of the  

Environment (1972) Land Use Maps, and  Synergy West Ltd.  (1975). 

The m e t  abundant  species of b i g  game is moose which is found  through- 
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out   the area, Other species of particular  importance are t he  fur- 

bearing mammals, especfa l ly  muekrdt and beaver (Synergy, 1975). 

The d i s t r i b u t i o n  and movements of moose are mainly  determined by 

t h e   a v a i l a b i l i t y  and qua l i ty  of s u i t a b l e   h a b i t a t .  Mouse undertake 

seasonal  migrations or movements i n  the  Liard  valley.   During  the  winter 

and sp r ing   t he  moose are concentrated  along  the river, p a r t i c u l a r l y   t h e  

f loodpla ins ,   r iver  banks, and  mid-channel i s l ands  where a mixture of 

prefer red  browse species such as Qillow, dogwood, aspen  and  balsam 

poplar  together with adequate   shel ter  are found.  During t h e   s u m e r  

many moose  move  up t h e   t r i b u t a r i e s  where they may browse  along the banks 

and i n  small oxbow l akes  and  ponde. Othere seek   ou t   b ru lé  areas i n   t h e  

uplands where the   ear ly   successional  etages of growth  provide more 

favorable  browse. 

In terms of t he   so i l   a s soc ia t ion8  mapped,' r i pa r i an   po r t ions  of t h e  

Liard  Association are most s i g n i f i c a n t .  Abandoned channels  and  large A 

channel  ecars within the  Netla and Swan Point  dasociations as well as 

F l e t t  and Blackstone  River associations are also important  because of 

the  dense  shrubs-  in open  canopy areas and aqua t i c  plants i n  wet meadows 

and  ponds. The d i v e r s i t y  of vege ta t ion   pa t te rp  is an important  factor.  

The o the r  most important moose h a b i t a t  is along t h e   t r i b u t a r i e s  

(Tributary  Floodplain). 

The beaver i s  one of the  m e t  important fu r   bea re r s  i n  the  Liard 

Valley and is  widely  distributed  throughout  the area occurring i n  

conjunction  with small stream and ponde, mainly i n  areas of Mixed 

Leaftree  Forest .  These conditions are found  mostly  on the  Lacustr ine 

Benchland, p a r t i c u l a r l y   t h e  area of &vie and Bulmer Aasociations east 

of the  Liard  River   in  95B and in  95G along  the Matou River. 

, .  , I  
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Muskrat,  mink,  lynx,  marten,  bears  and  wolves  also  occur  throughout 

the  Liard  Val ley 'and are t r apped   i n  some quant i ty .  

The area has   general ly   l imited water fowl  nest ing  habi ta t .  The 

numerous lakes  and  ponds, e s p e c i a l l y   i n  95H, are used as s t ag ing  areas 

during sp r ing  and f a l l   m i g r a t i o n s .  However, these  areas are unl ike ly  

t o  be dis turbed   un less   ex tens ive   d ra inage  is  car r ied   ou t .   F i sh  are 

f a i r l y   p l e n t i f u l   i n  most of the  major streams and t r i b u t a r i e s ,  Synergy 

(1975) gives a de ta i led   d i scuss ion  of species   and  locat ions.  

The major c o n f l i c t s  between a g r i c u l t u r a l  development  and w i l d l i f e  

would be due t o  d i r ec t   des t ruc t ion  of n a t u r a l   h a b i t a t  by c l ea r ing ,  

human interference  such as hunting  predatory animals and a r e s u l t i n g  

d i s rup t ion  of balance between s p e c i e s .   S i l t i n g  of streams by road 

i 
I 
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cons t ruc t ion  and c l ea r ing  would affect   beaver  and f i s h .  

Archeolom: Major p o t e n t i a l  and  proven  archeological sites should  be I 
i nves t iga t ed   and 'p ro tec t ed   be fo re  development.  Synergy  (1975)  describes 

the l oca t ions  of several known archaeological  and h i s t o r i c a l  sites. 

Recreation: The area has   s ign i f i can t   r ec rea t iona l   po ten t i a l ,   pa r t i cu la r ly  

along  the major t r i b u t a r y   r l v e r s ,   t h e  banks of the  Liard  River  and  along 

the  mountains   to   the west. The Department of Environment (1972) I 
Land Use Maps give  broad  regional   ra t ings of land   capabi l i ty  for re- 

creations.   There  need  be l i t t l e  conf l i c t   w i th   ag r i cu l tu re ,   i ndeed  farms can 

1 
1, 

add d i v e r s i t y  t o  the  landscape. The b e s t   r e c r e a t i o n a l  areas are general ly  

r i v e r  valleys and area8 of rougher   t e r ra in ,   unsui tab le  for farming. 

Recreat ional  areas should be i d e n t i f i e d  and protected.  

I 

D 
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APPENDIX I 

Reproductions of Aerial Photographs Showing 

So i l  Map  Units as Mapped in the Field 





PLAT 
A . P .  

E 2 - Lacus t r ine  Bench1,and and Island D e p o s i t s  of the Liard River.  
#A17437-66,  1,956; Lat 60' 25 I ,  Long. 123'' 25  ; 95B/6. 

 he L a c u s t r i n c  Eenchland b o r d e r s  the Liard River with steeply s l o p i n g  
banks from the P l e t t :  Rapids  t o  the B . C .  border .  P o o r l y  d r a i n e d   s o i l s  are 
more prevalent away from the river bank and. t r i b u t a r i e s .  The p roposed  
Liard Highway passes through t h i s  section, Note s t r ia ted p a t t e r n  of 
underlying till of the. Buvie Ass~ciati~n (Bv7/14vr 3-5) e 
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APPENDIX II 

Chemical and physical analyses of 

29 soil profiles sampled in the 

Liard and Mackenzie area 



AULKSES OF CERTAIN SOILS IN THE LIARD AND MACKENZI 
I Particle size Distribution 

x X %  z z I 
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AWLKSES OP CERTAIN SOILS IN THE LIARD AND MACKENZIE AREA 
I Particle Sizc Distribution i 

x PH % X  x x % 
Sample CaC03 Total 0.2rr 2& X X.1  2.25 %.5 X X Total Depth No. Hz0 Equiv. O.M. N Clay Clay S i l t  -,05m -.hm -.2* l - . h  2-hm Sand Horizon cm 
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ANALYSES OF CERTAIN SOILS IN THE LIAM AND ELXKENZIE AREA 
Particle S i z e  Distribution 

z PH hT~,OAc meg/lGC g % 4: 
Sanple Caca3 I X.l 2.25 I.5 X I Total Depth 
40. Na Hz0 K Equiv. 0 . M .  C Silt - . O W  -.a -,25aun I-.5mm 2-hm Sand cm Horizon 

16-1 
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19-2 

19-3 

Cormack Lake Association, Orthic Gleysol peaty phase 

30-15  1.26 47.9 6.0 5.7 

15-0 1.02  29.6 6.0 5.8 

0-20 0.10 2 .4  7.1 6.7 16.1  4.5 0.3 0.1 

20-40 38.1 4.9 6.7 6.7 11.1 8.7 36.6 25.3 11.4 0.04 1.0 15.8 7.8 7.5 

Gros Cap Association, Orthic Gray Luvisol 

10-0 

I 

h) 
f l  a 
I 

1.40 64.0 6.0 5.7 

0-12 5.1 0.1 0.3 0.2 0.4 5.1 79.3 14.6 4 . 2 .  0.04 1.1 5.0 4 .8  4.4 . 1.7 0.1 0.0 
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Jean-Marie Association, Degraded Eutric Brunisol 

0-7 0.09 1.1 6.0  5.5 2.8 0.9 0.1 0.0 

7-45 85.6 0.0 0.1 1.3 42.7 41.5 5.0 9.4 5.2 0.02 0.5 6.0 5.5 3.4  1.1 0.2 0.0 

45-62 0.06 1.5 27.0 7.9 7 . 5  
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Lfard Association, Cmulic Regosol 

0-20 8.4 0.1 0.1  0.1 1.0 ..7;2 64.0 22.5  11.4 0.16 4.0 1.8 6.5 6.0 17.5 4-5 0.2 0.1 

20-30 0.83 14.8 1.8 6 . 6  6.1  58.5 14.2 0.2 0.2 

30-38 0.21 5.3 0.7 7.0 6.6 22.2 5.0 0.1 0 . 2  



ANP.LYSES OF CECTAIN SOILS IN TIiE LIARD AND MACKENZIE hRE.4 
Particle Size Distribution 

.6 KHLOAC meg/100 g 
S a q l e  Depth To&aï I X 

Sa. Horizon cm Sand 2 -ha  1-. K :ia 

Liard Association,  Cumulic Regosol (Continued) 

19-4 II Bb 38-60 0.12 1.0 0.7 7 . 4   7 . 1  23.4 6.8 0 . 3  0 . 3  

19-5 II Ck 60-75 6.2 0.7 1.3  1.0  1.8  1.5  35.2  58.7 22.5 0.09 1.0 11.6 7.9 7 .6  

42-1 
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1-1 
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G E  

. AC 

L-B 
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Bc 

C 
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Ac 

-1 

Liard Assocfation, C w l i c  Regosol 

20-0 

0-20 6.4 0.0 0.2  0.2 1.0 5.0 71.3 

20-35 

35-50 31.5 0.0 0.1 0 . 2  2.5 28.7  58.9 

Martin =ver Assocfation, Orthic Eutric Brunisol 

' 7-0 

0-10 84.4 0.1 1 . 7  1 9 . 1  41.8 21.8 1 2 . 2  

12-25 86.2 0.0  0.9 12.1  45.2  28.0  10.9 

25-60 91.3 0.0 0.6 19.7 49.4 21.5 4.4 

60-80 92.4 0.0 0.9 19.6 50.7 21.2 4 . 3  

Hartin River Association, Degraded Eutric Brunisol 

5-0 

0-5 44.3 0.0 0.3 3 . 3  1 4 . 7  26.1  50.9 

5-10 

0.66 25 .6   7 .2   6 .7  
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bl 
0 

1 

1 
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0.44  20.6 6.5 6 . 3  

3 .4  1.5 0.05 1.5 5.3 5.0 1.9 0.8 0.1 0.0 

2.9 1.2 0.02 0.4 5 . 0  4 . 6  1.3 O.? 0.1 0.0 

4.3 1.7 0.02 0.3 5.3 5.0 

3 .3  1.6 0.02 0.3 5.3 5.5 

0.77 37.8 5.5 5.3 

4 . 8  1.6 0.05 1.9 4.2 4.0 3.0 1.1 0.1 0.0 

0.03 1.1 5.2 4.7 3.9 1.3 0.1 0.0 



ANALYSES OF CERTAIN.SOILS IN THE LIARD AKD MACKENZIE A R M  
Particle Size Distribucion 

I I  PB X %  % L L w 

S a q l e  CaC03 Total 0 . 2 ~  2a X L.l X.25 I . 5  X X Total Depth 
No. Hz0 Equiv. O.K. N Clay Clay Silt -.OSmm -.lm -.25mm I-.5mm 2-hm Sand cm Itoriron - 

Martin River Association. Degraded Eutric Brunisol (Continued) 

9-4 

9-5 

31-1 

31-2 

31-3 

31-4 

31-6 

3 1-7 

37-1 

37-2 

37-3 

37-4 

37-5 

BmI 0-10 3.2 

-2 10-30 1.6 

BC 30-45 1.0 

Ck2 45-60 2.8 0.2 0.1  0.1 0.3 

CL3 60-70 

Netla Association, Orthic Eutric BNniSd  

L-€I 5-0 

B t f l  0-9 8.2 0.0 0.1 0.4 1 . 9  

Btj2 9-24 11.8 0.0 0.0 0.1 2.3 

BC 24-46 

68.3 28.5 12.6 0.17 4.4 4.5 4.0 O . ?  2.7 0.2 0.1 

58.2 40.2 16.8 0.11 2.0 5.1 '4.4 9.2 3.2 0.3 0.1 - 
60.6 38.5 17.6 0.11 1.6 2 . 9  7.4 6.9 14.7 4.0 0.2 0.1 

I 

VI 

I 

2.2 73.2 23.9 9.5 ~ 0.h9 1.7 10.0 7.9 7.4 

0.09 1.6 11.0 7.9 7.5 

1.41 63.6 5.5 5.3 

5.9 53.3  38.5 13.1 0.13 2.4  4.9 4 . 3  7.9 2.1 0.3 0.1 

9.3 58.2 29.9 13.3 0.06 1.1 4.9  4.3 6.3 1.8 0.2 0.1 

0.07 1.0 0.8 6.0 5.6 10.1 2.7 0.1  0.1 



36-1 

34-3 

34-4 

34-5 

43-2 

43-3 

43-4 

43-5 

30-1 

30-2 

30-3 

30-4 

30-5 

30-6 

Petitot Association, Orthic Eutric Brun i so l  

27-10 

0-10 4.7 0.1 0 . 4  0 .4  0 . 9  2 .9  70.0 

10-25 

20-30 5 . 3  0.5 0.4 0.5 1.2 2.8 55.3 

Pet i tot  Association, Degraded Eutric Brunisol 

0-10 1.0 58.8 

10-32 0 . 3  40.3 

32-45 0.8 41.8 

45-70 0.1 49.2 

Pointed Mountain Association, Orthic Gray LuViso1 

6-0 

U-18 10.7 0.2 1.3 1.6 2.3 5.3 78.8 

18-34 2.2 1.2 ~~ 

34-49 1.2 14.8 

49-57 1.1 16.5 

57-70 5.2 0.7 0.9 0.8 1.6 1.1 34-4 

25.3 

39.4 

40.2 

59.4 

57 -4 

50.7 

10.5 

96.6 

84 .O 

82.6 

60.5 

1.42 

13.3 0.08 

0.07 

18.5 0.08 

13.2 0.11 

25.8 0.09 

19.7 0.09 

17.3 0.07 

1 .76  

4.7 0.04 

44.8 0.08 

45.4 0.10 

$2.8 0.12 

24.9 0.10 

81.9 6 . 4  6.1 

1.8 7.1 6.7 

1.5 7.3 7.0 

1.2 4.0 7.7 7.4 

3 . 2  6 . 3  5.8 

1.4 7.1 6 . 6  

0.7 18.8 7 .9  7 . 6  

0.9 19.6 8 . 0  7.7  

71.6 6.0 5.8 

0.9 5 . 0  4.2 

1.1 5.2 4.4 

1.5 5.7 4.9 

0.4 1.0 7.1 6.7 

1.4 10.7 7 . 9  7 . 6  

11 .6  4 . 4  0 . 2  0.1 

12 .5  4 . 3  0.2 0.1 

1 2 . 1  4.2 0.4 0 .1  

16.5 7.9 0.3 0.1 

2 . 5  1.1 0.1 0.1 

15.9 5.9 0.3 0.1 

22.5 3.3 0.4 0.2 

30.0 8.9 0.3 0.2 



ANALYSES OF CERTAIN SOILS IN THE LIARD AND MACKENZIE AREA 
Particle Size Distribution 

x PH % X  % I I 
Sazaple CaC03 Total 0 . 2 ~  2rL X I.1 2.25 X.5 X X Total Depth 
KO. li20 Equiv. 0.14. N Clay Clay Silt -.05mm -.lm -.25m l-.%m 2 - h  Sand cm Horizon 

Pointed Mountain Association, Orthic Eutric Brun i so l  

32-1 G H  6-0 

32-2 8m1 0-20 25.8 1.1 3.2 5 .6  9.8 6.2 28.8 45.4 24 .9  0.10 2 . 1  

32-3 ?m2 
20-60 24.7 1.0 3.0 5.2 9.3 6.3  31.5 43.7 24.8 0.06 1.0 4.8 4.0 8.4 3 .8  6.2 0.1 

32-4 BC 40-80 0.06 1.1 0 . 4  5.7 5.3 14.3 4.8 0.3 0.1 

32-5 . Ck 80-100 28.0 1.5 3.5 5.6 10.2 7.3  31.7 40.2 2C.4 0.06 0.9 4.0 7 - 7  7.4 

1-63 78.0 5.1 4.8 

4.7 4 . 0  9.6 4 . 2  0 . 4  0.1 

Rabbit Creek Association, Orthic Eutric Brunis01 

21-1 0-11  58.1 6.1 11.2 1 2 . 3  16.9  11.6 26.8 15.1 9.0 0.06 1.8 7.2 6.8  9.4 2.8 0.1  0.1 

21-2 B"2 11-22 0 . 0 5  1.0 4.4 7 . 6  7.2 9.3 2.9 0.1 0.1 

21- 3 Ckl 22-34 64.6 11.1 13.2 * 12.2 16.4 11.7  27.9  7.6 3.3 0.03 0 . 3  12.9 7 . 8   7 . 5  

21-4 c% 34-44 65.0 10.2 13.1 12.9 17.2 11.8 25.1 9.8 4.4 0.02 0.1 19.3  8.0 7.5 

Rabbit Creek Association, Degraded Eutric Brun i so l  

38-2 be 0-4 45.0  5.1 9 . 1  9.2 10.0 11.2 48.6 6.4 1.8 0.05 1-5  4.2 3 . 5  1.2 0 . 3  0.1 0.1 

38-3 B t j  4-22  39.0 5.4 7.8 7.7 10.3 7.9 41.3 19.7 8.2 0.03 1.0 4.8 4.4  3.7 0.9 0.1 0.1 

38-5 Ck2 50-100 43.4 6.0 7 .4  7.6 .12.5 9.9 3 2 . 3  24.3  10.4 0.03 0.4 21.4 7.8 7 . 4  

38-4 1 Ckl 22-50 0;04 0.6 20.3 7 . 8  7.3 
. .  



AHALYSES OF CERTAIN, SOILS TH THE LIARD ANU MACKENZIE AREA 1 

Particle Size DSstribution 
x FH h%bOAc neg/lU3 g z x  ~X t z 

S m p l e  CaC03 Total 0.2~. 2& % X.1 x . 5  X.25 % x Total Depth 
No. Hz0 K Na Equiv. O.M. N Clay Clay Silt - . O h m  -.251pm -.lm 2 - h  Sand cm Horigon 

41-1 

41-2 

4 1-3 

4 1-4 

41-5 

41-6 

5-1 

E 2  

. b 3  

5-4 

5-5 

20-2 

20-3 

20-4 

20-5 

Swan Point Association, Orthic Gray Luvis01 

L-II. 7-0 

Ae 0-8 4.2 

It1 8-16 0.5  

B t 2  16-34 0.7 

ckl 34-60 0.1 

Ck2 60-110 1.1 

Trout Lake Association, Orthic Gray Luvisol 

G B  9-0 

he Q-4 21.5 1.5 3.2 3.6 6.2 7.0 

B t l  4-25 28.1 2.9 4.3 5.2 8.5  7.2 

B t 2  25-58 30.0 3.2 5.3 5.6 8.7 7.2 

Ck 58-68 33.5 4 . 0  5.9 6.3 9 - 6  7 . 7  

59.7 

60.5 

47.3 

50.3 

52 .4  

63.8 

32.7 

35 .O 

36.6 

Trout Lake Association, Degraded Eutric Brunir01 

Ae 0-10 

Bm 10-30 

Ckl 30-51 27.4 2.7 4.1 3.7 9.5 7.4 -40 .2  

Ck2 51-70 38.4 2.8  3.3 3.6 10.3 18.3 46.7 

1.04 

36.1 15.9 0.18 

39.1 18.6 0 . 1 2  

52.0 22.1 0.11 

49.6 18.3 0.15 

46.5 18.6 0.15 

o. 95 

14.7 3.5 0.12 

39.2 23.4 0.10 

34.0  11.5 0.06 

30.0 12.9 0.05 

0.04 

0.04 

32.5 12-.a ~ ~~~ 0.06 

14.9 5.6 0.03 

40.8 

4.5 

2.0 

1.2 

2.6 8.5 

2.1 5.3 

48.9 

2 .7  

2 . 2  

1.3 

2.0 14.1 

1.3 

1.0 

1.2 2 2 . 4  

0 . 6  9.9 

~~ ~~~~ 

5 . 4  

5.3 

5.4 

6.1 

7.7 

8.0 

3.9 

3.5 

4.1 

4.4 

7 .5  

5.8 

6.8 

8.0 

8.1 

5.0 

4.8 

4 . 9  

5.5 

7 . 4  

7.5 

3 . 3  

3.3 

3.7 

3.8 

7.1 

5 .4  

6.6 

7 -8 

7.8 

11.3 

10.6 

15.4 

2.2 

3 . 5  

4 . 0  

5.7 

13.6 

~ ~~~ 

2.8 

2.8 

4.0 

1.2 

I . 6  

2 . 0  

2 . 2  

5.2 

0 . 6  

0.4 

0 . 3  

0 . 2  

0.2 

0.2 

0 . 2  

0.2 

0.1 

0.1 

0.1 

0.1 

0.1 

0. 1 

0.1 

0 . 2  

1 

N 
wl * 
1 



Depth Tata1 X X Z.5 X.25 L . l  X 2a Q.2rr Total 

Winter bad Association, Degraded h t r i c  Brunisol 

2- 1 L-H 9-0 1 . 7 4  82.4 5.4 5.2 

2-2 be 0-10 23.4 0.1 0.3 0.5 2.8 19.6  70.6 6.0 2.0  0.08 2.1 4 . 3  3.8 4.8 1.6 0.1 0.1 

2-3 Btfl 10-30 24.2 0.0 0.2 0.3 1.7 22.1 63.9 11.8 4.6  0.03 1.2 4.5 4.1 4 . 2  1 . 5  0.1 0.1 

2-4 Btj2 30-56 65.7 0.0 0.6 1.8 19.0 44.2 24.1  10.2  4.9 0.06 O.? 4.8 4.3 3.7 1 .7 0.1  0.1 

2-5 Cl 56-100 0.02 0.4 11.8 7.7 7.2 N 
f 

Ln 
Ln 

I 
2-6 IIC2 l0W 45.1 6.6 8.2 7.9 12.0  10.3 35.5 19.4 7.8 0.03 0.4 25.3 7.9 7 .4  
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APPENDIX III 

Acreage Summary 

of Capabil i ty  Classes 



. - 257 - 

Acreage Suynnary of Capability  Classes 

Capability  Classes 
Association  3 4 5 6 7 To t a l  

Alluvium 
Anderson Mill 
Antoine 
Arrowhead 
Babiche 
Big Island 
Blacks  tone  River 
Blueblll  
Bluefish 
Bovie Lake 
Bulmer 
Cellbeta 
Colluvium 
Cormack Lake 
Coty Mountain 
Exposure 
Fi Sherman Lake 
F l e t t  
Grainger 
Gros Cap 
Harris 
Hi 1 lwash 
Jean Marie 
Liard 
Martin River 
Netla 
P e t i t o t  
Pointed Mountain 
Poplar 
Rabbit Creek 
Scotty Creek 
Shale Creek 
Sibbeston 
Swan Point  
Trai 1 River 
Tributary  Floodplain 
Trout Lake 
Winter Road 
Yohln Lake 

493 
82,717 

3,935 
1,388 

170 
15,975 
24,128 

278,685 
37,753 
25,817 

994 
1,019 

416 
505 

5,676 

54,482 
1,595 

29,188 
35,092 
16,779 
51 , 408 

1,880 

8,503 
11,020 
23,746 

350 

8,041 

1,742 

2,045 

20,121 

8,738 
40,885 
31,985 

436 

2,440 
3,853 

1,090 
44,793 

1,703 
7,191 

8,904 
1,933 
9,108 

17,684 

85,249 
5,047 
1,340 

14,964 
24,558 
28,895 
3,418 

227 
42,158 
23,571 
11,765 
14,831 
6,051 
5,275 
6,150 

139,820 
27 2 , 950 
20,219 

27,878 

12,394 
8,162 

28,003 
280 

1,170 
15,485 
23,262 

120,495 
3,900 
4,854 

14,822 
8,906 

17,629 
59,975 
36,981 
31,246 
4,474 

48,978 
18,731 
66,364 
4,430 
7 , 578 

3,152 
1,380 

745 
37 3 

5,229 

2,579 
3,950 

49,845 
44,431 

10 2 
39,155 

699 

1,578 
2,301 

270 

i, 185 
844 

22,516 
27,002 
6 , 241 

862 

2,350 

7,769 
3,331 

300 
6,869 
5,697 

21,426 
54,356 

14,566 
7,810 

1,648 
2,311 
1,209 

257 , 338 

5,639 
33,342 

60 O 
28,217 
1,543 
1,047 

2,392 
5,984 
2,396 
7,839 
9,432 

199,402 

120 

89 2 

2 350 
2,272 

53,572 
131,120 

16,000 
23,833 
12,291 
21,250 
39,016 

480,816 
397,044 
46,036 
19,795 
36,682 

1,455 
1,648 

17,145 
16,219 

289,796 
5 , 956 

55,484 
78 , 943 
16,575 

123,239 
191,165 
42,521 
40,993 
42,083 
66,940 
34,601 
80,325 
53,323 

138,132 
34,111 

272,586 
60,697 

105,324 

14,492 
33 9 325 

Total  Soil Area 723,497  365,882 1,109,512 214,439  685,825 3,099,155 
Liard  River  75,603 
MacKenzie River  64,348 
South Nahanni River  3,650 
Fisherman Lake 3,235 
Goose Lake 674 
An toine Lake 5,850 
Betalame8 Lake 49 8 
Unclassified  Islands  7,766 
Sloughs 27,964 

Tota l  Area 3,288,743 
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APPENDIX IV 

Detailed profile descriptions of 

selected soils in the Liard and 

Mackenzie area 
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Arrowhead Association 

Subgroup Prof i le  - Gleyed Orthic  Eutric  Brunisol 

Location - 1OV DE 68 59 ,  60° 05'  N. 123O 35 '  W. 

Prof i le  #I - 28 

Depth 
Sample No. Horizon cm 

28- 1 L-H 14-0 Well  and moderately decomposed organic 
material. 

28- 2 Bmg 0- 20 Yellowish brown  (10YR 5 / 4  m l  s i l t  loam; 
many medium faint  mottles;  sl ightly  sticky; 
very weak coarse subangular blocky; pH 6 . 8 ;  
smooth c lear  boundary to 

28- 3 mg 20- 45 Olive  gray (5Y 412 ml s i l t  loam; many 
medium faintmottles;  sl ightly  sticky; 
very weak coarse subangular blocky; 
calcareous; pH 7 . 5 .  
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B l u e f i s u s o c i a t l o n  

Subgroup P r o f i l e  - O r t h i c   E u t r i c   B r u n i s o l  

Locat ion - 1OV ED 330 825, 6 2 O  05 '  N. 1 2 2 O  20' W. 

Depth 
Sample No. Ho r i  zon cm 

18- 1 L- n 5-0 Moderately and well decomposed o rgan ic  
m a t e r i a l ;  pH 4 . 6 ;  smooth c l e a r  boundary t o  

18- 2 

18- 3 

18-4 

Bm 1 O- 15 Yellowish brown (10YR 5/4 ml s i l t  loam; 
f r i a b l e ;  weak medium t o  coarse   subangular  
blocky;  pH 5.2; smooth gradual  boundary 
to 

Bm 2 15- 32 Ol ive  brown ( lOYR 4 / 4  m )  s i l t  loam; 
f r i a b l e  weak coarse subangular   blocky;  
pH 5 . 4 ;  smooth c lear   boundary  t o  

ck 32-70 Brown (10YR 4 / 3  ml s i l t  loam; f r i a b l e ;  
l amina ted ;   ca lcareous ;  pH 7 . 3 .  

18- 5 11 Ck 70- 85 Loamy sand; loose; ca lcareous .  
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Bovie  Association 

Subgroup P r o f i l e  - Degraded Eut r ic   Bruniso l  

Locat ion - 1OV DB 680 590, 60° 05' N. 123O 35' W. 

P r o f i l e  # - 27 

Sample No, Horizon 

27- 1 

27- 2 

27- 3 

27- 4 

27-5 

L- H 

Ae 

Bm 

Ck 

II Ck 

Depth 
cm 

5- O 

O- 7 

7- 28 

28- 40 

40- 60 

Moderately and well decomposed organic  
material. 

Light   yel lowish brown ( 1 0 Y R  6J4 m) s i l t  
loam; v e r y   f r i a b l e ;   v e r y  weak f i n e   t o  
medium subangular  blocky; pH 5.4; 
smooth clear boundary to 

Yellowish brown ( 1 0 Y R  5 / 4  m )  s i l t  loam; 
f r i g b l e ;  weak  medium subangular   blocky;  
pH 5 . 5 ;  i r regular   gradual   boundary t o  

Dark brown ClOYR 4 / 3  m )  s i l t  loam; 
f r i a b l e ;   v e r y  weak medium subangular 
blocky;   calcareous;  pH 7.5; smooth 
abrupt  boundary  to 

Dark grayish brown (2.5Y 4/2 m )  sandy 
loam; friable; very weak medium t o  
coarse   subangular   blocky;   calcareous;  
pH 7.7. 
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Cel ibe ta   Assoc ia t ion  

Subgroup P r o f i l e  - B r u n i s o l i c  Gray  Luvisol 

Location - 1OV DB 663 8 1 2 ,  600 16 '  N. 123' 35' W. 

P r o f i l e  # - 33 

Sample No, 
" Horizon 

33- 1 L- H 

33- 2 Ae 

33- 3 

33- 4 

33- 5 

33- 6 

Bm 

IIBtl 

IIB t 2  

XICk 

Depth 
cm 

6- O 

O- 10 

10- 20 

20- 40 

40- 50 

50- 65 

Moderately  and well decomposed o rgan ic  
material; pH 6 . 0 ;  smooth c lear   boundary  
t o  

Yellowish brown ( l O Y R  5 . 5 / 4  m) s i l t  loam 
v e r y   f r i a b l e ;  compound weak c o a r s e   p l a t y  
and  very weak f i n e   t o  medium subangular  
blocky;  pH 6.0; smooth gradual  boundary 
t o  

Dark ye l lowish  brown ( l O Y R  4 .5 /4  m )  s i l t y  
c l a y  loam; f r i a b l e ;  compound very weak 
coarse  subangular   blocky and modera t e   f i ne  
t o  medium subangular   blocky;  pH 4.4; smooth 
d i f f u s e  boundary t o  

Dark ye l lowish  brown (10YR 414 m) heavy 
c l a y ;   f r i a b l e ;  compound moderate  very 
coarse  subangular  blocky  and  moderate f i n e  
t o  medium subangular   blocky;  pH 4.1; 
smooth d i f fuse   boundary  to  

Brown (10YR 4 . 5 / 3  m l  h e a v y   c l a y ;   f r i a b l e ;  
compound weak very   coarse   subangular  
blocky  and weak medium subangular   blocky;  
pH 4.7; smooth d i f fuse   boundary   t o  

Grayish brawn (lOYR 4.5/2 m) heavy  c lay;  
f r i a b l e ;   m a s s i v e ;   c a l c a r e o u s ;  pH 7.6.  
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I - Cormack Associat ion 

Subgroup P r o f i l e  - Orth ic   Gleysol   pea ty   phase  

Location - 1OV FE 16 22, 62O 25'  N. 1200 43' W. 

P r o f i l e  H - 16 

Sample No. no rizon 

16- 1 F- H 

16- 2 H 

16- 3 Bg 

16- 4 Ckg 

Dep th 
cm 

30- 15 Moderately  to  well decomposed o rgan ic  
material; pH 5.7; smooth  gradual 
boundary t o  

15-0 Well decomposed organ ic  material; pH 5.8; 
wavy d i f fuse   boundary  t o  

O- 20 Dark gray i sh  brown (2.5Y 4/2 ml loam; 
s l i g h t l y   s t i c k y ;  weak very coarse  
subangular   blocky;  pH 6.7; smooth d i f f u s e  
boundary t o  

20 - 40 Dark grayish  brown (10YR 4/2 m >  loam; 
s l i g h t l y   s t i c k y ;  weak very   coarse  
subangular   blocky;   calcareous;  pH 7 . 5 .  
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Grainger Association 

Subgroup P r o f i l e  - Cryic  Fibrisol 

Location - LOV EC 22 94, 61° 17' N. 122O 33' W. 

P r o f i l e  11 - 44 

Sample No. Horizon 

44- 1 OF 

44- 2 

44- 3 OF 

44- 4 OF 

Depth 
cm 

O -  34 Yellowish red 
pH 3 . 3 .  

(5YR 416 ml f ibrous peat; 

34- 35 P i n k  17.5YR 8 / 4  m) ash layer .  

35- 80 Dark reddish brown ( 5 Y R  314 m) fibrous 
peat; pH 3 . 3 .  

80- 130 Dark reddish  brown ( 5 Y R  2 / 2  m) fibrous 
peat; pH 3 . 4 .  
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Cros Cap Assoc ia t ion  

Subgroup P r o f i l e  - O r t h i c  Gray  Luvisol 

Location - 1OV ED 93 44 ,  61° 43' N. 121' 15' W. 

P r o f i l e  # - 10 

Sample No. Horizon 

10- 1 L- H 

10- 2 Ae 

10- 3 Bt 

10-4 Ck 

Dep t h  
c m  

10-0 Moderately  and well decomposed organic  
material; pH 5.7. 

0- 1 2  Yellowish brown (10YR 5 / 4  m l  s i l t  loam; 
v e r y   f r i a b l e ;  weak medium p l a t y ;  pH 4.8; 
smooth abrupt   boundary   to  

12-32 Dark  brown ( 1 0 Y R  4 / 3  ml s i l t y   c l a y ;  
f r i a b l e ;  weak coarse  subangular   blocky 
breaking t o  moderate f i n e  subangular 
blocky; pH 4.4; smooth clear boundary t o  

32- 56 Grayish brown (10YR 5 / 2  ml s i l t y  c l a y  
loam; f r i a b l e ;  weak moderate  subangular 
blocky; calcareous; pH 7 . 6 .  
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Jean-Marie Association 

Subgroup P r o f i l e  - Degraded Eutr ic   Brunisol  

Location - 1OV ED 89 ,175, 61° 27' N. 1 2 1 O  17' W. 

P r o f i l e  # - 11 

Sample No. Horizon 

11- 1 A@ 

11- 2 Bm 

11-3 IICk 

Depth 
cm 

0-7 Yellowish brown (10YR 5/4 ml loamy sand; 
loose ;   s ing le   g ra in ;  pH 5.5; wavy gradual 
boundary t o  

7" 45 Dark yellowish brown (IOYR 414 m )  loamy 
sand;   loose;   s ingle   grain;  pH 5 . 5 ;  
smooth gradual boundary t o  

45-62 V e r y  dark grayish brown ( 1 O Y R  3/2 m )  very t 
grave l ly  loamy sand;   loose;   s ingle   grain;  
calcareous;  pH 7 .5 ,  
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Liard AssociatioE 

Subgroup Profile - Cumulic  Regosol 
Location - 1OV DC 791 663, 61O 2 '  N. 123' 23' W. 

P r o f i l e  # - 42 
Depth 

Sample No. Horizon cm 

42- 1 L- H 20- O Moderately  and  well  decomposed organic 
material; pH 6.7. 

42- 2 AC O- 20 Very dark gray (10YR 3/1 ml  silt loam; 
very  friable;  single  grain;  calcareous; 
pH 7.4. 

42- 3 Ck 1 20- 35 Very dark grayish brown ( lOYR 312  m) 
s i l t  loam; very friable; s ingle  grain; 
calcareous; pH 7.4. 

42- 4 ck2 35- 50 Dark grayish brown (10YR 4/2 m) silt 
loam;  very  friable;  single grain; 
calcareous; pH 7 . 5 .  



Martin River Associat ion 

Subgroup P r o f i l e  - Orthic Eut r i c   Brun i so l  

Location - 1OV ED 89 37 ,  61° 40' N. 121' 20' W. 

P r o f i l e  #. - 1 

Depth 
- Sample No. Horizon cm 

1- 1 L-H 7- O Moderately  and well decomposed organic 

1- 2 Bml O- 10 Dark yel lowish brown (10YR 414 rn) loamy 

material; pH 6.3. 

f i n e  sand; loose ;  weak medium subangular 
blocky; pH 5 . 0 ;  smooth gradual boundary 
t o  I 

1- 3 Bm2 10- 25 Dark brown (7.5YR 414 m) loamy f i n e  sand; 
loose; weak medium subangular  blocky; ! 
pH 4.6; amooth d i f f u s e  boundary t o  

1-4 BC 

1-5 

25- 60 Olive brawn (2.5Y 4/4 m) f ine   s and ;   l oose ;  
s i n g l e   g r a i n ;  pH. 5.0; irregular diffuse 
boundary to 

C 604 Dark grayish brown ( 2.5Y 4/2 m) f i n e  
sand ;   l oose ;   s ing le   g ra in ;  pH 5 . 5 .  



I 
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Martin River   Associat ion 

Subgroup P r o f i l e  - Degraded Eu t r i c   Brun i so l  

Location - 10V ED 7 2  62, 61° 53' N. 121° 3 7 '  W. 

P r o f i l e  11 - 9 

' Depth 
Sample No, Ho ri zon cm - 
9- 1 L-H 5-0 Moderately  and well decomposed o rgan ic  

material; pH 5.3. , 

9- 2 Ae O- 5 Brown ( I O Y R  513 m) sandy  loam; loose; 
very weak coarse  subangular   blocky;  
pH 4.0; wavy clear boundary to 

9- 3 Bm 1 5 -  10 Dark brown (7.15YR 4/4 ml loamy f i n e   s a n d ;  
loose; moderate medium subangular  blocky; 
pH 4.7;  smooth gradual  boundary  to 

9- 4 Em 2 10- 56 Dark brown (7.5YR 4 / 4  m )  loamy fine sand; 

8 
t 

I 
loose ;  very weak coarse  subangular   blocky;  

~ pH 5.1;  smooth  gradual  boundary t o  

9- 5 Ck 56+ Dark grayish  brown (2.5Y 4/2 m) loamy f i n e  

I 

sand ;   l oose ;   s ing le   g ra ln ;  pH 7.6, 
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Netla Associat ion 

Subgroup P r o f i l e  - O r t h i c  Eutric Brunisol  

Location - 1OV DC 757 537, 60' 55' N. 123' 27' W. 

P r o f i l e  # - 31 

Depth 
Sample No. Horizon cm 

t 
1( 

I 
I 

31- 1 L-H 8-0 Moderately  and we1 
material; pH 5 . 5 .  

1 decomposed organic  

31- 2 Brn 1 O- 10 Dark reddish brown (SYR 412 m )  s i l t y  
c l a y  loam; s t i c k y ;  compound weak coarse 
subangular  blooky  and  moderate f ine t o  
medium subangular  blocky; pH 4.0; 
emaoth gradual  boundary. t o  

31- 3 Bm2 10- 30 Dark grayish  brown (IOYR 4/2 m )  s i l t y  
c l a y ;   s t i c k y ;  compound weak coarse 
subangular  blocky and  moderate f i n e  t o  
medium subangular   blocky;  pH 4 . 4 ;  
smooth c l e a r  boundary to  

31-4 BC 30- 45 Dark brown (lOYR 3 / 3  m l  s i l t y   c l a y  loam; 
s t icky;  very weak coarse subangular  
blocky;   calcareous;  pH 6.9; smooth c l e a r  
boundary t o  

31-5 Ckl 45- 60 Brawn ( 1 0 Y R  4 . 5 / 2 . 5  m )  silt loam; 
f r i ab le ;   mass ive ;   ca l ca reous ;  pH 7.4. 

31-6 ck2 60- 70  Grayish brown (10YR 5 / 2  m) s i l t  loam; 
f r iab le ;   mase ive ;   ca lcareous ;  pH 7 .5 .  
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1 P e t i t o t   A s s o c i a t i o n  

Subgroup P r o f i l e  Degraded Eu t r i c   Brun i so l  

Location - 1OV EC 17 95, 61° 17'  N. 122' 43' W. 

P r o f i l e  H - 

Sample No. 

43- 1 

43- 2 

43- 3 

43- 4 

43- 5 

43 

Ho ri zon 

L- H 

Ae 

Ckl 

ck2  

Depth 
cm 

7-0 

O- 10 

10-32 

32- 45 

45- 70 

Moderately  and well decomposed o rgan ic  
material; wavy abrupt   boundary  to  

Brown  (10YR 513 ml s i l t y  c l a y ;   f r i a b l e ;  
weak t o  moderate   coarse   platy;  pH 5.8; 
smooth gradual  boundary t o  

Grayish brown ( 1 0 Y R  4.5/2 m )  s i l t y  c l a y ;  
f f i a b l e ;   m o d e r a t e  f i n e  subangular   blocky;  
pH 7.1;  smooth clear boundary t o  

Dark grayish  brown ( I O Y R  412 m) s i l t y  
c l a y ;   f r i a b l e ;  weak to   modera te  fine t o  
ve ry  fine subangular  blocky; ca lcareous ;  
pH 7.6; smooth gradual  bourîdary t o  

Very da rk   g ray i sh  brown (10YR 3 / 2  m) 
g i l t y   c l a y ;   f r i a b l e ;  weak f ine   subangular  
blocky; ca lcareous ;  pH 7.7 ,  
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ted Mountain Association 

Subgroup P r o f i l e  - Orth lc  Gray Luvisol 

Location - 1W DB 614 843 ,  60' 16' N. 123' 37' W. 

P r o f i l e  I/ - 30 

Sample No. Herizon 

30- 1 L- H 

30- 2 Ae 

30- 3 B t l  

30- 4 B t 2  

30- 5 BC 

30-6 Ck 

Depth 
cm - 

6- O 

O- 18 

18- 34 

34- 49 

49- 57 

57-70 

Moderately and well decomposed organic 1 
mate r i a l ;  pH 5 . 8 .  

Pa le  brown (10YR 6/3 m )  s i l t  loam; very 1 
friable; compound very weak coarse subangular 
blocky and weak coarse   p la ty ;  pH 4.2; smooth 
clear boundary t o  

Dark grayish brown ( 1 0 Y R  412 d )  heavy 
c l ay ;  friable; compound weak coarse I 
subangular  blocky and strong f ine t o  
medium subangular  blocky; pH 4.4; smooth 
c l e a r  boundary t o  t 
Very dark  gray ( L O Y R  311 d l  heavy clay;  
f r i a b l e ;  compound weak to  moderate 
subangular  blocky and  moderate f ine  t o  
medium subangular  blocky; pH 4.9; smooth 
gradual boundary to  .I 
V e r y  dark  gray ( l O Y R  3/1.  d l  heavy c lay ;  I 
f r i a b l e ;  massive; calcareous; pH 6 . 7 ;  
smooth gradual boundary to  I 
Brown (10YR 5/3 d )  heavy clay; f r iable;  
massive; calcareous; pH 7.6. 
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I 

Rabbit  Creek  Association 

Subgroup  Profile - Degraded  Eutric Bruniso l  

Location - 1OV EC 795 605, 60' 58 '  N. 121' 31' W. 

Profile 11 - 38 

Sample NoL Ho ri zan - 

38- 1 L- H 

I '  
38- 2 Ae 

f 
I 

38- 3 B t j  

38- 4 Ck 1 

38- 5 Ck 2 

Depth 
cm 

5-0 

O- 4 

4- 22 

22- 50 

50- 100 

Moderately and well' decomposed  organic 
material. 

Gray (10YR 5/1 m) sandy loam;  very  weak 
medium  platy; pH 3.9. 

Yellowish brown (10YR 5/4 m) loam; weak 
to  moderate f i n e  to medium subangular 
blocky; pH 4.4. 

Brown (10YR 5/3 ml loam;  massive; 
calcareous; pH 7.3. 

Loam; massive; calcareous; pH 7.4. 

1 
t 
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Swan P o i n t  Association 

Subgroup P r o f i l e  - Orthic Gray  Luvlsol 

Location - 1OV EC 047 772, 61° 5' 

P r o f i l e  I/ - 41 

Sample No. Horizon 

41- 1 L-H 

41- 2 Ae 

41- 3 B t l  

41-4 Bt2 

41- 5 Ckl 

Ck 2 41-6 

Depth 
cm 

7-0 

O-  8 

8- 16 

16-34 

34- 60 

60- 110 

N. 122' 54' W. 

Moderately and well decomposed o rgan ic  
material; pH 5 . 0 .  

Dark gray (10YR 4/1 m )  s i l t y   c l a y  loam; 
f r i a b l e ;  compound weak medium t o  coarse  
p l a t y  and  moderate f i n e   t o  medium subangular  
blocky; pH' 4 . 8 ;  wavy clear boundary t o  

Dark brown (10YR 413 m) s i l t y   c l a y  loam; 
f i rm;  cornpound modera te   to   s t rong   very  
coarse subangular blocky and s t rong  medium 
subangular  blocky; pH 4.9; smooth clear 
boundary to  

Dark reddish brown ( 5 Y R  3 / 4  rn) silty c lay ;  
firm; compound moderate   to   s t rong coarse 
subangular  blocky  and  moderate to  s t rong  
f ine   subangular   b locky;  pH 5 . 5 ;  smooth 
abrupt  boundary to 

Vexy dark   g ray ish  brown ( 1 0 Y R  3/2 m) s i l t y  
c l a y ;   f r i a b l e ;  weak f ine   subangu la r  
blocky; ca lcareous ;  pH 7.4; smooth d i f f u s e  
boundary to 

Dark brown (10YR 3 /3  m) silty c lay ;  
f r i a b l e ;  weak f ine   subangular   b locky;  
ca lcareous ;  pH 7.5. 
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1 Trout  Lake Assoc ia t ion  

n 
I 
I 
I 
t 
I 
1 
1 

Subgroup P r o f i l e  - O r t h i c  Gray  Luvisol 

Location - 1OV FD O1 81, 62O O S '  N. 121' 05' W. 

P r o f i l e  Il - 14 

Sample No. Horizon 

14- 1 L-H 

14- 2 Bt 

14- 3 B Ck 

14- 4 Ck 

Depth 
cm 

7-0 

0- 30 

30- 65 

65- 80 

Moderately and well decomposed organic  
material; pH 4 . 6 ;  boundary smooth c l e a r .  

Dark yel lowish brown ( 1 0 Y R  3 / 4  d l  c l a y  
loam; s l i g h t l y   h a r d ;  compound weak medium 
t o  coarse  subangular  blocky  and strong 
f ine   subangu la r  blocky; pH 6.1; smooth 
gradual,  boundary t o  

Dark grayish brown (10YR 4/2 ml loam; 
f r i a b l e ;  compound weak medium to. coa r se  
subangular  blocky  and very weak f i n e  
subangular   blocky;   calcareous;  pH 7.6; 
irregular di f fuse   boundary  t o  

Dark brawn ( 1 0 Y R  3/3 m) loam; f r i a b l e ;  
compound weak medium to coarse subangular  
blocky  and  very weak f ine   subangu la r  
b locky;   ca lcareous ;  pH 7.8.  
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Trout  Lake Associa t ion  

Subgroup P r o f i l e  - O r t h i c  Gray  Luvisol 

Location - 1OV ED 134  045, 61° 72' N. 122' 45' W, 

P r o f i l e  # - 
Sample No. 

22- 1 

22- 2 

22- 3 

22- 4 

22- 5 

22- 6 

22 

Horizon 

L-H 

Ae 

AB 

B t  

Bm 

Ck 

Depth 
cm 

3- 0 

0- 5 

5- 10 

10- 40 

40- 55 

55+ 

Moderately  and well decomposed organic  
material; smooth c lear  boundary to  

Brown (10YR 513 ml s i l t  loam; soft;  
weak f i n e   t o  medium subangular  blocky; 
pH 3 . 9 ;  smooth gradual  boundary t o  

Dark brown (7.5YR 4 / 4  m )  s i l t y  clay loam; 
e l i g h t l y  hard; compound weak medium subangular 
blocky and moderate   f ine  subangular   blocky;  
pH 4.0; smooth gradual  boundary t o  

Dark brown (7.5YR 414 m) s i l t y   c l a y ;  firm; 
compound s t rong  coarse   subangular   blocky 
and weak f ine   subangular   b locky;  pH 4 . 5 ;  
smooth gradual  boundary to 

Dark grayish brown (2.5Y 412 rn) s i l t y   c l a y  
loam; f r i a b l e ;  compound very weak medium 
t o  coame  subangular  blocky  and weak Elne 
subangular  blocky; pH, 6.7; smooth d i f f u s e  
boundary ta  

Dark grayiah  brown (2 .5Y 4/2  ml s i l t y   c l a y  
loam; friable; compound very weak medium 
to  coarse subangular  blocky and weak f i n e  
subangular   blocky;   calcareous;  pH 7.5. 

L". . " . .. . . . ... 
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W i n t e r  Road Associat ion 

Subgroup P r o f i l e  - 
Locat ion - 1OV ED 81 08, 61° 24' N. 121° 13 '  W. 

2- 1 

2- 2 

2- 3 

2- 4 

2- 5 

2- 6 

P r o f i l e  # - 2 

Sample No. Horizon 

L-H 

Ae 

B t j l  

Bt j2 

IC 

II c 

Depth 
cm 

9-0 

O- 10 

10- 30 

30- 56 

56-  100 

1 oo+ 

Moderately  and well decomposed o rgan ic  
material ; pH 5.2. 

Grayish brown ( 1 0 Y R  5 / 2  m )  s i l t  loam; 
f r i a b l e ;  weak t o  moderate medium p l a t y ;  
pH 3 . 8 ;  smooth clear   boundary t o  

Dark ye l lowish  brown ( 1 0 Y R  4/4 m )  s i l t  loam; 
f r i a b l e ;  weak medium subangular   blocky;  
pH 4.1; smooth abrupt  boundary t o  

Dark yel lowish brown ( 1 0 Y R  4/4 m ,  
2.5YR 4 / 4  d l   ve ry   f i ne   s andy  loam; f r i a b l e ;  
weak coarse  kubangular   blocky;  pH 4 . 3 ;  
smooth gradual  boundary t o  

Ol ive  brown (2.5Y 4 / 4  ml loamy sand;   loose ;  
s i n g l e   g r a i n ;   c a l c a r e o u s ;  pH 7.2; smooth 
gradual  boundary t o  

Ol ive  brown ( 2.5Y 4 / 4  ml loam; f r i a b l e ;  
weak to   modera te  weak subangular   blocky;  
ca l ca reous ;  pH 7.6. 
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APPENDIX v , 
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Common and Scientific Names 
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LIST OF VEGETATION, 

COMMON AND SCIENTIFIC NAMES 

II 
I 
I 
I 
I 
1 
1 

S c i e n t i f i c  Names 

Trees 

Betula  papyrifera 

La r ix   l a r i c ina  , 

Picea glauca 

Picea mariana 
Pinus  banksiana 

Pinue contorta 
Populu balsamifera 

Populus tremuloides 
Sorbus scdpulina 

Tall  Shrube. 

Alnus crispa 
Alnus incana 

Amelanchier a l n i f o l i a  

Betula  pumila var. p landu l i f e ra  

Cornus s t a l o n i f e r a  

Salix athabaecensis 

S .  arbuecol ides  
S. barclavi 
S. bebbiana 

S. I n t e r i o r  

S. lasiandra 
S. m y r t i l l i f o l i a  

S. p e d i c e l l a r i s  

S. scouler iana  

S,  pulchra 

S.  planifdha 

Common Names 

white (paper) birch 
tamarack (larch) 

white  spruce 

black spruce 

jack pine 

lodgepole pine  

balsam (black)  poplar 

trembling aspen 

mountafn ash 

green a lder  

r iver   (speckled)   a lder  

saskatoon  berry 

swamp bi rch  

red osier dogwood 
willow 

II 

I 1  

beaked  willow 

sandbar w i l l o w  

low blueberry willow 
glacoua bog wil low 
scouler  e Willow 
beaut i ful   wi l low 

ditunondleaf  willow 
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S c i e n t i f i c  Names 

Medium Shrubs 

Betula glandulosa . 

Chamaedaphne ca lvcula ta  

EleaKnus c o m u t a t a  

Juniperus communis 

Ledum aroenladicum 

L. decumbens 

Lonicera Elaucescene 

Myrica gale 

P o t e n t i l l a   f r u t i c o s a  

Ribes  glandulosum 

R. bhudsenianum 

R. oxvacanthoides 

R. t r iste 

Rwa aciculhris 

Rubus strigosus 

Sheperdia  canadensis 

Viburnum edule  

Short Shrubs 

Andromeda p o l i f o l i a  

Arcoataphylos  rubra 

A. uva-ursi 

Empetrum nigrum 

Juniperus h o r i z o n t a l i s  

Kalmia pol i f  olia 
Oxycoccus microcarpus 
Vgcciniutnmmbranaceum 

V. ulininoeum 
V. mvr t i l l o ides  

V. vitis-idaea,. 

Common Names 

dwarf (bog) b i r ch  

l ea the r l ea f  

wolf willow 
ground  juniper 

common Labrador tea 

northern  Labrador tea 

Honeysuckle 

eweet g a l e  

shrubby  cinquefoil 

skunk  currant 

wi ld  black  currant  

wild  gooseberry 

w i l d  red cur ran t  

wild rose 

wild red  raepberry 

buf fa lo   ber ry  

lowbush cranberry 

bag  rosemary 
a lp ine   bearber ry  

common bearberry 

crowberry 

creeping juniper 
swamp laurel 
emell bog cranberry 

tall b i l b e r r y  

bog b i l b e r r y  

blueberry 

bog cranberry  (lowberry) 

8 
t 

I 
I 



Scientific N a m e s  

Herbs 

Achillea  ninrescens 
Actaea  rubra 
Anemone mu1 tif ida 

Aquilegia s p ~ .  

Aralia nudicaulis 
Artemisia  canadensis 
Arnica SPP. 

Aeter BPP. 
Astragalus  tenellus 
Calypso  bulbosa 
Castille1 a SPP. 
Chenopodium  capitatum 
Clrcaea  alpina 
Comandra l iv ida  

Corallorhiza  striata 
Cornus canadensis 
Corydalis SPP. 

Delphinium  Rlaucui 
Drosera amlica 
D. rotundifolla 
Drvas  drummondii 
EpilobiuPi  anpustifolium 
Equisetum arvense 
E. hyemale 
E. palustre 
E. pratense 
E. acirpoides 
E. sylvaticum 
Franaria virpiniana 
Gallum boreale 
G. trif lorum 
Goodvera  repens 
Geocaulon  lividum 
Habenaria BPP. 

Hedyearum  mackenzii 
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Common Names 

yarrow 
baneberry 
Anemone 
columbine 
sarsaparilla 
wormwood 

arnica 
as ter 
milkvetch 
venus' dipper 
Indian  paintbrush 
strawberry b l i t e  

enchanter's  nightshade 
toad f lax 

striped  coral  root 
bunchberry 
corydalis 
tall  larkepur 
BUL~ dew 

roundleaf  sundew 
yellow  dryas 
fireweed 
common horsetail 
scouring rush 
horeetail 
meadow  horsetail 
dwarf  scouring  rush 
woodland  horeetsil 
wild B trawberry 
northern  bedstraw 
sweet-scented  bedstraw 
rattlesnake  plaintain 
bastard toad  flax 
bog orchid 
hedyearum 
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S c i e n t i f i c  Names 

Herbs (cont . ) 
Lathyrus  ochroleucus 

Linnaea  borealis 

Lupinus SPP. 

Lycopodium annotinum 

L. clavatum 

L. cornplanatm 

Maianthemum canadense 

Menyanthes t r i f o l i a t a  

Mertensia  paniculata 

Mitella nuda 

Monesis u n i f l o r a  

Orchis ro tund i fo l i a  

Parnassia p a l u s t r i s  

Pedicu lar i s   l abrador ica  

Petaaites  palmatus 

P. s a g i t t a t u s  

P o t e n t i l l a  norvegica 
P. f r u t i c o s a  

Pyro la   a sa r i f  olia 

P. secunda 

P, v i rens  

Ranunculus BPP. 

Rubus a c a u l i s  

R. chamaemorous 

R. pubescena 

Sarracenia purpurea 

Senecio SUD. 

Srnilaclna trifoliata 

Solidago B P ~ .  

Streptopus  amplexifolius 

Thalictrum  sparsiflorum 

T o f i e l d f a   p u s i l l a  

Common Names 

pea  vine 

twinflower 

lup ine  

s t i f f   c l u b  m o m  

running  club mom 

ground  cedar 

l i l l y  of the   va l l ey  

buckbear 

b luebe l l  

mitrewort 

wintergreen 

round-leaved  orchid 

grass of parnaesus 

lousewort 

palm-leaved co l t s foo t  

arrow-leaved c o l t s f o o t  

c inquefo i l  

shrubby  cinquefoil  

common pink wintergreen 

one-sided  wintergreen 

green  flowered  wintergreen 

b u t t e r  cup 

dwarf raspberry 

baked appleberry  (cloudberry) 

dewberry 

p i t c h e r   p l a n t  

senecio 

f a l s e  Solomon's seal 

goldenrod 

t w i s t e d   s t a l k  

meadow r i l l  

fa l se   asphodel  



S c i e n t i f i c  Name 

Herbs  (cont.) 

T r i c u l a r i a  SPP. 

Trifzlochin maritima 

Viola   ren i fo l ia  
V. rugulosa 

Vicia americana 

/ '  

Graminoids (Grasses) 

Ayrostis scabra 
Agropyron  subsecundum 

A. trachycaulum 

Arctagrostis  arundinacsa 

Becbannia  avsinachne 
Bromus BPV. 

Calamagros t i a  1. canadênsis 
C .  inexvansa 

C. laponnica 
Cinna l a t i f o l i a  

Deschampsia,caeepitosa 
Elymus canadensis 
Glyceria pulche l la  
Oryzopsis  pungens 

Poa alpinena 

Poa SPP. 

Trisetum spicatum 

Cyperaceae  (Sedges) 
Erlophorum spp . 
Eleocharis SUP. 

Carex aqua t i lu s  

C. atherodes 

C. rostrata 
Carex spp. 
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Common Name 

bladderwort 

arrow grass 

kidney-leaved v i o l e t  
Western Canada v i o l e t  

wild  vetch 

ticklegrass 
bearded  wheat grass 

slender wheat graes 

sloughgrass 
brome graes 

marbh reed grams (bluejoint) 
northern reed gras s  

Lapland reed grass 
drooping wood reed 
tufted h a i r  gram 
Canada wild rye 
manna grass 
rice g ras s  
alpine b lue   g ra s s  

bluegrass 

cot tongrass  
spike rush 

i t  

Il 

Il 



Scientific  Name 

Marsh  Plants 

Calla  palusrris 

Juncus  spp. 

Luzula spp. 

Sagittaria  cuneata 

S. latifolia 

Scirpus s p p .  

Sphagna 

Sphagnum  spp. 

Mosses 

Aulacomnium  palustre 

Campthothecium  nitens 

Dicranum s p p .  

Drepanocladus  uncinatus 

Eurhynchium  pulchellum 

Hylocomium  splendens 

Mnium  affine 

Pleurozium  scheberi 

Polytrichum commune 

P. juniperinurn 
Pylaisiella  polyantha 

Ptilium  crasta-castrensis 

Rhytidiadelphus  triquestrus 

Timmia  bavarica 

Tomenthypnum  nitens 

Lichens 

Cladonia  alpestris 

C. amaurocraea 

C. cornuta 
C. defarmis 

C. gracilis 

C. mitis 
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Common Name 

water arum 

arrowhead 

arrowhead 

bulrush 

sphagnum moss 

ribbed bog moss 

broom  moss 

feathermoss 

Schrebers  moss 

haircap mass 

plume moss 

reindeer  moss 
II 

II 

11 

II 

II 

,/ 
I 
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Scientific Name 

Lichens (con t . ) 
Cladonta ramiferina 

C. sylvatica 
Cetraria cuculata 

C . niva1,ia 
C. pinastri  

Peltinera apthosa 

S t.ereocaulon paschale 
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1 .  

Common Name 

reindeer UIOBS 

I t  

spotted. peltigeta 



APPENDIX V1 

Acreages of Soi l   Associat ion and Capabi l i ty  Classes and Subclasses 

These are  the  areas ( i n  acres) of a l  1 Agr icu l tu ra l   Capab i l i t y  

Classes and Subclasses f o r  each Soil   Associat ion and  Complex i n  the  Liard- 

Mackenzie River  area. The areas are given for each 1:50,000 map sheet 

(95B3, 95B4, etc.  ) and a l  so summarized for  each 1: 125,000 sheet (95B, 956, 

95H, and 951,J). 

The acreage shown f o r  each Soi l   Associat i 'on  inc ludes  a l l   so i l   areas 

i n  which that   Soi l   Associat ion was dominant i n  the map e d i t .  
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1850 1480 370 Scotty Creek 

28725 , 3 6 3 4  6540 7563 8065 1043 m o  Rabbit Creek 

31315 1 w m  4135 I 7003 14206 Fetftot 

4T 4 4 3 soc at on 

! 

I 
3355 22900 4287 15258 i 

- 1590 12550 a70 2142 7640 
- 

Zola5 

28125 14893 10875 917 1090 950 

18775 I 1790 2602 

I 13700 1320 4450 2470 1755 3705 

Trout Lake . 1 1150 

2950 1 60397: 2725 107189 7045 11450115462 12165 I l438 6017 17893 fi44002 13878 7010 15961 10377 I 14233 2533w38596f41922 15326 , 

630C 205 862 14 38 1780 025 1190 Yohin &e 

11275 3125 

I 1 1 I L I 

lass Totals I * 231554 I 6 8 9 7 ~  I . 163622 112064 I 26957 

Liard River 24125 
South Mahanni River 3650 

' rnclassiffed Area 1175031 
Sloughs 2399 - 

505205 
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24989 
95H13 8125 

. 44067 id0 1775 
95Hlb 3876 9048 

Totals 16765. 1797 3 

292 5008 

541 18008 5850 674 69056 
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9556 4WO 129016 2900 
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SHEET 9533 

Sloughs . 



Islands 1096 
Betalamea Lake 498 
Liard River - a1 20 

971 rr 1 



Thut Lake 

Tributary 
lood P l a i n  

Trail River 

Totals 8903 2500 

b 

klass Totals I 27447 I 4086 48009 5092 I 17791 

Unclassified Area 83683 
Fisherman Lake 32 35 
Liard River 226 

07294 
Sloughs - 150 . 
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HAP SHEET S m 1  

Liard' River 2811 
Sloughs 1228 - 
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MAP SHEET 95812 



L i a r d  River 2986 
Sloughs 373 
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- 
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blass Totals 1 -  70657 14536 
Unclassified Area 17083 

Liard River a 200 

. 3 e I l r n 3  

I 48865 1 . 9 6 5  24802 I 
Sloughs 200 - I 
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Unclassified h e a  154933 
South Nahanni River 1500 

156433 
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Sloughs 
L i a r d  R i v e r  

I 

2199 
5925 - 
8124 



!Class Totals 2372 39986 

Unclassified Area 137292 

I 

137292 



O 

11574 





Liard River. 6689 
Sloughs 3200 - 

9889 



. 

Winter Road 4990 410 SUOQ 

Totals 

2lass Totals  23077 53601 12900 60367. 

1 

inter Road 4990 410 
I I .  I 1 
I I 1 

Sloughs 1600 
Aritoine Lake 5850 
Unclass~fied 24989 

32039 

- 



Sloughs 1775 ' 
Mackenzie River 8125 
Unclassified 
Islands 100 
Unclassified 44067 - 

+ 
31381 I S714 

54067 





O 

115120 . 





khale Creek I 
Trail River 310 

Totals 6610 1120 4925 Y28 3698 19149 r(350 

I 1 

lass Totals I 12655 . rr28 27197 800 . 10695 I 
Unclassified Area 114320 
Mackenzie River 13400 

127720 
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I t I I I I 
t 

killuasb 1 625 625 

Martin River 1665 1925 2055 405 6050 
t 

maïs  3887 1 1665 112295 115213 2585 f 625 4930 . 412DQ 

lass Totals 3887 291'13 3210 4930 

Unclassified Area 129016 
Unclassified Islands 2900 
lhckenzia River 4500 
Sloughs 500 - 

136816 
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