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F O R W A R D  

The body of th is report includes very sketchy map un it and pedon descriptions 

to acquaint the reader with the basic concepts of the units . APPENDIX "D" provides 

rigorous detai led descriptions wh ich characterize the morphology
1
0f the type pedons 

in the map un it I and attempts to suggest the ma jor variations from the type pedon 

which fa l l  with in the concept of the mapped unit. Maior map units which have common 

boundaries with the unit under d iscussion are identi fied and landscape re lationships 

assisting in the recognition of the boundaries are discussed . Di fferentiating criteria 

between simi lar mapping units are a l so provided . 

Soi l pedons are classi fied according to Canada Soi l  Survey Committee ( 1 �0) 

and the approximate equiva lent in the 7th Approximation (1960, 1 964, 1 967, 1 968) is 

g iven . The map units are characterized by the taxonomic name of the typica l pedon 

and occasiona l ly  by a second taxonomic name of a ma jor associated pedon. 

Vegetation description for the mapping units are interpreted from Lopoukhine 3 
un less otherwise noted. Vegetation reported as part of the pedon description was deter­

m ined by on-site observations at the time of sampl ing. Some of the vegetation charact­

erizing the grassland areas was taken from Stringer 4 as noted throughout the text . 

1 .  Morphologica l  term inology conforms to Canada Soi l Survey Committee . 1 970 . 
The System of Soi l C lass ification for Canada . Canada Department of Agricu l ture, 
Ottawa . 

2. Soi l Survey Staff. 1 960. Soi l C lassi fication , A Comprehensi ve System , 7th 
approximation (and supplements in 1 964, 1 967 and 1 968). U.S. Government 
Pr i nting Office , Wash i ngton , D. C ., 265 pp. 

3. Lopoukhine, N. 1 970. Forest types and re lated vegetation of Waterton Lakes 
Nationa l Park , A lberta , 1 968 . Forest Management Institute Information Report 
FMR-X-28, Canadian Forestry Service, Ottawa (plus appendices 1 to 5). 

4. Stringer, P .  W. 1 969 . An eco logica l  study of grass lands at low e levations i n  
Banff, Jasper and Waterton Lakes Nationa l Parks . Ph .D.  Thesis. Univ. o f  A lberta, 
Edmonton . 
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MAP UNIT NO. 1 .  (Orth ic Dark Brown and Orth ic B lack Chernozem ics) 

The soi ls of th is map unit are dominant ly coarse textured with many grave l sized 

fragments . They have formed on ca lcareous grave l ly outwash materia ls, derived main ly 

( i f  not entire ly) from sed imentary materia l s  from the nearby mounta ins . The fine grave ls 

2-5 mm . are comprised dominant ly of red and green argi l l ites and some sandstone and 

l imestone . With increosing s izethere is a greater percentage of sandstones and l imestones . 

There are no compact or impermeab le layers and thus permeabi l ity is very rapid . These 

soi ls are wel l dra ined . Because of the complex s lopes (knob and kett l e) and associated 

changes in m icro-cl imate and m icro-environment there is a systematic  change in the 

soi Is correspond ing to changes in the s lope position . Soi ls on the tops and steep sides of 

the kno l ls have very sha l low Chernozemic Ah horizons , thus they are either Chernozems 

with sha l low Ah horizons or Regosols . Soi ls within this same map unit on gent ler s lopes 

(genera l ly less than 9%) or on the lower s lopes and areas of moisture accumu lation are 

genera I ly B lack Chernozems, rather than the Dark Brown Chernozems found on the upper 

part of the s lopes . The Black Chernozems genera l ly contain fewer coarse fragments and 

are finer textured . Geograph ica l ly th is map un it is located north of the townsite in the 

main Waterton Va l ley . 

Associated Map Units 

Map unit 4 is comprised of l ith ic soi ls on rocky knobs occurring as is lands in map 

unit 1 .  Map un it 1 9  is found at the base of the knob and kett le topography of map un it 1 ,  

where finer textured a l luvia l terraces were deposited by the me lting g laciers . Map unit 

50 is comprised of Chernozem ic soi ls deve loped on drum l inoid t i l l  feotures surrounded and 

partia l ly covered by the outwash on which soi ls mapped as map unit 1 are found . 

Competing Map Units and Differentiae 

The coarse textured gravel ly outwash mater ia l s  on which the soi ls of map unit 1 

are formed disti nquish them from most other soi Is i n  the park . Map unit 7 di ffer!. because 

it has bedrock with in 50 cm . of the surface .  Soi Is of map unit 8 are finer textured and 

have very few grave l or cobb le sized fragments which distinguish them from map unit 1 .  

Map units 50, 58 and 67 are characterized by Chernozems but d i ffer from map unit 1 by 

being deve loped on ti l l . Map unit 38 may at times be simi lar to map unit 1 but di ffers 

by being formed on fan shaped landforms and genera l ly located at h igher e levations . 

Vegetation 

Vegetation characteristic  of this map unit i s  typica l of the drier prairies in 

A lberta . Festuca idahoensis (b luebunch fescue) ,  Festuca scabre l la (rough fescue), 
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Danthonia parryi (parry oat grass), and Lupinus sericeus (pursh ' s  si lky l upine) comprise the 

major f lora. Potenti l la fruticosa (shrubby cinque foi l )  is found dispersed throughout the 

map unit and comprises about 5% of the ground cover. Shrubby Popu lus tremu loides 

(tremb l i ng aspen) are found on lower s lopes and on the north ( lee) side of h i l l s where 

snow co l lects and the wind is not as severe . Grasses growing on the lower s lopes are 

noticeably h igher and more luxuriant . Their better growth corresponds quite wel l with 

the change to Black Chernozems . The strong , fair ly consistantly south winds which b low 

down the Waterton va l ley combined with a l imited ra infa l l  contro l to a considerab le degree 

the vegetation in map unit 1 and a lso the variation of the vegetation and soi ls within  this  

map un it. Some re latively large areas of the topsoi l from the lower s lopes of th is map un it 

have been mined . 

The two ma jor kinds of pedons found in this map unit are described below .  

Pedon description (C1 06) 

C lassification : Orth ic  Dark Brown Chernozemic  (Typic Cryobora l l )  

Described by: Gera ld Coen. 

Date : August 5 ,  1 971.  

Location : about:k m i le north of trademen 's dump, north of Blakiston Creek and West of 
Kn ight Lake (Fig . 22) . 

C l imate : semiarid continental.  

Parent materia l :  g lacia l outwash grave ls and sands with occasiona l bou lders , most ly 
below the ground surface . 

Landform : outwash plain with some knobs and kett les .  

S lope :  6% across pit, up to 40-50% i n  map un i t .  

E levation : 4400 feet ASL.  

Aspect: about 250 degrees . 

Rel ief: estimated maximum 200 feet . 

Estimated drainage: we l l  dra ined . 

Water tab le :  probab ly never with in the so lum . 

Vegetation : nearly 1 00% coverage with b luebunch fescue, rough fescue,  parry out grass 
and pursh 's s i l ky lupine . Shrubby cinquefoi l covers about 5% of the area and 
very stunted tremb l i ng aspen occupy the foots lopes and kettles . 
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Notes: Soi I temperature at 50 cm was 1 5  degrees C .  There are not many large 

stones or bou Iders on the surface . The present land use is virgin prairie and 
erosion is re lati vely sma l l .  

Ah 0 to 20 cm; dark grayish brown ( 10Y R 4/2 d) and very dark grayish brown 
(l OY R  3/2 m )  grave l ly coarse sandy loam; weak fine granu lar (fluffy); soft , 
very friab le; p lentifu l very fine and fine roots; estimated coarse fragments 50%; 
diffuse, wavy boundary; 1 5  to 25 em th i ck .  

Bm 1 20 to 38 em; brown to dark brown (7 . 5Y R  4/2 d) and dark brown (7.5Y R 3/2 m )  
gravel ly coarse sandy loam; weak coarse subangu lar b locky; soft, very friab le; 
p lentiful very fine and fine roots; estimated coarse fragments 50%; d iffuse, wavy 
boundary; 1 5  to 23 cm thick .  

Bm2 38 to 76 cm; brown (7 . 5Y R  5/2 d) and brown to dark brown {7 .5Y R 4/2 m} 
grave l ly coarse sandy loam; weak coarse subangu lar b locky; soft, very friab le; 
p lentiful fine and very fine roots; estimated coarse fragments 50%; d iffuse, wavy 
boundary; 1 5  to 20 em thi ck; (more gravels than Bm1 }. 

Ck 76 to 1 02+Cm; reddish gray (5Y R 5/2 d) and reddish brown (5Y R 4/4 m )  grave l ly 
coarse sandy loam; sing le grain; loose; very few roots; weak effervescence; 
estimated coarse fragments 50% . 

Pedon Description 

C lassification : Orthic  B lack Chernozemic  (Typic Cryoboro l l ) . 

Described by: Zdenek Widtman and Gera ld Coen. 

Date : June 2 r 1 971 • 
Location: about 1 00  feet northwest of the tradesmen's dump,  north of B lakiston Creek 

and west of Knight's Lake (Fig .22) . 

C l imate : sem iarid continenta l .  

Parent Materia l :  g lacia l outwash gravels and sands with occasiona l bou lders , most ly 

below the ground surface . 

Landform : outwash plain with some knob and kett le topography . 

S lope : 4 - 6% across the pit and up to 1 5% in some p laces on these soi Is . 

Rel ief: estimated maximum of the l andform of 200 feet . 

E levation: about 4,400 feet ASL . 
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Aspect: about 1 50 degrees . 

Estimated drainage: rapid Iy drained . 

Water tab le :  probably never with in the pedon , except possibly on the bottom of kett les 
in the early spring of some years. The water table was below the so lum in the 
kett l es examined on June 2, 1 971 . 

Vegetation: Dominant ly covered with grasses and herbs such as Festuca idahoensis 
(b luebunch fescue), Festuca scabrel la (rough fescue) ,  Danthonia parryi 

( parry oat grass),  and lupinui) sericeus (pursh's si lky l upine). Potenti l la 
fruticosa (shrubby cinquefoi covers a sma l l  amount of the area and very 
stunted Popu lus tremu loides (tremb ling aspen) are fai rly common especia l ly 
in the lee sides of hills where snow col lects. 

Notes: Soi l temperature at 50 cm was 8 . 5  degrees C .  Considerably fewer surface 
stones and boulders are l ikely to be found associated with the B lack Chernozems 
than with the associated Dark Brown Chernozems. The present land use is largely  
virgin  grassland a lthough severa l areas have been mined for topsoi l .  Erosion is 
not a prob l em. 

Ah 0 to 28 cm ; b lack (l OY R 2/1 m) very dark gray ( 1 0Y R  3 . 5/1 d) loam; weak 
fine to medium subangu lar b locky (granu lar ?); friab l e; abundant very fine roots; 
less than 20% coarse fragments; d i ffuse, wavy boundary; 23 to 30 cm thick .  

Bm 28 to 56 cm ; dark reddish brown (5Y R 3/2 m) sandy loam; medium to coarse 
subangu lar b locky; friab l e; p lentifu l very fine roots; few very fine pores; l ess 
than 20% coarse fragments; d i ffuse, wavy boundary; 20 to 33 cm thi ck .  

C 56 to 76 plus cm ; dark reddish brown (5Y R 3/4 m )  grave l ly sandy loam; med ium 
to coarse subangu lar b locky; friab le; p lentiful very fine roots; few very fine pores; 
greater than 20% coarse fragments . 

MAP UNIT N O  4. (lith ic Orthic  Brown Chernozemic) 

The soi ls of th is map unit are coarse textured with many grave l sized fragments 

as wel l as some stones and bou lders. They have formed from a thin deposit of grave l ly  

outwash materia l over bedrock. The underlying resistant bedrock controls the landform 

and occasiona l ly is exposed at the surface . They are very simi lar to the Dark Brown 

Chernozem members of map unit 1 except that the solum is restricted i n  depth by 

bedrock. Map unit 4 is geograph ica l ly located north and west of the lower Waterton 

lake on the rocky knobs that are evident on the B lakeston fan and the adjacent outwash. 
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Associated Map Units 

Map units associated with the B lakeston fan such as 21 , 22 and 25 are found 

adjacent to the base of the rocky knobs upon which map unit 4 is located . Map unit 

1 i s  a l so found on the more rol l ing topography where bedrock is not so close to the surface .  

Occasiona l ly the mantle  of outwash which covers ti l l  deposits i n  the area is not continuous 

and ti l l  is exposed to the surface adjacent to map unit 4, thus map un,it 50 and map 

unit 4 may be found in juxtaposition . 

Competing Map Units and D i fferentiae 

Soi ls of map un it 1 d i ffer from those of map un it 4 by being greater than 50 cm 

to bedrock . Other map units with dominantly  l i th i c  soi ls such as 90R and 91 R d i ffer 

ch iefly in that they do not have the Chernozemic Ah associated with the pra irie parts 

of the park . 

Vegetation 

Vegetation associated with th is map unit i s  Gramineae (grasses) .  Festuca 

idahoensis (b l uebunch fescue), Festuca scabrel la (rough fescue) and Danthonia parryi 

(Parry oat grass) are the dominant species . Other herbs such as Lupinus sericeus (perennia l  

lupine) and Erigeron g labe l /us var .  pubescens (wi ld dai sy) are found .  Shrubs include 

Arctostaph ylos � ursi (kinnickinn ick)  and some Rosa aci cu laris (prick ly rose) . Selagine l la 

densa ( l itt le  clubmoss) is a lso found (Stringer , 1 969) . 

Pedon Description (C230) 

C lassification :  Lith ic  Brown Chernozemic (Typic Cryoborol l ) .  

Described by: Gera ld Coen . 

Date : September 1 1 ,  1 972 . 

Location : On the rocky knob west of the h ighway about three-quarters of a m i le north of 
the park compound (Fig . 22) . 

C l imate: semiarid continenta l .  

Parent Materia l :  A sha l l ow deposit of gravel ly and flaggy outwash materia l .  

Landform : G lacia l l y  contoured bedrock outcrop with a th in mant le  of outwash materia l .  

S lope: 7% in the vicin ity of the pedon and ranging 5 to 40% on the landform. 

Elevation : 4,300 feet ASL .  

Re l ief: About 70 feet. 
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Aspect : 1 80 degrees . 

Estimated Dra inage: rapid ly dra ined. 

Water table :  below the bedrock contact . 

Vegetation :  An occasiona l scrubby Pseudotsuga menziesi i (Douglas fir) was noted on 
the landscape . Shrubs noted included Sym horicar os occidenta l is (western 
snowberry), PotentiJla fruticosa (shrubby cinquefoi I Amelanchi er a ln ifo l ia 
(saskcitoon) and an occasional three to four foot ta l l  Populus tremuloides 
(trembling aspen) .  Herbs noted included Lupinus argentus (perennial lupine), 
Campanu la rotundifo l ia (common bluebe l l), Aster sp . (asters) and Chrysanth­
emum leucanthemum (ox-eye daisy ) .  The dominant vegetative species was 
Gramineae (grasses) of which the Festuca sp . (fescues) were most common . 

Notes: Rocks and flags were common both with in  the pedon and on the surface . The 
soi l was in a virg in condition . 

Ah 0 to 9 cm ; dark reddish brown (5Y R 3/3 m )  and brown( 1 0Y R  5/3 d and rubbed) 
grave l ly loam; weak med ium granu lar; very friab l e; abundant fine roots; very 
few fine pores; no clay f i lms; no effervescence; estimated coarse fragments 50%; 
cI ear wavy . boundary; 5 to 1 8  cm th i ck • 

Bm 9 to 30 cm ; brown (7 . 5Y R  4/4 m) grave l ly loam ,  weak large subangular b locky; 
friab le; p lentifu l  fine roots; few fine pores; no clay fi lms; no effervescence; 
estimated coarse fragments 50%; clear wavy boundary; 1 5  to 23 cm th i ck . 

C 30 to 38 cm ; reddish brown (5Y R  4/3 m )  grave l ly sandy loam; massive; friab l e; 
few fine roots; few fine pores; no clay fi Ims; s l ight effervescence; estimated 
coarse fragments 50%; 0 to 1 3  cm th ick . 

R The rock consists of an outcrop of resistunt do lomite. Fresh fractures are gray 
and weathered surfaces are buff colored . 

COMMENTS 

A sk iff of sha l low unconso l idated m inera l materia l covers most of th is outcrop but in 

some cases is less than 1 0  cm th ick whi l e  i n  the hol lows it is greater than 1 0  cm 

th ick resu l ti ng in l ith ic soi ls . Some of the soi ls do not have a C horizon and many do 

not have a Bm horizon . It is d ifficu lt to be sure whether the unconsol idated m inera l 

debris covering these bedrock knobs is outwash or mere ly modified ti l l  and probably 

the answer to the question is on ly  academ ic.  
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MAP UNIT N O . 8 (Orth ic Dark Brown Chernozemic) 

The soi ls of th is map unit are medium to coarse textured with occasiona l areas of 

grave l ly soi ls. The soi ls having the most extensive distribution have very few gravel 

sized stones with in  the solum and essentia IIy no larger stones . On the east side of 

Crooked Creek there is an area of soi Is showing considerab le s lumping - where the 

ground surface has dropped 2 - 6 feet . This s lumping prevents appreciable profi le  

deve lopment and thus these s lumped soi l s  are Regosol ic rather than Chernozemi c  as in  

the rest of  the map unit . These si lty and very fine sandy soi Is have been deposited arourd 

the base of drum l inoid l ike ti l l  knobs and over some grave l ly (probab ly  outwash ) materi a l  

near the base of the ti l l  knobs . Occasiona l ly the gravels show through the mant le  near 

the tops of rises and the grave ls are buried deeper downs lope and are be low 6 feet i n  

the kett les and swa l es .  Vegetation i s  very poor on the grave l ly areas and much improved 

in the s i l ty and fine sandy materia l .  These soi ls are very ca lcareous with the l ime 

coming nearly to the surface near the tops of s lopes and receeding to 76 cm or so near 

the bottom of s lopes . In some kett l es l ime has been removed to below 2 . 5  m (much 

below the mean water penetration depth ) indicating that runoff is col lecting and perc­

o lating downward eventua l ly ending up in the Waterton River to the west . Most of the 

area wou ld have l itt le, if  any I net percolation through the solum. Map unit 8 is geog­

raph ica l ly located east of the Waterton River in the vicinity of Crooked Creek . 

Associated Map Units 

Map unit 50 is found on the ti l l  areas upsl ope from map unit 8. Map unit 1 6  

is found ad jacent to the streams where profi le  deve lopment is impeded by occasiona l 

erosion and sedimentation . 

Competing Map Uni ts and Di fferentiae 

Map unit 1 6  has soi ls which are very simi lar to the soi ls of map unit 8 .  The 

signi ficant deve lopment of a Chernozemic  Ah in map unit 8 and not in map unit  16 ,  

a long with the association of map unit 8 with the outwash deposits whereas map unit 

1 6  is associated with a l luvium a l ong the creek separates these two map units. The 

sha l low depth to l ime (20 to 38 cm) separates the soi ls of map unit 8 from most other 

fine  sandy and si tty soi Is . 
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V,egetation 

Vtegetation characteristic of th is map un it has about 5% coverage by the shrub 

Potenti l la fruticosa (shrubby cinquefoi l )  and about 1 00% coverage by the he vb association 

comprised of Festuca idahoensis (b l uebunch fescue),  Festuca scabrel la (rough fescue), 

Danthonia parryi (parry oat grass) and lupinus sericeus (Pursh 's si lky l upine) . 

Pedon Description (C 1 35) 

C lassification : Orth ic Dark Brown Chernozemic (Typic Cryobora l l ) .  

Described by : Z .  Widtman ,  W .  D .  Hol land and G .  Coen . 

Date : September 26, 1 972 . 

location : about � m i le west and * mi le  south of where h ighway 5 crosses the park boundary 

towards Cardston (Fig . 22) .  

C l imate : sem iarid continenta l .  

Parent Materia l :  h igh l y  ca lcareous, very fine sandy loam to si l t  loam outwash . 

landform : outwash pia in . 

S lope: about 1 2  to 14% across the pit and ranging from 0 to 1 5% complex s lopes made up 

of knobs and kett les.  

E l evation : about 4200 feet ASl . 

Rel ief: about 50 feet . 

Aspect: about 1 70 degrees for pit site . 

Estimated drainage :  we l l  dra ined . 

Water tab le :  probably below the solum for most , if not a l l ,  the year . 

Vegetation : some b luffs of scrubby Popu lus tremu loides (trembl ing aspen) are noted on 
north facing s lope positions . Juniperus horizonta l i s  (creeping juniper) ,  Arctostathylos 
uva-ursi (Kinn ick innick )  Rosa sp . (roses) and one of the sages as wel l  as PotentiJ a 
fiijiicosa (shrubby cinquefoi I) are the major shrubs noted . The vegetation is complete ly 
dominated by the Festuca sp . (fescue grasses) . 

Notes: The soi I temperature at 50 cm was 5 degrees C .  There were very few stones or 
bou lders on the surface . Considerable rodent activity resu lts in bringing signifi­
cant amounts of CaC0

3 
rich soi l to the surface . The soi l s  are in a virgin condition . 

Ah 0 to 1 0 cm ; very dark gray ish brown (1 OY R 3/2 m) and dark gray ish brown 
(1 0Y R  3 . 5/2 d )  si l t  l oam ,  weak med ium granu lar; very friabl e; few med ium and 
p lentiful fine and very fine rootsj pores not visib le; no c lay fi lms; estimated 
coarse fragments less than 5%; abrupt, smooth boundary; 8 to 1 3  cm th ick . 
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AB 1 0  to 1 5  cm ; brown lOY R 4/3 m} very fine sandy loam; weak large subangular 
blocky; very friable; few fine and plenti fu l very fine roots; no pores; no clay 
fi Ims; estimated coarse fragments l ess than 5%; c l ear , wavy boundary; 1 . 5 to 
9 cm thick. 

Bm 1 5  to 33 em ; dark ye l lowish brown ( l OY R  4/4 m )  very fine sand; massive to 
weak medium subangu lar b locky; very friab le; few fi ne, p l entifu l  very fine 
roots; pores not visab l e; no clay fi lms; estimated coarse fragments l ess than 2%; 
clear, wavy boundary; 1 5  to 30 cm th ick .  

BC 33 to 48 cm; ye l lowish brown ( 1 0Y R  5/4 m )  very fine sand; weak medium 
subangu lar brocky; very friab le; few fine roots; few very fine pores; no clay 
fi lms; no coarse fragments; abrupt , irregular boundary; 1 0  to 1 5  cm thick . 

Cca 46 to 71  cm ; l ight gray( l OY R  7/1 and 7/2 d )  si l t  loam; massive; soft; few 
very fine roots; few, fine pores; no clay fi lms; strong effervescence; d i ffuse , 
wavy boundary; 23 to 38 cm thick. 

Ck 71 to 1 04 p lus cm ; l ight gray ( 1 0 Y R  7/2 d) s i lt; massive; hard; no roots; no 
pores; no clay fi lms; strong effervescence; no coarse fragments . 

MAP UNIT N O .  1 1  ( Orth ic and Cumu l i c  Regosols) 

The soi ls of th is map unit are dominantly coarse textured with varying amounts 

of grave l sized fragments and genera l ly not many cobb les or bou lders . They have formed 

from a l luvium wh ich is f looded once every year or two but not flooded so that it is scoured 

of the finer materia l s .  Thus , it i s  genera l ly covered with vegetation of varying ages but 

l i tt le profi le  deve lopment is observed . Buried layers of semidecomposed and decomposed 

L-H are evident in  many pedons . The coarse texture of these soi l s  is probably partly 

responsib le  for the lack of morpho logica l  evidence of poor dra inage .  When the water 

leve l drops i n  the ri ver the soi ls very quick ly drain and dry out . This map unit is found 

mainly on the flood p la in  of the Be l ly River . 

Associated Map Units 

Map units 20 and 1 5  are found in  the flood p la in  of the river adjacent to map 

unit 1 1 .  In genera l map unit 20 wi l l  be between the water and map unit 1 1  and map 

unit 1 5  wi l l  be located between map unit 1 1  and other map units . 

Competing Map Units and Differentiae 

Map unit 20 is often coarser and is  flooded so regularly and severely that i t  

supports essentia l ly no vegetation, and a l so often has no fines covering the coarse 
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fragments . Soi ls of map unit 1 5  are finer textured and do not have as acti ve erosion 

and deposition . Map unit 1 7  d iffers because it has soi ls with more profi le  deve lopment 

(Orthic Dark Brown Chernozemic) and because of the more arid and stab l e  conditions . 

Map unit 1 8  i s  found on more stab le  river a l l uvium positions and differs main ly because 

its soi l s  have more profi le development . 

Vegetation 

Vegetation characteristic of th is map unit is  dominated by Popu lus ba lsamifera 

(ba lsam poplar) and Picea g lauca (white spruce) in thrifty mature stands 40 to 60 feet 

ta l l  and providing 40 to 60% cover . The lower vegetation is usua l ly dominated by 

a shrub association consisting of Spiraea l ucida (white meadowsweet), Rubus 

parviflorus (th imb l eberry) and Ame lanch ier a ln ifol ia (saskatoon) and an herb association 

consisting of Thcdictrum venu losum (veiny. meadow-rue), Graminae (grasses) ,  Epi l obi ·um 

angustifo l ium (fireweed ) and Equizetum arvense (horsetai l ) .  

Pedon Description (C 1 33) 

C lassifi cation : Orth ic  Regoso l (Typic Cryorthents ) .  

Described by : W .  D .  Hol land and Gera ld Coen . 

Date : September 24, 1 972 . 

Location :  about ! m i le north a long the trai l east of the Be l ly  R iver bridge and then west 

onto the flood p lain (Fig . 22) . 

C l imate : semiarid ·continenta l .  

Parent materiah coarse a l luvium with few bou lders . 

Landform; f loodp lain . 

S lope: less than 2%. 

E levation : about 4500 feet ASL . 

Re l ief: 1 to 3 feet. 

Aspect: n i l .  

Estimated Dra inage: wel l dra ined except when the r iver is i n  f lood, when for a period 

the soi ls may be saturated . 

Water tab l :e :  with in 4 to 5 feet most of the year and at or near the surface for periods in 

the spring . 
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Vegetation : Picea glauca (white spruce) and Popu lus ba lsam ifera (ba l sam pop lar) are 
found in about equa l numbers . Many of the pop lars are damaged and have 
broken tops . Shrubs include Sa l ix sp . (wi l lows), Cornus stoloni fera (red osier 
dogwood) ,  Symphoricarpos oc'C1'denta l is (western snowberry) and Shepherdia 
canadensis. Herbs include EpilObium angusti fo l ium (fireweed),  Smilacina 
stellata (Solomon's sea l ) ,  Aquilegia sp . (columbine), Sol idago sp. (goldenrod) 
Vicia sp. (vetch) and a predominance of Gram inae (grasses) . 

Notes: Soi l temperature at 50 cm was 4 degrees C .  Surface stones are variab le but 
cobb les and bou lders are not common . The soi l is in virgin condition. 

L-H Genera l ly less than 1 .5 cm of re latively undecomposed leaf l i tter , quite 
variab le  th ickness. 

C 1  0 to 1 8  cm ; very dark grayish brown ( l OYR 3/2 m )  s i l t  loam; weak , very 
fine granular; very friab l e; abundant, fine and medium roots; few med ium 
pores; estimated 5% coarse fragments; abrupt , smooth boundary; 1 5  to 20 
cm th ick . 

C2 1 8  to 51 cm ; very dark grayish brown ( 1 0Y R  3/2 m) (mu lt ico lored sands) 
grave l ly coarse sandy loam; sing l e  grain; l oose; few, fine roots; no evident 
pores; estimated 40% coarse fragments; clear, wavy boundary; 30 to 38 cm 
thi ck. 

C3 51  to 76 cm ; gray ( 1 0Y R  5/1 m )  and grayish brown ( l O Y R  5/2 m )  coarse sand 
with few large faint mott les (sands are mult ico lored); s ing le  grain; loose; 
few, fine roots; estimated 1 0%  coarse fragments; gradua I, wavy boundary; 20 
to 28 em th ick .  

C4 76 to 1 02 p l us cm ; grayish brown ( l OY R  5/2 m )  grave l l y  coarse sand dominantly 
comprised of fragments of the red and green argi l l ites; sing le grain; loose; few, 
fine roots; estimated 80% coarse fragments mostly grave l size . 

COMMENTS 

There is a 0. 5cm th ick layer of buried L-H between C 1  and C2 at 1 8  cm . depth . 

MAP UNIT NO.  1 2  (Orth ic Regosol )  

The soi ls of th is map unit are med ium textured surficia l  materia l  for about the 

surface 50 cm and be low that they are dense fi ne-textured ti l l . Large coarse fragments 

are found at depth but few are exposed at or on the surface . The fine textures below 

50 cm resu lt in very s low perco lation of water and a perched water tab le  for appreciab le  

portions of  the year .  These soi l s  are of  very l imited area l extent, found on ly immed iate ly 
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east of the Be l ly River and north of the u.s. border on long l inea l  landforms . The somewhat 

unique nature of these soi ls justi fies their separation . 

Associated Map Units 

Map un its 1 5, 41 , 46, 1 90 and Bp are found in associat ion with map unit 1 2 .  

Map unit 1 5  is found on a l luvia l benches adjoin ing the lower s lopes of map un it 1 2 .  Map 

unit 41 is found east of and up s lope from map unit 1 2 .  Map unit 46 is found where a 

sma l l  stream dropped some of its sediment load as it abutted map unit 1 2 .  Map units 1 90 

and Bp are located in depressions  to the east of map unit 1 2 .  

Competing Map Units and Differentiae 

The occurrence of the fine textured pa leoso l deve loped in dense ti l l  be low the loam 

surfi cia l  deposit distinguishes map unit 1 2  from most of the other map units i n  the Park . Map 

unit 1 5  differs because of the lack of ti l l  with depth and because of its occurrence on river 

terrace a l l uvium . Map unit 41 has a loamy regosol ic  surficia l  deposit over ti II but di ffers 

by the lack of an Ah horizon (indicating active s lopewash ) and by the coarser textured, 

less dense nature of the ca lcareous under lying ti l l . Map unit 57 is a luvisol deve loped on 

ti II but genera l ly does not have the fa ir ly deep surficia l deposit as does map un it 1 2 .  A lso 

the ti l l  in map unit 57 is h igh ly ca l careous and less dense than in map un it 1 2 . 

Vegetation 

Vegetation associated with this map unit is dominantly 40 - 60% cover with 40 to 

60 foot ta l l  Pinus contorta ( lodgepole  pine ) .  Occasiona l patches of Popu lus tremuloides 

(trembl ing aspen) are a lso found on map unit 1 2 .  The shrub layer provides 25 to 30% cover 

with such species as Ama lanch ier a ln ifol ia (saskatoon),  Rosa acicu laris (prickly rose),  

Rubus parviflores (th imb l eberry) and Spiraea lucida (white meadowsweet) .  Herbs provide 

about 80% cover with such species as Gramineae (grasses), Hedysarum su lfurescens (ye l low 

hedysarum), Heracleum lanatum , (cow parsnip) and Tha l i ctrum venulosum (veiney meadow rue) . 

Pedon Description (C 1 29 located close to N29) 

C lassi fi cation : Orth ic Regosol {truncated luviso l ic  pa leosol as precursor in polygenetic 

h istory (Typic Cryorthent) .  

Described by: W .  D .  Hol land and Gera ld Caen . 

Date : September 22 , 1 971 . 

location : about ! m i le south a long the trai l starting in Be l ly River campground and then 

east about 1 00  yards into the trees (Fig . 22) . 
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C l imate: continenta l .  

Parent Materia l: the soi l appears to be polygenetic with a truncated Luv iso l ic  pa leosol 

(deve loped in ti l l) acting as parent materia l for the lower part of the solum or 

C horizon . The top 28 cm may be loess or some sim i lar type s i l ty deposit . 

Landform: north-south oriented e longated drum l i noid- l ike feature . 

S lope : 5 to 7% in the vicinity of the pit and 3% across the pit . 

E levation: about 4620 feet ASl . 

Rel ief: about 20 to 30 feet . 

Aspect: 270 degrees . 

Estimated drainage: surface dra inage is fa ir ly good but pedon characteristics indicate it is 

on ly moderately wel l drained. 

Water tab l e: probab ly  has a perched water tab l e  for s ignificant period of the year . 

Vegetation: At the pedon the vegetation consisted of 40 to 60% forest cover comprised 
of Popu lus tremuloides (tremb l i ng aspen) and P inus contorta ( lodgepo le pine), 
40 to 60 feet ta l l ,  mature and overmature . there was a fair amount of regeneration 
by tremb l ing aspen , Picea g lauca (white spruce) and Pseudotsugu menziens i i  
(Doug las fir) .  The understory vegetation inc l uded about 30% coverage by the 
shrub association of Rubus parvi f lorus (thimbleberry), firea) luc ida 
(white meadowsweet) and Berberis repens

, 
(creeping ma onia and 70% coverage 

by the herb assoc iation of Arn ica cordifo ia (heart- l eaved arn ica ), Tha l ictrum 
venu losum (veiny meadow-rue) , Epi lobium angustifo l ium (f ireweed) ,  and 
Gramineae (grasses) - taken from Lopoukhine, 1969 because snow prevented 
proper on the spot eva luation . 

Notes: Soi l temperature at 50 cm was 4 degrees C .  Re lative ly few stones and bou lders on 

the surface but severa l greater than 10 inches in diameter in the lower solum . The 

soi I is virgin . 

L-F 2 . 5 to 0 cm ; re lative ly undecomposed organic remains containing some ye l low 
myce l ia; abrupt , smooth boundary; 1 . 3  to 5 cm th ick . 

Ah 0 to 13 cm ; very dark grayish brown ( l OYR 3/2 m) vary ing to b lack (10YR 2/1 m )  
loam; weak medium granu lar structure; very friab le; abundant coarse and few fine 
roots;  soi l  was too wet to observe pores; there is ev idence of earthworm activity; 
c lear , wavy boundary; 5 to 20 cm th ick . 

C1 13 to 28 cm ; grayish brown ( l OYR 5/2 m)  and dark gray to dark grayish brown 
(10YR 4/1 to 4/2 m )  loam to s i lt loam; weak med ium subangu l ar b locky; very 
friab le; p lentifu l  coarse and med ium roots; man)' fine pores; c lear ,  wavy boundary; 
8 to 20 cm th ick . 
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C2 28 to 43 cm ; grayish brown ( lOYR 5/2 m )  s i l t  l oam matrix with l ight gray 
(1 qYR 7/2 m )  ped surfaces and common medium d istinct yellowish brewn 
( 1 0YR 5/6 m )  mott les; moderate coarse p laty with some subangular b locky 
tendency; f irm , britt le; p lentifu l medium roots; many f ine pores; c lear , 
wavy boundary . 

I IABgb 43 to 5 1  cm; l ight brownish gray ( l OYR 6/2 m )  c lay loam matrix with l ight 
gray ( lOYR 7/1 m) ped coatings and many fine d istinct dark yel lowish brown 
( 1 0YR 4/4 m )  mott les; strong medium subangu lar b locky; firm; p lentiful 
medium roots; many fine and very f ine pores; c l ear, broken boundary . 

I IBtgb1 5 1  to 76 em; brown ( l OYR 4/3 m) c lay matrix with dark gray ( lOYR 4/1 m )  
ped surfaces and common med ium faint dark yel lowish brown ( lOYR 4/4 m )  
mott les; very coarse prismatic; firm; few med ium and fine roots; few fine 
pores; continuous thick c lay f i  Ims; gradua l ,  wavy boundary . 

I I Btgb2 76 to 1 09 cm ; brown ( lOYR 4/3 m )  c lay matrix with dark gray ( l OYR 4/1 m )  
ped surfaces and common medium faint dark yel l owish brown ( l OYR 4/4 m )  
mott les; strong med ium prismatic and strong coarse b locky; firm; very few 
medium roots; no vis ib l e  pores (roots fol low ped faces); continuous thi ck 
c lay f i lms; gradua l ,  wavy boundary, (white myce l ia were observed on ped 
faces) • 

I I BCgb 1 09  to 1 1 7 p lus cm ; brown ( 1 0YR 4/3 m )  c lay matrix w ith very dark grayish 
brown ( lOYR 3/2 m )  ped surfaces and many medium d istinct ye l l owish brown 
( 1 0YR 5/6 m )  mott les; massive; f irm; few medium roots; few med ium pores; 
many thick c lay f i lms; f ine gravel s ized pieces of b lack sha le were observed 
in th is horizon . 

C OMMENTS 

This pedon , based on morphologica l evidence I appears to have a polygenetic  origin . 

There appears to be a Regosol profi le  development in a si Ity surf icia l  depos it  over a 

partia l ly truncated pa leo- Iuv iso l  developed from ti I I . The B region of the pa leo-Iuvisol 

is extremely dense and compact . About! dozen bou lders from bel ow 28 cm were 

essentia l l y  the on ly  coarse fragments found in the pedone 

MAP UN IT NO.  1 4  (Rego Humic G leysol )  

The soi ls of th is map uni t are medium to fine textured with a few coarse fragments . 

They have formed on river f loodp lains and are associated with the depressiona l areas and 

ox-bows . Much of the area of map unit 1 4  has a water tab le  with in  ems of the surface 
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for the entire season in some years . The water tab le on these very poor ly drained Gleyso l  

soi I s  f luctuates with the level of the water in the nearby river . Mapunit 14 is geograph­

ica l ly l ocated in the Be l ly River f loodp lain . 

Associated Map Units 

Map units 15 , 27, 42 and 101 are found in association with map unit 14 . Map 

unit 15 is found on s l ightly e levated portions of the f l oodp lain and is better dra ined than 

map unit 14. Where fair ly coarse textured fans having Regosol ic soi ls on them, encroach 

upon the f loodp lain map unit 27 adioins map unit 14 . Where these fans are f iner textured 

and have a re latively we l l  developed Ah horizon, map unit 42 adioins map un it 14. Map 

unit 1m is occasiona l ly found on the va l ley wa l ls wh ich def ine an upper l im it of the 

f l oodplain where map unit 14 is found . 

Competing Map Units and D ifferentiae 

Map unit 11 differs from map unit 14 in that it is a very coarse and very variab le  

textured part of the a l l uvia l  f loodp lain . Soi ls of map un i t  11 do not show the g ley and 

mott led characteristics of those of map unit 14 even though they are occasiona l ly f looded . 

Soi ls of map unit 15 are the better drained counterparts of those of map unit 14. Map 

units 29, 31 ,  32 and 44 d iffer because of the fan-shaped landform upon which they are 

found . Soi ls of map unit 29 are better drained than are those of map uni t  14 and are 

a lso more coarse textured . Soi ls of map units 31 and 32 are poorly and very poorly dra ined , 

but somewhat coarser textured than map unit 14 . Soi ls of map unit 44 are much coarser 

textured and contain a large amount of cobb le  and bou lder s ized fragments . 

Vegetat ion 

Vegetation associated with this map unit is characterized by an abundance of 

Sa l ix spp . (wi"ows), A lnus tenuifolia (river a lder) and a few Popu lus ba lsamifera (ba lsam 

poplar) are a lso associated with th is map unit . Herbs such as H eracleum lanatum (cow­

parsnip) ,  Veratrum eschcholtz i i  (fa lse hef lebore) Carex spp .and Gramineae (grasses) are 

a lso assoc iated with th is map unit . 

Pedon Description (C197) 

C lassification: Rego Gleyso l  (Typic Cryaquent) . 

Described by: Gera ld Coen . 

Date: August 25 , 1972 . 
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Location : about:a: m i l e  north and :a: m i le east of where the Be"y River crosses the southern 

boundary of the Park . (Fig .22) .  

C l imate : continenta l .  

Parent Materia l :  fa irly f ine-textured f loodp lain a l luv ium . 

Landform; river f loodplain . 

S lope : less than !% in the vicinity of the pedon and assoc iated with the map unit . 

E levation : about 4500 feet ASL .  

Rel ief: about five feet . 

Aspect : none . 

Estimated Dra inage: very poor ly drained . 

Water tab l e: 0 to 8 cm below the ground surface . 

Vegetation: Sa l ix spp.(wi l l ows } provided a lmost 100% cover of about 10 foot ta l l  trees . 
The odd Populus ba lsamifera { ba lsam pop lar} and an occas iona l P icea g lauca 
(white spruce) were noted. The on ly  herb noticed was Ca ltha palus iris (marsh 
marigold) . An abundance of feather mosseswere a lso noted adjacent to the 
c lumps of wi l l ows . 

Notes: The soi l temperature at 50 cm was 11 degrees C .  There were essentia l ly no 

stones with in  the pedon or on the surroce . The so i l  was in a virgin cond ition . 

L-H 20 to 0 cm ; very dark gray (10YR 3/1 m )  very wel l  decomposed organic 
matter with is lands or b lotches of C horizon materia l  with in the organic 
horizon;. common fine roots; c lear irregu lar boundary; 15 to 23 cm th ick . 

A & Cg 0 to 5 cm ; very dark gray ( l OYR 3/1 m )  and dark gray (5Y 4/1 m )  loam 
with common med ium ,  d istinct, l ight o l ive brown (2 . 5Y 5/6 m )  mott les; 
moderate large angu lar b locky; friab le; few med ium roots; pores not 6bser­
ved; no c lay fi lms; no effervescence; no coarse fragments; gradua l irregu lar 
boundary; 1 . 5  to 10 cm th ick . 

Cg 5 to 50 cm ; gray (N 6/ m )  s i lty c lay l oam with many med ium distinct strong 
brown (7 . 5YR 5/8 m) mott les; massive; friab le; few med ium roots; very few 
fine pores; no c lay f i lms; no effervescence; no coarse fragments . 

COMMENTS: 

There appears to be very strong tonguing or mixing of some sort in the 0 to 5 cm depth 

region , hence, the horizon des ignation A & Cg There is an increase in c lay and a 

decrease in mott les ,  but not g leying with depth . 
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MAP UN IT NO.  1 5  (Orth ic and Cumu l ic  Regosols) 

The soi ls of th is map unit are med ium and fine textured with occasiona l cobbl es 

and bou lders within the f irst 1 00 cm . They have formed on somewhat stratified a l luv ia l 

deposits a long the f loodplain of the Be l ly  and Waterton R ivers . These so i ls are better 

dra ined than G leysols but vary between Orth ic Regosols and G l eyed Regoso ls . Because 

of the landscape posit ion these soi ls receive runoff or groundwater so that they are sat­

urated for varying portions of the year depending on the exact landscape pos ition of the 

particu lar segment of the map unit . Geographica l ly map unit 1 5  is located mainly on the 

f loodplain of the Be l ly River and sma l l  areas north of Maskinonge Lake.  

Associated Map Uni ts 

Map units 1 1 ,  1 4 ,  1 9 , 32, 36, 42 , 44 and 50 are found in association with map 

unit 1 5 . Map unit 1 1  is found on assoc iated grave l ly river terraces . Map unit 1 4  is 

found in the depress iona l areas ad jacent to or with in map unit 1 5 . I n  the more arid portions 

of the Park adjacent to Maskinonge Lake, map unit 1 9  may be found on some of the grassy, 

gravel ly deposits . Map unit 32 is found on the depressiona l areas at the toe of fans where 

it may occasiona l ly adjoin map unit 1 5. Where fans with wel l deve loped Luviso l i c  pro­

f i les abut the river terraces map unit 1 5  is sometimes found in association with map unit 36 .  

On other fans which have Regosol ic  soi ls deve loped in a si l ty loam materia l map unit 42 

may be found adjoining map unit 1 5. Where stony and cobb ley poorly dra ined fans adjoin 

river terraces map unit 44 may abut map unit 1 5 .  North of Maskinonge Lake the f loodp lain 

of the Waterton River is constricted by grassy ti l l  soi ls and in th is pos ition map unit 50 

adjoins map unit 1 5 .  

Competing Map Uni ts and Differentiae 

Map unit 1 5  differs from most other map units in the Park because it is characterized 

by soi ls which lack coarse fragments and which have relatively good structure in the Ah 

horizon . I ts occurrence on river f loodpla ins further serves to differentiate map unit 1 5  

from most other compet ing map units .  Map unit 1 1  is found on river f loodplains but the 

very variab l e  texture and abundance of coarse fragments of its soi ls a l lows relative ly easy 

d ifferentiation from map unit 1 5. Map unit 1 4  is a lso found on f loodp la i ns and it is the 

poor ly dra ined assoc iate to map unit 1 5 . Map units 25 and 44 are found on fans associated 

with river f loodp lains but the soi ls of map unit 25 are considerably coarser i n  texture and 

the soi ls of map unit 44 conta in a farge component of coarse fragments and are very poorly 
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drained . Map unit 105 differs from map unit 15 main ly by its considerab ly f iner 

textured soi ls and its association with more fan- l ike landforms than those of river 

terraces . 

Vegetation 

Vegetation characteristic of th is map unit is dominated by shrubs and herbs . 

The major species inc lude Sa l ix spp . (wi l lows) and A lnus tenuifol ia (river a lder ) .  

Herbs are dom inated by the assoc iation consisting of Herc leum lanatum (cow parsnip), 

Veratrum eschcholtz i i  ( fa lse he l lebore) ,  Carex spp . (sedges ) and Gramineae (grasses ) .  

Some areas have c lumps of 40 t o  60 foot tal l  Picea g lauca (white spruce) and/or 

Popu lus spp . (tremb l ing aspen and ba lsam poplar) . 

Pedon Description (C223) 

C lass ifi cation : Orth ic Regoso l  (Typic Cryof l uvent) 

Described by: Gera Id Coen . 

Date : September 10 , 1972 . 

Location : about -1 of a mi le north of the United States border and 100 yards west of the 

Be l ly River ( Fig . 22) .  

C l imate : Continenta l .  

Parent Materia l :  medium textured a l luv ium with few stones and bou lders . 

Landform : f loodp la in . 

S lope: �% in the vicinity of the pedon and 0 to 2% on the landform . 

E levation : about 4 , 500 feet ASL • 
Rel ief :  about 4 feet . 

Aspect: none 

Estimated Dra inage : moderately wel l  dra ined . 

Water table :  greater than 30 inches (76 cm ) at the time of samp l i ng but probab ly near 

the surface for short periods in the spring . 

Vegetation : the occasiona l c lump of po�u lli tremu loides (tremb l ing aspen) was noted . 
A lso the odd c lump of Sa lix spp wi ows) was not"ed in the loca l  depressions . 
The area where the pedon was sampled was domi nant ly vegetated by herbs 
inc luding Ach i l lea lanu losa (common wi ld  yarrow),  Tha l ictrum venu losum (veiny 
meadow-rue) , Erigeron sp .  (f leabane), Sol idago decumbens (goldenrOd) and 
Taraxacum officina le (dande l ion ) .  For much of tI1e area 100% cover was provided 
by grasses, mainly Phleum pratense (timothy) . 
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Notes: The soi l temperature at 50 cm was 1 0  degrees C .  There were 

very few stones on the surface or within the pedon . Ox-bows are a 

common feature on the landscape associated with th is map un i t .  Soi l 

was in a virgin condition . 

Ah 1 0 to 1 3  cm ; very dark grayish brown ( lOYR 3/2 m) s i l t  loam; moderate 
medium granu lar; very friab le; abundant fine roots; few medium pores; 
no c lay fi Ims; no effervescence; no coarse fragments; c I  ear wavy 
boundary; 1 0  to 1 5  cm th ick . 

Ah2 1 3  to 25 cm ; dark grayish brown ( 10YR 4/2 m) s i l t  loam; moderate 
fine granular; very friab l e; p lentifu l  fine roots; common medium pores; 
no c lay fi lms; no effervescence; no coarse fragments; gradua l wavy 
boundary; 1 0  to 1 8  cm thick . 

C 1  25 to 66 cm ; dark grayish brown ( l OYR 4/2 m) s i lt loam; weak fine 
granu lar to massive; friab l e; few fine roots; many very fine and 
common medium pores; no c lay fi lms; no effervescence; no coarse 
fragments; gradua l wavy boundary; 36 to 43 cm thick . 

C2 66 to 97 p lus cm ; grayish brown ( l OYR 5/2 m) s i lt loam; mass ive; 
friab le; no roots observed; many fine and very fine pores; no c lay 
fi Ims; no effervescence; no coarse fragments . 

COMMENTS: 

A very dark brown ( lOYR 2/2 m) Ahb horizon I cm th ick was noted at 79 cm 

I t  was too thin to properly describe or samp le . There is cons iderab le  rodent 

and earthworm activity i n  the vicin ity of the pedon and krotovenas were observed . 

Areas mapped as 1 5  inc lude the moderately  we l l  drained soi ls described above p lus 

imperfect ly drained soi ls in  c lose assoc iation . The poorly and very poorly drained 

soi ls found either as inc lus ions or as associates are mapped as 14 . 

MAP UN IT 1 6  (Rego Brown Chernozem ic) 

The soi ls of th is map un it are very uniform ,  extensively sorted , s i lt loam in 

texture with very few coarse fragments . They have formed on l ight colored high Iy 

calcareous modern a l luvia l parent materia ls found in the floodplain of Crooked Creek . 

F looding of these soi ls is erratic depending upon the location and e levation of the 
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particular segment of f l oodplain in question . Most areas are probably inundated at 

least once every two to three years . However , water recedes quickly enough that 

vegetation is not ind icative of wet soi Is and no mott les are evident . These soi Is are 

in the direct path of the norther ly va l l ey winds resu lt ing in h igh evapo-transpiration 

rates and exposure conditions . Geograph ica l ly these soi ls are located on the f lood­

p lain of Crooked Creek east of the Waterton R iver and north of Maskanonge lake . 

Associated Map Units 

Map units 1 ,  8,  17, 19, 31 and 50 are found in association with map unit 

16 . Map unit 1 adjoins map un it 16 where the f lood p la in  of Crooked Creek 

meanders against the coarse outwash deposits i n  the area . Map unit 8 adjoins map 

unit 16 where the very fine sandy and s i l t  depos its of the two map units merge . Map 

units 17 and 19 IJre found on grave l ly river terraces whereas map unit 16 is found on 

s imi lar but s i l ty and very f ine sandy terraces . Map unit 31 is a G leyso l  found at 

somewhat l ower e levations and genera l ly associated with fans or widening of river 

terraces . Map unit 50 is found where the meandering f l oodplain of map un i t  16 abuts 

a mora inic or drum l i noidal landform . 

Competing Map Units and Differentiae 

The most d is tinctive characteristic of the soi ls in map unit 16 is the lack of 

coarse fragments and the very uniform texture of the wel l sorted CaC03 rich materia ls . 

Soi ls of map unit 15 d iffer from map unit 16 by a rich , b lack , f iner textured Ah horizon 

and the lack of free carbonate with in  76 cm . Soi ls of map unit 25 are somewhat coarser 

and more variab l e  in texture showing evident stratification than those of map unit 16 . 

The fan shaped landforms associated w ith map unit 25 a lso act as a separating criteria . 

Map unit 8 is very s imi lar in soi l materia l to map unit 16, however soi ls of map unit 8 

have a reasonab ly  wel l developed Chernozemic Ah horizon and a good Bm horizon 

development . 

Vegetation 

Vegetation associated with this map unit is characterized main ly by Sa l ix spp . 

(wi l lows) and occas iona l ly A lnus tenuifol ia (river a lder). Better drained areas are 

characterized by Potenti I Ia fruticosa (shrubby cinquefoi l) . H erbs i nc lude Herac leum 

lanatum (cow parsn ip) ,  Veratrum eschcholtz i i  (fa lse he l lebore) , Carex spp . (sedges) 
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and Gramineae (grasses) . The better dra ined areas have grass spec ies such as Festuca 

idahoensis (b luebunch fescue) and Festuca scabrel la (rough fescue) as we l l  as Danthonia 

parryi (parry oat grass) and Lup inus ser iceus (Pursh'$ si Iky lupine) .  

Pedon Description (C217) 

C lassifi cation: Rego Brown Chernozemic (Ca lcic Cryoborol l) .  

Described by: Gera Id Coen . 

Date: September 8, 1972. 

Location: On the south side of Crooked Creek about 100 yards west of where the creek 

crosses H ighway 5 to Cardston (Fig . 22) • 
C l imate: semiar id continenta l .  

Parent Material: h igh ly calcareous we l l  sorted very uniform ly textured very fine sandy 

loam and si l t  loam pa Ie colored a l luv ium . 

Landform: stream f l oodpla in. 

S lope: about �% adiacent to the pedon and from 0 to 5% on the landform . 

E levation: 4 , 200 feet ASL 

Rel ief: from 2 to 4 feet . 

Aspect: none. 

Estimated drainage: moderate ly we l l  dra ined. 

Water tab l e: probably near the surface for short periods during most years . 

Vegetation: Sa l ix spp . (wi l lows) next to the stream channe l and Potenti l la fruticosa 
( shrubby c inquefoi l) and Symphor icarpos occidenta lis (western snowberry) on 
the s l ight ly better dra ined areas . Herbs observed inc lude Aster spp . Hedysarum 
su�hurescens (ye l low hedysarum) and Erigeron �erigr inus (f l eabane) . About 
50% cover by grasses was observed . 

Notes: The soi l  temperature at 50 cm . was 9 .5 degrees C .  There was essentia l ly no 

stones with in the pedon or on the surface . The soi l  was in a virgin condition, a l though 

it may have been pastured at one time by domestic cattle  (according to retired warden 

Ken Gobe l) . 

Ah 0 to 1 0  cm . ,  very dark grayish brown (10YR 3/2 m) si It loam; strong medium 
granu lar; friab l e; p lentifu l  fine roots; common fine pores; no c lay f i lms; s l ight 
effervescence; estimated coarse fragments l ess than 2%; c lear wavy boundary; 
5 to 13 cm . th ick . 
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Ck 1 1 C to 40 cm , dark grayish brown ( l OYR 4/2 m )  s i lt loam; massive; friable; 
p lentifu l fine roots; few fine pores; no c lay f i lms; moderate effervescence; 
estimated coarse fragments l ess than 2%; gradua l wavy boundary; 25 to 33 
cm th ick . 

Ck2 40 to 100 p l us cm ; dark grayish brown (2 .5Y 4/2 m )  s i l t  loam; mass ive; 
friab le; very few very f ine roots; few fine pores; no c lay fi lms; strong 
effervescence; estimated coarse fragments l ess than 2%. 

COMMENTS : 

The depth of the Ah horizon varies somewhat throughout the area . 

MAP UNIT NO.  17 (Orth ic Dark Brown Chernozemic)  

The soi ls of th is map unit  are coarse textured with many coarse fragments . Coarse 

fragments vary from abundant cobb l es and boulders within the pedon in areas mapped 

a long the B lakiston Creek to few cobb les and bou lders on the east s ide of Knight's lake . 

Parent materia ls are sometimes so stony that not a l l  intersticies are f i l led with fines . 

Percolation is so fast and water holding capacity so low that these soi Is are droughty . 

Exposure,  p lus landform a l lowing run-off , contr ibute to droughtiness . In  some areas , 

such as a long the B lakiston Creek, the Ah is so th in that it barely qua l if ies for a 

Chernozemic Ah whi l e  in other areas , such as the east side of Knight's lake ,  i t  may be 

as deep as 25 cm . Map unit 1 7  is geograph ica l ly located a l ong the B lak iston Creek 

and east of Knight's lake . 

Associated Map Units 

Map units 1 ,  11 , 19 , 20, 22, 32, 170 and 171 are found in association with map 

unit 17. Occasiona l ly map unit 1 on kame- l ike depos i ts a l ong the va l ley margins is 

associated with map unit 17 . Map unit  11 is found on river terraces where active soi l 

movement is taki ng place . Map unit 17 is quite stab l e .  Map unit 19 is found in the 

s l ight depress i ons and where snow and moisture tend to accumu late . They have very 

simi lar parent materia ls . Map unit 20 is found in the bou ldery, unvegetated stream 

courses associated with map unit 17 . Map units 22 and 32 are found on fans , the former 

having simi lar prof i l e  characteristics and the latter being a G leyso l . Map unit 170 is 

characterized by Regosols developed on a sand dune parent materia l and map unit 171 
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occurs �here relatively recent wind-blown materia l has covered map unit 17 resu lting 

in a Regosol with a bur ied Pa leo-Chernozem within 76 cm . 

Competing Map Un its and Differentiae 

Map un its 11 , 15, and 19 are a l l  formed on a l luv ia l terraces but 11 is char­

acterized by a stony Regosol ,  15 by a fine textured Regosol ,  and 19 by a soi l with a 

deep Chernozemic Ah and l itt le ,  if any, Bm horizon . Map uni ts 27 and 37 are found 

on fans and the soi ls have prom inent L, F and H hor izons . Map un it 42 is formed on 

r iver a l luv ium which was deposited from s low water and hence the soi Is are f iner 

textured w ith essentia l ly no stones . Map unit 50 is found on ti l l .  

Vegetation 

Vegetation associated with this map unit is Gramineae (grasses) . Festuca 

idahoensis (b l uebunch fescue) , Festuca scabrel la (rough fescue) , and Danthonia 

parryi ( Parry oat grass) are the dominant spec ies . Other herbs such as Lupinus 

ser iceus (perennia l lupine) and Erigeron g labe l lus var; pubescens (smooth f l eabane) 

are found . Shrubs i nc lude Arctostaphylos uva-ursi (k inickinnick) and some Rosa 

acicularis (prickly rose) . Selaginel la densa ( l itt le c lub moss) is a lso found . (Stringer , 

1969) . 

Pedon Descr iption (C161) 

C lassification: Orthic  Dark Brown Chernozemic (Typic  Cryoboro/ l )  

Descr ibed By:  Gera Id  Coen . 

Date: Ju ly  26, 1972 . 

Location: About 1 m i le north of the YMCA Camp a long the shore of Knight's Lake 

(Fig . 22) . 

C l imate: sem iarid continenta l. 

Parent Mater ia l: Coarse textured a l luvium . 

Landform : River terrace. 

S lope: about �% in the vicinity of the pedon and 0 to 5% associated with the map unit . 

E levation: 4 , 195 feet ASL .  

Rel ief: About 20  feet . 

Estimated Dra inage: wel l dra ined . 
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Water tab l e: Deep , probably rare ly with in 5 feet ( 1 . 5  m) of the surface . 

Vegetation : Short (about 12 inches (30 cm» stands of sparse grasses main ly Festuca spp .  

(fescues) . 

Notes: At th is site there were few cobb le or boulder sized fragments either within the 

pedon or on the surface .  There was, however, an abundance of grave I s .  The 

soi l was in a virgin condition , a lthough hay may have been harvested occasiona l ly .  

Ah  1 0 to 2 .5 cm ; very dark grayish brown ( l OYR 3/2 m) and dark reddish brown 
(5YR 3/2 d) loam; moderate fine granu lar; friable; abundant fine roots; no 
pores; no c lay fi lms; no effervescence; coarse fragments not estimated; abrupt , 
sm ooth boundary; 1 . 5  to 7 cm th i ck • 

Ah2 2 . 5  to 25 cm ; very dark brown and brown (10YR 2/2 m and 7 .5YR 4/2 d) 
grading to dark brown (7 .5YR 3/2 m) with depth , grave l ly sandy loam; 
moderate to coarse granu lar to week subangu lar , b locky; very friab le; many 
very fine and fine roots; no pores; no c lay fi lms; no effervescence; estimated 
coarse fragments 20010; c l ear, wavy boundary; 20 to 25 cm th ick . 

Bm 25 to 66 cm ; dark ye l lowish brown ( l OYR 3/4 m) gravel ly sandy loam; very 
weak fine subangu lar b locky; very friabl e; abundant very fine roots; no pores; 
no c lay fi Ims; no effervescence; estimated coarse fragments 35%; abrupt, 
wavy boundary; 38 to 43 cm thick . 

Cca 66 to 80 cm ; brown to dark ye l lowish brown ( l OYR 5/3 to 5/4 m) very 
grave l ly sand; sing le  gra in; loose; very few micro roots; pores unobserved; 
strong effervescence (Ma in ly from coatings on sand grains and grave ls) ; 
estimated coarse fragments about 95 to 99%; abrupt , wavy boundary; 
10 to 15 em th ick (A layer of stratified rocks, a l l  gravel sized ) 

Ck 80 to 100 p l us cm ; l ight brown (7 . 5YR 6/4 m) grave l ly loamy coarse 
sand; sing le  gra in; l oose; no roots; pores unobserved; no c lay fi lms; strong 
effervescence; estimated coarse fragments 70% . 

COMMENTS : 
The pedons representing map unit 17 in the B lakiston Va l ley have many more cobb le 
and bou lder sized coarse fragments , both on the surface and within the sol um . Surface 
stones are everywhere and often as many as one per square yard . The sol urns are sha l lower 
(about 25 to 38 cm ) and the Ah horizons are 1 . 5  to 13 cm th ick . Profi le deve lopment on 
these soi ls is minimal  but they have much in common with the description above . 
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MAP UN IT NO. 18 (Orth ic Eutric Bruniso l) 

The soi ls of th is map unit are coarse textured with many grave l  and cobb le  

sized coarse fragments. They have formed on variab le coarse textured a l luvia l 

materi a I assoc iated with sma I I  terraces a long ri vers and streams . The soi l dev­

e lopment and landscape position suggest that these terraces are rarely f looded . 

Because of the lack of fine textured materia ls nutrients for good p lant growth appear 

to be l imiting. The area l extent of th is map unit is very sma l l  with in the Park . Map 

unit 18 is geograph ica l ly located a long B lakiston Brook in the west ha lf of the Park. 

Associated Map Units 

Map un i ts 17, 27, 38 , 48, 52 , 57, 64 and 141 are found associated wi th map 

unit 18 . Map unit 17 is assoc iated on very sim i lar landscapes and landforms as map 

unit 18 but is genera l ly in a somewhat more arid situation where on ly grasses pro l if­

erate . Map units 27, 38  and 48  are found assoc iated with map unit 18 wherever 

fans encroach upon river terraces having Bruniso l ic  soi l  development . Map un its 

52, 57 and 64 are found assoc iated with map un it 18 where the stream course has 

wound i ts way through or ad jacent to ti l l  moraines. Map unit 57 is found in the more 

easter ly regions of the area where map unit 18 is mapped , whereas map unit 64 is found 

in the westerly  regions and map un it 52 is found somewhere in between . Occasiona l ly 

steep col luvia l s lopes encroach upon the river terraces and in these instances map unit 

141 abuts map unit 18 . 

Competing Map Uni ts and Differentiae 

Map units 11 , 17 and 19 are found on ri ver terraces simi lar to those upon wh i ch 

map unit 18 is found . Map unit 11 differs because of the Regosol ic prof i l e  development 

and its susceptibi l i ty to f looding . Soi I s  of map units 17 and 19 have Chernozem ic Ah 

horizons associated with grassland vegetation . Soi l s  of map units 28 and 47 are simi lar 

in horizon deve lopment but d iffer in the fan-shaped landforms upon which they are dev­

e loped. Map units 52 and 66 are characterized by Bruniso l ic  soi ls but are deve loped on 

ti I I  which differentiates them from map unit 18 .  Map units 150 and 156 a lso conta in 

some Brun iso l i c  soi ls but the steep col luvia l  s lopes provide an easy means of separation 

from map unit 18 . 
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Vegetat ion 

Vegetation assoc iated with th is map unit is characterized by 40 - 80% cover 

with 20 to 40 foot ta l l  Pinus contorta ( lodgepole pine). The understory vegetat ion 

is characterized by the assoc iation comprised of Rubus parvif lorus (thimbl eberry), 

Spirea lucida (white meadowsweet), and Berberis repens (creeping mahon ia) . The 

herb association is characterized by Arnica cordifo l ia (heart- leaved arn ica) ,  Tha l ictrum 

venu losum (veiny meadow rue),  Epi l obium angustifol ium (fireweed) and Gramineae 

(grasses) . 

Pedon Description (C214) 

C lassification : Orthic Eutric Bruniso l  (Typic Cryochrept) 

Described by: Gera ld Coen . 

Date : Sept . 7, 1972 . 

location :  Crandel l  Mountain campground . 

C l imate : semiarid continenta l .  

Parent Materia l :  coarse textured river a l luvium . 

landform : ri ver terrace, h igh enough to be se Idom f looded . 

S lope: about 2% in the vicinity of the pedon and ranges from 0-5% in the area . 

E levation : 4600 feet ASl . 

Re l ief :  about 15 feet . 

Aspect :  none . 

Estimated Drainage : wel l drained . 

Water tab le :  probab ly occasiona l ly with in  3 feet (90 cm) of the surface . 

Vegetation : about 40% cover with 15 foot to" Pinus contorta ( lodgepole  pine) . 
Understory species noted inc luded shrubs such as Symphoricarpos occidenta l i s  
(western snowberry), Berberis repens (creeping mahonia) , Shepherdia canadensis 
(Canadian buffa loberry) ,  Rosa acicu l aris (prick ly rose) ,Spiraea lucida (whi te 
meadowsweet), Arctostaphy los uva-ursi (kinnickinnick) and Jun iperus communis 
(ground juniper) . Herbs Observed included Aster spp . ,  Arnica cordifolia 
(heart l eaved arn ica), Hedysarum su lphurescens(yel low hedysarum) , Galium 
borea l e  (northern bedstraw), and Goodyera ob longifo l ia (rattlesnake p lantain ) .  
About 20% coverage was provided by Gram ineae (grasses) and a few mosses 
were a Iso observed . 

Notes: The soi I temperature at 50 cm was 10 degrees C .  There were many stones on 

the surface and within the pedon . The soi I was i n  a virgin condit ion . 
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L-F 1 .5 to 0 cm ; dark brown (7. 5Y 3/2 m) partly decomposed coniferous 
needles; abrupt wavy boundary; 0 to 2 . 5  cm thick. 

Ah 0 to 5 cm ; brown (7.5Y R 4/4 m) grave l ly sandy loam; weak fine granu lar 
and moderate, med ium subangu lar b locky; very friab le; abundant medium and 
p lenti fu l  fine roots; pares unobserved; no c lay fi lms; no effervescence; estim­
ated coarse fragments 300..6; c lear wavy boundary; 2 . 5  to 1 0  cm thick. 

Bm 5 to 36 cm ; brown (7.5 Y R  5/4 m)  gravel ly sandy loam; weak medium sub­
angu lar b locky; very friab le; p lenti fu l  fine roots; pares unobserved; no c lay 
fi lms; no effervescence; estimated coarse fragments 500/0; c lear wavy boundary; 
25 to 36 cm thick. 

C 36 to 66 plus cm; brown (7.5Y R 5/2 m)  very grave l l y  l oamy sand; s ing le  grain; 
l oose; few fine roots; pares unobserved; no c lay fi lms; no effervescence; estim­
ated coarse fragments 70%. 

C OMMENTS :  

There is occasiona l ly a sma l l  amount of  degraded Ae l ike material in these pedens but 

it is insufficient to modify the c lassification. The land upon which this  map unit was 

samp led is currently being used as a campground . 

MAP UN IT N O. 1 9  (Rego B lack and Orthi c  B lack Chernozemics) 1 

The soi l s  of this map unit are coarse textured with mainly grave l  sized coarse 

fragments . They have formed on a l luvia l  sands and grave ls and occasional ly on l oca l 

m odified fan a l luvium. There is typica l ly an increase i n  grave l sized coarse fragments 

with depth , and strati fication with in and be low the pedon is fairly common . In genera l ,  

this map unit i s  found in  fair ly smal l  isolated areas, a notabl e  exception being east of 

Knight ' s  Lake. Some of the areas mapped as map unit 1 9, because of their l ocation 

next to streams and ri vers, have proven to be va luable  archaeologica l  sites . Map unit 

1 9  is geographica l ly located adjacent to Knight ' s  Lake and the Watertan River and 

occasiona l ly near other sma l ler streams. 

Associated Map Units 

Map units 1 ,  1 5, 1 7, 32, 50, 52 , 53 , and 1 90 are found in association with 

map unit 1 9. Where streams ran as ice margina l channels during the retreat of the l ast 

The peden described is c lassified as a Rego Dark Brown Chernozemic but many 
areas of th is map unit are s l ight ly  darker in colour and have Bm horizons, thus 
qua l ifying for B lack Chernozemic. 
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g lac ier finer textured a l l uvia l terraces were formed adjacent to the coarser outwash . 

Map unit 1 is found on the outwash and map unit  1 9  on the terraces . Map unit 1 5  

is finer textured , found next to oxbows , or other p laces where soi ls were depos ited 

from s low moving water . It does not show the increase in coarse fragments wi th depth 

that map unit 1 9  does . Map unit  1 7  is s imi lar to map un it 1 9  except found on drier 

sites where water runs off rather than accumu lates . Thus , it has a brown ish Ah 

and a wel l  developed Bm whereas 1 9  has a deep dark Ah often .extending to the C 

horizon . Map un its 32 and 53 are found in  depress iona l areas adjacent to map unit 

1 9, map unit 32 having formed on medium textured a l luvium and map unit 53 formed 

on medium textured ti l l .  Map units 50 and 52 are Chernozemic and Bruniso l ic soi ls 

respectively, both formed on ti I I  rather than a l l uvium as in the case of map unit 1 9 . 

Map unit 1 90 is an Organic soi l sometimes found in  depressiona l areas ad jacent to 

map unit 1 9 . 

Competing Map Units and Differentiae 

Map unit 1 1  is a lso found on river terraces but the soi Is often have very l itt le 

to no Ah and represent soi Is found in  areas subject to frequent reworking by water . 

Soi ls of map unit 1 5  are finer textured , found in areas where a l luvia l deposits were 

made from s low moving water . Map unit 1 6  is characterized by Regosol ic soi ls found 

on very un iform textured , very f ine sandy loam and si lt  loam materia l containing 

essentia l ly no coarse fragments , and h igh in l ime . Map unit 1 7  is c lose ly assoc iated 

with 1 9 , found on drier positions where the soi ls have browner Ah horizons and a we l l  

deve loped Bm horizon . Map unit 27 is found on fans ,  genera l ly under coniferous 

vegetation and the soi ls have l ittle development of Ah horizon . Map units 37 and 1 9  

are quite simi lar and can b e  separated main ly by a fan landform i n  the former and the 

river terrace landform i n  the latter . Map unit 37 genera l ly has some cobb le and bou lder 

sized coarse fragments whereas these are rare in 1 9 .  Map unit 42 is found on fans and 

the soi ls are f iner textured than 1 9 .  Map unit 50 is dom inantly Chernozem soi ls but is 

found on ti I I  • 
Vegetation 

There are two major vegetation association on map unit 1 9 .  Severa l areas 

are characterized by the vegetation found east of Knight's Lake (Stringer , 1 969) . 
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Here there are essentia l ly no trees or shrubs . Herbs are dominated by Gramineae 

(grasses) inc luding Bromus pumpe l l ianus (northern awn less brome), Poa pratensis 

(Kentucky b luegrass), Festuca idahoensis (b luebunch fescue), and Ph leum pratense 

(timothy) .  Other herbs include lupinus sericeus (Purch ' s  si lky lupine), Ga l ium 

boreale (northern bedstraw), Taraxac�m officina le (common dandel ion), Vi ca 

americana (wi ld vetch) ,  Achi l l ea m i l lefo lium (common yarrow), and Erigeron 

g label lus sub species Pubescens (wi ld daisy) . Other areas are characterized by 

Popu lus tremu loides (trembl ing aspen) often about 20 to 40 feet ta l l  and providing 

20 to 40% cover (lopoukhine, 1 968) .  The understory in these areas is characterized 

by the shrub association made up of Amelanchier a lnifo l ia (saskatoon),  Rosa acicu laris 

(prickly rose), and Rubus parviflorus (thimb leberry) and the herb association made up 

of Gramineae (grasses, probably simi lar to above), Hedysarum su lphurescens (ye l low 

hedysarum),  Heracleum lanatum (cow parsnip), and Tha l ictrum venu losum (veiny 

meadow rue) . 

Pedon Description ( C 1 60) 

C lassification : Rego Dark Brown Chernozemic (Ca lcic Pachic Cryoborol l )  

Described by: Gera ld Coen • 
Date : Ju ly 25 , 1 972. 

location : about 1 mi le north of the YMCA camp a long the shore of Knight ' s  lake 

(Fig . 22) .  

C l imate : continenta l .  

Parent Materia l : coarse textured a l luvium with increasing gravels with depth . 

landform : ri ver terrace . 

S lope: 2% in the vicinity of the pedon and 0 to 5% associated with the map unit . 

E levation : 4, 1 95 feet ASl .  

Rel ief: about 20 feet . 

Aspect: none . 

Estimated Dra inage : moderately wel l  drained . 

Water tab le:  probably within the pedon for short periods in the spring when the river 

is high . 
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Vegetation : Dominated a lmost enti rely by Bromus pumpel l ianus or Bromus inerimis 
(northern awnless brome or awn less brome) . 

Notes : There were very few bou lders with in the pedon or on the surface . The soi l was 

in a virgin condition . 

Ah 1 0 to 38 cm ; very dark brown ( l OYR 2/2 m) and dark brown (7 . 5YR 4/2 d)  
gravel ly sandy loam; weak large granu lar to medium subangu lar blocky; 
sl ightly sticky, very friable; abundant very fine and p lenti fu l  fine roots; 
few medium pores; no c lay fi lms; no effervescer.ce; estimated coarse frag­
ments 25%; gradua l ,  wavy boundary; 36 to 43 cm th ick . 

Ah2 38 to 94 cm ; very dark grayish brown (1 0YR 3/2 m) and brown (7 .5YR 
4/2 d) grave l ly  sandy loam; weak medium subongu lar b locky; very friab le; 
abundant very fine and p lentifu l  fine roots; few medium pores; no c lay 
fi Ims; no effervescence; estimated coarse fragments 30%; c lear,  wavy 
boundary; 50 to 61 cm th i ck . 

AC 94 to 1 09  cm ; dark brown ( l OYR 3/3 m)  grave l ly sandy loam; sing le grain 
very friab le; p lentiful very fine and few fine roots; cannot observe pores; 
no c lay fi lms; no effervescence; estimated coarse fragments 45%; c lear 
smooth boundary; 8 to 1 5  cm th i ck . 

Ck 1 09 to 1 27 p lus cm ; brown (7 . 5YR 5/3 m)  grave l ly coarse sandy loam; 
single grain; loose; few fine roots; cannot observe pores; no c lay fi lms; 
weak to moderate effervescence; estimated coarse fragments 8ook .  

COMMENTS: 

There is 1 . 5 to 2 . 5  cm of part ly decomposed grass l itter on the surface of th is pedon . 

In areas covered with aspen an L-H horizon is preva lent and can be quite thick . 

Pedons within the forested and grass land areas are quite simi lar with the above 

exception . 

MAP UN IT NO.  20 (Orth ic Regosol )  
1 

Th is map unit is confined to the active portion of stream and river channe ls 

where vegetation does not become establ ished and erosion removes most of the fine 

earth (I ess than 2 mm ) fracti on .  This map unit is found throughout the park , some­

times in  stream channel s  occupied intermittently by water for short periods in  the 

Most of th is map unit is Cobb ly Al luvia l  Land fa l l ing within the definition of 
"Misce l laneous Land Type" or possib ly "Natura l Non-Soi l Features" as set 
out in the Proceedings of the N inth Meeting of the Canada Soi l Survey Comm­
i ttee, Saskatoon . May, 1 973 . 
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spring , and in channels that have continuous flows of water . On occasion the 

intermittent channels are found on 25 to 30% s lopes . 

Because the map unit is defined as being the active portion of stream 

channels, there is  insufficient soi l to describe.  

The stream channe ls are subjected to seasona l wide variations in  the 

amount of water they carry . Some portions of the channe ls are being scoured , or 

sh ifted,  by the erosive forces of the stream itsel f; other portions , such as the lower 

part of B lakiston Brook (where it crosses B lakiston fan ) ,  are aggrading , or bui lding 

up their stream channel s .  Such aggradation cou ld resu lt  i n  stream overflow and 

flooding during periods of high flow . 

MAP UN IT NO.  21 (Orthic Regoso l )  
1 

The soi l s  of this map unit are coarse textured with a very h igh coarse fragment 

component .  Most of the coarse fragments are grave ls  and cobbles .  The soi l s  have 

formed from a l luvial fan deposits composed of gravel and cobble sized red and green 

argi l l i tes, sandstones and l imestones . The cobb les contain a h igher percentage of 

sandstones and l imestones relative to the argi l l ites than do the grave l s .  As is usual  

with fans, the upslope soi l s  are coarser and contain more coarse fragments than the 

soi Is found nearer the fan margin . There is l ittl e  evidence of systematic change in 

depth of the Ah horizon with slope position . The occurence of l imestone coatings and 

pendants on ske leta l  rocks is dominant throughout this map uni t .  The sha l l ow ( 1  to 2 

feet deep) meander scars of abandoned channels are very evident over the landscape .  

There are n o  layers or horizons to impede permeabi l ity,  and with l imited rainfa l l  and 

very l ittle  water storage capacity these soi ls are very droughty . In the early spring 

there may be very short periods when the water tab le rises to within 3 feet of the 

surface on some of the areas mapped as map unit 21 • 
Because of the droughtiness of the soi l ,  vegetative growth is short and rel­

ative ly law volume . The l im ited vegetative growth p lus shifting of materia l by running 

water does not a l low sign ificant profi le development to take p lace, hence these soi ls 

1 
Although the profi l e  described is a Rego Dark Brown Chernozem , much of the area 
has Ah horizons too th in for Chernozemics, hence the map unit c lassification Regosol . 
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are c lassi fied as Regosols , showing l itt le evidence of soi l horizonation . 

Geograph ica l ly,  these soi ls are main ly located on the B lakiston and Sofa 

Creek fans . 

Associated Map Uni ts 

Map units 1 ,4, 20, 22, 25, 26, 29, 36 and 50 are found associated with map 

unit 2 1 . Map units 1 and 4 adjoin map unit 2 1  when deep hummocky outwash materia l 

and sha "ow outwash over bedrock respective ly, abut the margins of the fan .  Map 

unit 20 is found in and adjacent to the main stream channel that runs through the 

fan upon which map unit 2 1  is located . Map unit 22 is located on fan materia l very 

sim i lar to map unit 2 1  but it is somewhat raised or protected from flood ing or erosion 

hence exhibits a Bm horizon development distinguish ing it from map unit 2 1 . Map un its 

25, 26 and 29 are located c loser to the apron of the fan than is map unit 21 and are 

d ifferentiated from it by finer textures with few grave l s .  Map unit 36 is located a long 

the east wa l l  of the main Waterton Va l ley above and to the side of map unit 2 1 . Occ­

asiona l ly the fan where map unit 2 1  is located has bui It up against a moraine upon which 

map unit 50 is situated . 

Competing Map Units and Differentiae 

Map unit 1 6  is d ifferentiated from map unit 21 because it i s  not found on fan 

shaped landforms, and has few gravels  or cobb les . Map unit 1 7  i s  very simi lar to map 

unit 21 in profi Ie characteristics but is located as narrow bands on river terraces rather 

than on fans.  Map un it 22 is very simi lar to map unit  2 1  except that stronger profi le 

deve lopment is  exhibited as evidenced by a Bm horizon . Map un its 25, 26 and 29 are 

are finer textured with few grave l or cobble sized fragments . Map units 27 and 48 

are developed on gravel ly fan materia ls  but differ from map unit 2 1  by the occurrence 

of an L-H assoc iated with forest cover on the former . Map unit 38 is separated from 

map uni t 2 1  by a deeper (20 to 30 cm ) more moder Ah horizon . 

Vegetation 

Grassy vegetation is characteristic of th is map un it . There are few if any trees , 

even Popu lus tremu loides (trembl ing aspen) seldom survives . The shrubs and herbs in 

th is area appear to suffer more from drought in midsummer than those in map unit 21 . 

There is nearly  1 00% coverage of an association of herbs characterized by Festuca 
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idahoensis (b luebunch fescue), Festuca scabrel la (rough fescu�, Danthonia parryi 

(parry ootgrass) and Lupinus sericeus (pursh ' s  si lky lupine ) .  About 5% of the area 

is covered by Potent i l ia fruticosa (shrubby cinquefoi l ) .  

Pedon Description (C1 08) 

C lassification : Rego Dark Brown Chernozemic (Ca lcic Cryoboro l l ) .  

Described by: Gera ld Coen . 

Date : August 7, 1 971 . 

Location : about 2/1 0  of a m i le east and 1 00 yards north of the stab les eas!" of the 

cemetery (Fig . 22 ) .  

C limate : semiarid continenta l .  

Parent Materia l :  coarse textured fan a "uvium . 

Landform : low ang l e  a l luvial fan .  

S lope: 2% across the pit and relatively uniform throughout the area . 

E levation : 4,205 feet ASL . 

Rel ief: less than 20 feet on the map unit where this pedon is located . 

Aspect: about 1 35 degrees, barely perceptib l e .  

E.stimated drainage: rapid ly drained : 

Water tab le :  probab ly  seldom within 90 cm of the surface . 

Vegetation : much of the ground surface is covered with mosses or is bare, 40 - 50% 
is covered by Festuca spp . (fescue grasses) .  There are several species of 
Compositae evident in the area . 

Notes: Soi l  temperature at 50 cm was 20 degrees C .  There are few boulders on 

the soi l  surface; most of the soi l has not been cultivated or much disturbed by 

man . Erosion and deposition is probab ly active during some years (such as 

1 964) when extensive flooding occurs . 

Ah 0 to 1 3  cm i dark brown (7 .  5YR 3/2 m) and brown (7 . 5YR 4/2 d )  grave I Iy sandy 
loom; single gra in; very friable; p lentifu l , fine roots; estimated coarse fragments 
50%; gradua l ,  wavy boundary; 8 to 1 8  cm thick . 
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Ck 1 1 3  to 76 cm ; groyish brown (1 0YR 5/2 d )  very gravel ly coarse sandy loam; 
sing le  gra in; loose; few, fine and medium roots; weak, effervescence (main ly 
from CaC?.3 coatings on fine gravels); estimated coarse fragmt::nts 90% (not 
a l l  voids fil l ed with fines); diffuse, wavy boundary; 58 to 69 cm th ick . 

Ck2 76 to 89 p lus cm ; grayish brown (1 0YR 5/2 d) very gravel ly coarse sandy l oam; 
single  gra in; laose; few to no roots; weak effervescence (somewhat more 
effervescence associated with fine earth fraction than in the Ckl ); estimated 
coarse fragments 900k (not a l l  voids are fi l l ed with fines ) .  

COMMENTS : 

The Ah horizon is not continuous over the entire map unit . Some areas, in the erasion 

channe ls, have had so l itt le time since deposition or remova l that no horizonation has 

occurred . 

MAP UNIT NO.  22 (Orthic Dark Brown Chernozemic) 

The soi l s  of this map unit are main ly coarse textured with many cobb les 

and some boulders with in 1 00  cm of the surface . They have formed from gravel ly 

and cobb ly fan a l luvium genera l ly with a south facing s lope . Red and green argi l l ite 

fragments dom inate the fine gravels . Because of the coarse fragments these soi Is have 

l i tt le  water holding capacity and are considaaed droughty . These soi l s  have been 

mapped main ly in the Red Rock Canyon area and on the Sofa Creek fan . 

Associated Map Units 

Map units 1 ,  1 1 ,  1 7, 21,  .29, 36 and 50 are fo'Und in association with map un it 

22 . Map unit 1 is located adjacent to the fan margins where outwash materia ls  abut 

map unit 22 .  Map units 1 1  and 1 7  are found a long the fan aprons where map unit 22 

is encroaching upon river terraces . Map unit 21 is found on the more unstab le  portions 

of the fans where profi l e  development is minima l .  Map unit 29 is found near fan margins 

where the water tab le is h igher, often between map unit 21 and a body of water . Map 

unit 36 is located a long the east wa l l  of the main Waterton Val ley above and to the 

side of map unit 22 . Map unit 50 occurs adjacent to map unit 22 when the fan abuts 

a morainic landform . 

Competing Map Uni ts and Differentiae 

Soi ls of map unit 22 d iffer from map unit 21 mainly in depth of Ah (meets the 

requirement of a Chernozemic Ah) and development of a Bm . This indicates that the 
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landfarm on which map unit 22 deve lops is somewhat more stab le  than the landform 

on which map unit 2 1  develops. Map uni t  1 7  d iffers from map unit 2 1  mainly because 

it is located as narrow bands on river terrace a l luvium . Map unit 38 is separated from 

map unit 22 by soi ls with a deeper (20 to 30 em ) more moder Ah horizon . 

Vegetation 

Vegetation characteristic of th is map unit is dominantly shrubs and herbs.  

The shrub layer consists of 5% coverage with Roso_ woodsi i ( Wood i s  rose) and Potenti l la 

fruticosa (shrubby cinquefoi l ) .  Herbs consist of 1 00% coverage with Ph leum pratense 

(timothy), Poa pratensis (Kentucky blue grass), Bromus inerme (awn less brome grass), 

and Taraxacum officiona le  (dandel ion).  

There are a lso on this map unit areas associated with draws and locations 

which receive excess moisture where the vegetation is comprised of a tree layer of 

less than 20 fee ta l l  Popu l us tremuloides (trembl ing aspen) providing 40 - 60% coverage 

with stagnant young growth . The lower vegetation in these areas consists of 25% 

coverage by Ame lanchier a ln ifo l ia (saskatoon) ,  Rosa acicu laris (prick ly rose) and 

Rubus parviflorus (th imbleberry) and 80% coverage with Gramineae (grasses), 

Hedysarum sulfurescens (yel low hedysarum) ,  Heracleum lanatum (cow parsnip), and 

Tha l ictrum venulosum (veiny meadow rue) .  

Pedon Description (C 1 1 9) 

C lass ification : Orthic Dark Brown Chernozemic (Typic Cryoborol l ) .  

Described by : Gera I d  Coen . 

Date : Ausust 24, 1 971 . 

location : about 3/1 0  of a m i le east of junction of Red Rock canyon road and Crande l l  

campground turn off, then north o f  the road 1/1 0 m i l e  on the fan (Fig . 22) .  

C limate: semiarid continenta l . 

Parent Material :  coarse textured , very stony fan a l l uvium . 

landform: a l luvia l fan s lope 1 0  to 1 6% .  

E levation : about 4,650 feet ASl .  

Re I i  ef: I oca l Iy of th e landform, 60 to 1 00 feet . 

Aspect: about 1 80 degrees . 

Estimated Dra inage : rapidly dra ined . 
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Water tab le: deep . 

Vegetation : Populus tremuloides (trembl ing aspen) a long the draws and Ame lanchier 
a ln ifOlia (saskatoon) in a few c lumps . Arctostaphylos uva-ursi (kinnikinntck) 
was evident in open areas a lthough not predominant . Festuca idahoensis 
(b luebunch fescue) and Festuca scabrel la (rough fescue) were the main grasses 
around the pit . 

Notes : Soi l  temperature at 50 cm was 1 4  degrees Centigrade .  Surface stones were 

quite evident, often severa I larger than 611 in diameter per 1 00  sq . ft . The 

soi l is virgi n • 

Ah 0 to 30 cm ; dark reddish brown (5YR 3/2 m )  and dark reddish brown 
(5YR 3 .5/3 d) gravel ly loam; moderate, large granu lar near the top of 
the horizon grading to sing l e  grain near the bottom of the horizon; p lent­
ifu l ,  very fine roots; estimated coarse fragments greater than 40%; gradua l ,  
wavy boundary; 25 to 38 cm thick . 

8m 30 to 71 cm ; dark reddish gray (5YR 4/2 d )  very grave l ly coarse sand loam; 
sing le gra in; loose; p lentifu l ,  very fine roots, especia l ly around rock 
surfaces; estimated coarse fragments greater than 70%; gradua l ,  wavy bound­
ary; 36 to 46 cm th ick . 

Ck 71  to 91 p lus cm ; reddish brown (5YR 5/3 d) very gravel ly coarse sandy loam; 
sing le grain; loose (somewhat firm in place); sl ight effervescence; estimated 
coarse fragments greater than 80%. 

COMMENTS : 

Calcium carbonate pendants are qu ite usual in the lower 8m and in the Ck.  These 

are present at sha l lower depths than effervescence is abservable in the fine earth 

fraction . 

MAP UNIT NO.  25 (Orthic and Cumul ic Regosols) 

The soi l s  in th is map unit are genera l ly coarse textured but have few grave ls 

and essentia l ly no cobb les or stones within 76 cm of the surface . The soi ls h:lVe 

formed from fairly active a l luvial fan deposits which are, by virtue of their landscape 

position , somewhat protected from erosion during floods . Often they are located in 

areas of deposition during floods . The coarse sands and fine grave ls are dominated by 

red and green argi l l ites and sandstones with some l imestone fragments . Surface 
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dra inage is provided by the erosion channels so that there is rarely any loca l ponding . 

There are no dense or compact layers which impede permeabi l ity and because of the 

coarse texture perco lat ion is rapid . The variation in texture with depth due to varying 

sedimentary conditions provides for some layers with finer textures and greater water 

hold ing capacity than the adjacent soi ls of map unit 2 1 ;  thus these soi ls are not as arid 

and the difference is reflected in the vegetation . Geographica l ly these soi l s  are 

mainly located on the B lakiston and Sofa Creek fans . 

Assaciated Map Units 

Map units 1 ,  20, 21 , 26, 29 and 32 are found in associatian with map unit 25 . 

Map un it 1 is located on outwash materia l near the margins af the fan on which map 

unit 25 is located . Map unit 20 is situated near streams and stream channels  flowing 

adjacent to or through map un it 25 . Map unit 2 1  is located near the centre of the fan 

whereas map unit 25 is situated near the toe where running water has deposited finer 

materia ls .  Map unit 26 is located in s im i lar fan positions as map unit 25 but is so 

situated that it seldom receives sediments during flooding , a l lowing significant profi l e  

development . Map units 29  and 32  are in  the imperfect ly and poorly drained positions 

near the toe of the fan .  Map un it 25 is genera l ly located between these poorly drained 

soi ls and the gravel ly soi ls of map unit 21 • 
Competing Map Units and Differentieae 

Map unit 1 5  can be d ifferentiated from map unit 25 because of soi l s  with finer 

texture and deeper Ah horizons as we l l  as by the fact that they are developed on a l luvia l 

terrace landforms rather than fan land forms . Soi ls of map unit 2 1  are much coarser 

textured and conta in many more gravels than does map unit 25 . Map unit 26 has soi l s  with 

a thick Chernozem ic Ah wh ich separates them from map unit 25 . Map unit 27 has 

soi ls with many gravel sized fragments and an L- H horizon both of which serve to dist­

ingu ish it from the soi ls in map unit 25 . Map unit 29 has dominant ly imperfectly drained 

soi ls which separates it from map unit 25,with wel l dra ined soi Is . Map units 37, 38 and 

42 are a l l  located on fan shaped landforms but the soi ls have deep , dark colored Ah 

horizons which d istingu ish them from those of map unit 25 . Map units 54 and 55 can 

be d istinguished from map unit 25 because the soi ls are deve loped on ti II materia ls . 

Map units 1 41 and 1 42 are found on genera l ly steep s lopes, which because af downslope 
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creep give rise to Regosol soi ls whereas map unit 25 is found on more gent ly 

s loping fans where soi Is are d isrupted occasiona l ly by deposition during flooding . 

Vegetation 

The vegetation associated with th is map unit is dominantly Popu lus tremu­

loides (tremb l ing aspen ) .  Tree heights are genera l ly less than 40 feet and often 

less than 20 feet . The canopy density ranges up to 60010 but in many, if not most 

cases, it is less than 40%. Stand conditions range from immature, exhibiting 

norma l diameter and height growth , to thrifty mature stands with occasiona l 

windfa l l .  Some areas have retarded growth as a resu lt of one or more of site , 

c l imate , and overstock ing . The understory is characterized by an association of 

herbs having 80% coverage and an association of shrubs having 25% coverage . 

The herb assoc:ation includes Gram ineae (grass fami ly), Hedysarum su lphurescens 

(ye l low hedysarum),  Herac leum lanatum (cow parsn ip), Tha l ictrum venu losum 

(veiny meadow-rue),  and the shrub association includes Ame lanchier a ln ifo l ia 

(saskatoon) ,  Rosa acicu laris (prickly rose) ,  and Rubus parvi florus (thimb leberry) . 

Because of the unstab le nature of the parent materia ls  the profi les show 

very l itt le horizon differentiation and thus are classified as Regosols . 

Pedon Description (C 1 09) 

C lassificati on : Orth ic Regoso l (Typic Cryofluvent) .  

Described by : Gera Id Coen . 

Date: August 7, 1 971 

location : about 2/1 0 of a m i le east and 1 00  yards south of the stab les east of the 

cemetery (Fig . 22). 

C limate : Semiarid continenta l .  

Parent materia l :  fan a l luvium . 

landform : low ang l e  a l Iuvia l  fan .  

S lope: 2% across the pit and relatively  uni form 2% throughout the area . 

E levation : 4 ,205 feet ASl . 

Rel ief: l ess than 1 0  feet on the map unit where th is pedon is located . 

Aspect: about 1 45 degrees barely perceptib le . 

Estimated drainage: we l l  drained . 

Water tab le :  seldom with in 1 m of the surface . 
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Vegetation : mostly scrubby Popu lus tremuloides (trembl ing aspen) with some Symphoricarpos 

occidenta lis (snowberry) and Bromus inermis (brome grass) 

Notes: Soi I temperature at 50 cm . was 14  degrees C .  There are practica l ly no bou Iders 

on the soi I surface . There may have been some disturbance by man in some of these 

soi ls . There is 2 . 5  to 5 cm of partia l ly decomposed grass l i tter . 

Ah 0 to 3 .5 cm ; dark brown (1 0YR 3/3 m) and dark gray ( 1 0YR 4/1 d )  sandy 
loam; weak medium granu lar; very friab le; pl entifu l  very fine roots , l ess than 
5% coarse fragments most of grave l s ize; c l ear, wavy boundary; 2 . 5  to 8 cm 
th ick . 

C 1  3 .5 to 1 5  cm dark brown ( 1  OYR 3/3 m)  and grayi sh brown ( 1  OYR 5/3 d )  
sandy loam; weak large subangular b locky to massive; very friab le; few 
very fine roots; very few fine pores; l ess than 1 % coarse fragments; c lear , 
wavy boundary; 1 3  to 20 cm th i ck • 

C2 1 5  to 28 cm , very dark grayish brown ( 1 0YR 3/2 m) ,  grayish brown 
(1 0YR 5/2 d )  gravel ly sandy loam; sing le  grain; loose abundant medium 
roots; pores cou ld not be observed; effervescence on rock surfaces; 
estimated 300k coarse fragments; c lear , wavy boundary; 9 to 1 3  cm thick . 

C3 28 to 1 1 4 p lus cm ; brown ( lOYR 5/5 m) si l t  loam; massive; friab le; few 
very fine roots; few fine and coarse pores; no evident effervescence; l ess 
than 1 % coarse fragments . 

MAP UN IT N O .  26 (Rego Dark Brown Chernozemic) 

The soi ls of this map unit are medium to coarse textured with very few to no 

coarse fragments . They have formed on fa irly uni form ly textured a l luvia l fan materia l .  

These soi ls are located in the d irect path of the winds coming down the Waterton va l ley . 

Vegetation growing on these soi l s  is subject to some exposure and very high evapo­

transporation rates resu lting in the mainly grass land cover . The occurrence of grass­

land on these soi Is distinct ly influences the kind and degree of horizon deve lopment 

which OCClJrs . A lso the fact that these soi ls are located on the finer textured part 

near the toe of an a l luvia l fan where there is a l so a fairly sha l l ow depth to watertab le  

resu lts in a more lush growth of  grasses than some of  the associated soi ls at s l ightly 

h igher e levations and with s l ight ly coarser textures . Map unit 26 is geographica l ly 

located on the B lakiston fan in the Waterton River va l ley . 
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Associated Map Units 

Map units 2 1 , 25, 29 and 32 are found in association with map unit 26 . Map 

unit 21 is found on the up-slope portion of the fan which is much more grave l ly and 

cobb ly than is map unit 26 . Map unit 25 is found on simi lar s lope positions as map 

unit 26 but di ffers by not having a wel l deve loped Ah horizon . Map uni ts 29 and 32 

are found in depressiona l and water accumulation areas on the s l ight ly lower portions 

of the fan . 

Competing Map Units and Differentiae 

The lack of coarse fragments and the presence of a wel l developed deep b lack 

Chernozemic Ah horizon serves to separate map unit 26 from most other map un its 

with in the park . Map unit 1 9  may at times appear simi lar to map unit 26 because 

of the deep B lack Rego Chemozemic: horizons but the presence of coarse fragments 

in this instance p lus the occurrence on flood p lains or river terraces serves to separate 

it . Map unit 25 differs from map unit 26 because of the lack of a wel l  deve loped 

deep Ah horizon . Map unit 29 simi lar ly does not have a deep Ah horizon and is 

a lso g leyed which serves to separate it from map unit 26 . Map unit 42 is very sim i lar 

to map un it 26 and is d ifferentiated a lmost entirely on the b�i:f; of being a si lt loam 

texture rather than a sandy loam texture . 

Vegetation 

Vegetation associated with th is map unit i s  Gramineae (grasses) .  Festuca 

idahoensis (b luebunch fescue), Festuca scabrel la (rough fescue) and Danthonia parryi 

{parry oat gras� are the dominant species . This area has been used for forage and 

pasture quite extensive ly and such species as Ph leum pratense (timothy) and Bromus 

inermis (awnless brome) are a lso very common . Other herbs such as Lupinus sericeus 

(perennia l lupine ) and Erigeron g label lus (smooth fleabane) are found (Stringer 1 969) .  

Pedon Description 

C lassification : Rego Dark Brown Chemozemic (Ca lcic Cryoboro l l ) .  

Described by: Gera ld Coen . 

Date : September 1 4 ,  1 972 . 

Location :  about ! m i le east of H ighway 5 on the trai l  to a picnic area found north of 

B lakiston Brook and south of Knight 's Lake (Fig . 22) .  
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C l imate : sem iarid continenta l .  

Parent Material : wel l sorted , non-stony, fan a l luvium . 

landform : very gently s loping fan . 

S lope: about 1% i n  the vicinity of the pedon and ranging from 0 to 5% on the map uni t .  

E levation : 4 ,200 feet ASl.  

Rel ief: about 30 feet . 

Aspect :  90 degrees . 

Estimated drainage: we l l  drained . 

Water table :  greater than 1 20 cm below the surface at th is time .  

Vegetation : the main species noted were Ph l eum pratense (timothy) and Bromus 
inermis (awn less brome) . Other species of grasses main ly  Festuca spp . 
were noted .  Erigeron g labe l l us var pubescens (smooth f leabane) and 
other Compositae were noted as welL 

Notes: The soi I temperature at 50 cm was 9 degrees C .  There were no stones 

within the pedon or on the ground surface . The land was used unti l the 

late 1 960 's as a source of hay and pasture . There may have been areas 

that were cu ltivated . 

Ah 0 to 30 cm ; dark reddish brown (5YR 2/2 m) and dark reddish gray 
(5YR 4/2 d and crushed) sandy loam; weak medium granular; friab le; 
p lentifu l  fine  roots; few fine pores; no c lay fi lms; no effervescence; 
no coarse fragments; gradua l wavy boundary; 28 to 33 cm th ick . 

C 30 to 74 cm ; dark brown (7 . 5  YR 3/2 m )  and pinkish gray (7 .5YR 6/2 d )  
sandy loam; massive; friabl e; p lenti fu l  fine roots; few fine pores; no c lay 
fi lms; no effervescence; estimated coarse fragments l ess than 5%; d iffuse 
wavy boundary; 38 to 43 cm thick . 

Ck1 74 to 1 07 cm ; brown (7 . 5YR 4/4 m) sandy loam; massive; very friab l e; 
few fine roots; common fine pores; no c l ay fi lms; strong effervescence; 
no coarse fragments; c lear wavy boundary; 30 to 36 cm th ick . 

Ck2 1 07 to 1 1 7 p lus cm ; reddish gray (5YR 5/2 m) grave l ly sandy loam; singl e  
gra in; loose; no roots; no pores; no  c lay fi lms; strong effervescence; est­
imated coarse fragments 20%. 

COMM ENTS :  

There i s  considerab l e  rodent activity resu lt ing i n  frequent krotovinas . There is a lso 

considerab le earthworm activity . The h igh fauna activi ty resu l ts in mixing which may 

account for lack of a sign i ficant Bm h orizon . 
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MAP UNIT N O .  27 (Cumu l ic  and Orthic Regosols) 

The soi ls of th is map unit are coarse textured with abundant coarse fragments, 

most of which are in the fine grave l fraction . They have formed on various ly colored 

sands and grave ls of a"uvia l fan origin .  The a l luvia l origin in many cases causes 

geologica l  stratification resu lting in various amounts of different size partic l es being 

in particu lar layers . Occasiona l ly strata of materia ls are found as fine textured as 

si l t  loam . A notab l e  examp le is the areas mapped as 27 on the east side of Cameron 

Lake . The water holding capacity of these soi Is wi l l ,  to a large extent , depend on 

the presence of finer textured strata . I n  genera I ,  percolation rates wi " be very rapid . 

Buried Ah and L-H horizons are a common characteristic of this map unit a lthough any 

given pedon may not exh ibit the characteristic . Geographica l ly this map unit is located 

a long the foot of the steeper s lopes in the more mounta inaus part of the park notab ly  

a long the Waterton Lakes ,  Cameron and Bertha Lakes . 

Associated Map Units 

Map units 28, 52 , 57, 64, 90R , 9 1  R ,  1 41 and 1 56 are found associated with 

map unit 27 . Map unit 28 is occasiona l ly found a ssociated with map unit 27 when 

a portion of the fan has become isolated and is no longer accreting with current erosion 

pattern thus a l l owing the formation of a Brun iso l ic profi l e .  Map units 52 , 57 and 64 

are a l l  formed on ti l l  and thus are easi ly separated from map unit 27,which is deve loped 

on fan a l l uvium . Map units 90R and 91 R are both l ithic soi l s  genera l ly associated with 

steep s lopes and map units 14 1  and 1 56 are col luvia l soi ls associated with steep s lopes 

thus a l l owing relative ly easy separation between these units and map unit  27 . 

Competing MOp Uni ts and Differentiae 

Map units 28, 29, 38 and 48 are simi lar to map unit 27 in that they a l l  have 

a l l uvia l fans as parent materials . Map unit 28 can be separated from map unit 27 

by the Bruniso l ic  Bm horizon . Map unit 29 is a G leyed Regoso l and can be separated 

from map unit 27 by the g ley characteristics . Map unit 38 is found on re lative ly steep 

s lopes, genera l ly under grass cover, and thus does not have an L-H horizon character­

istic of map unit 27 . Map unit 48 is genera l ly found on steeper s lopes and contains 
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a larger proportion of coarse fragments in the cobble  and bou lder category . Map 

unit 27 is largely restricted to slopes less than 5% whereas map unit 48 is genera l ly 

restricted to s lopes greater than 5% . On occasion map unit 2 1  may appear to be d iff­

icult to separate from map unit 27, however, the brown color associated with the grass­

land and the lack of L-H horizon in map unit 2 1  shou ld serve as a guide to separating it 

from map unit 27 . 

Vegetation 

Vegetation associated with this map unit is genera l ly characterized by coniferous 

stands un less d isturbed by man or fire . I n  genera l ,  immature stands of 40 to 60 foot ta l l  

Pinus contorta ( l odgepole  pine) artd/or Pseudotsuga menziesi i (Doug las fi r) providing 40 to 

60010 cover are found on the iso lated fans mapped as map unit  27 . Occasiona l ly where 

map unit 27 is mapped at h igher e levations such as Bertha Lake, Abies lasiocarpa (a lp ine 

fir) is the dominant tree species . The over mature 60 to 80 foot ta l l  stands of Picea g lauca, 

Picea engelmanni i  (white spruce , Engelmann spruce) and Abies lasiocarpa (a lpine fir) 

found near Cameron Lake on map un it 27 are somewhat un ique for the map unit . Th is 

may in part be the resu lt of the somewhat finer textures exh ibited by map unit 27 in 

this area and possib ly by the change in moisture relationships that occur on the east 

s ide of Cameron Lake . Occasiona l ly stands of Populus tremu loides (trembl ing aspen) 

and deciduous shrubs are found associated with map unit 27 . Because of the variabi l i ty 

of the vegetation on th is map unit no particu lar association apt ly  characterized the 

vegetation . The dominant shrubs, not in order of importance, are Rubus parviflorus 

(thimb leberry),Spiraea l ucida (white meadowsweet), Berberis repens (creeping mahonia),  

Acer g l abrum (mountain map l e) ,  A lnus crispa (green a lder), and Cornus sto lonifera (red 

osier dogwood ) .  Herbs common ly found on map unit 27 inc lude Arnica cord ifo l ia (heart­

leaved arn ica ) ,  Tha l ictrum venu losum (vieny meadow-rue) , Epi lobium angusti fo l ium 

( fireweed) , C l intonia uniflora , Xerophyl lum tenax (bear grass) ,  and Gramineae(grasses) 

At h igher e l evations such as Bertha Lake and Cameron Lake shrub species such as 

Menziesia ferruginea (fa lse huck leberry) Vaccinium membranaceum (ta l l  bi lberry),  and 

Vaccinium scoparium (grouse berry) are common . Herbs in the latter areas inc l ude 

Xerophyl lum tenax (bear grass) ,  Arnica cordifo l ia (heart- leaved arnica), Tha l ictrum 

venu losum (veiny meadow-rue),  and Ange l ica dawsoni i  (yel low ange l ica ) .  
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Pedon Description (D2) 

C lassi fication : Cumu l ic Regosol (Typic Cryofluvent) . 

Described by : D .  A l lan,  W .  D .  Hol land and Gera ld Coen . 

Date : June 1 4, 1 972 . 

Location : about 1 50 feet northwest of the Boundary Bay warden 1s cabin (Fig . 22 ) .  

C l imate : continenta l .  

Parent materia I :  various ly coloured red and gray fine gravels  and sands found on fan 

a l l uvium . 

Landform; fa irly broad a l luvia l fans . 

S lope: 2 to 3% in the vic inity of the pedon and ranging up to 5% on some of the 

areas mapped as 27 . 

E levation : 4200 feet ASL .  

Rel ief: about 20 feet . 

Aspect: 1 20 degrees . 

Estimated dra inage : we l l  dra ined . 

Water tab le :  probab ly  rarely  with in  90 cm of the surface at  any season of the year . 

Vegetation : Pinus contorta ( lodgepole pine) is dominant . Regeneration with Pseudo-

tsugo menziesi i (Doug las fir )  and Picea g lauco (white spruce) is common . Shrubs 

noted at the site inc luded Acer g labrum (mountain  map le) . Shepherd ia canadensis 

{Canadian buffa lo  berry),Spiraea luc ida (wh ite meadowsweet),  Rubus parviflorus 

th imbleberry),  and Amelanchier a ln ifol ia (saskatoon) .  Herbs inc luded Xerophyl l um 

tenax (bear grass) ,  Arnica cordifo l ia (heart-l eaved arnica ) ,  C li ntonia uniflora , 

Tha l ictrum venu losum (veiny meadow-rue) , and Gramineae (grasses) . Mosses 

were relatively common,providing about 8% cover adjacent to the pedon . 

Notes: Cobb l es and bou lders were not common on the ground surface or within the pedon . 

Soi l was in a virg in  condition . Traces of buried Ah and L-H were found with in 

the pedon resu l ting in the cumu l ic  c lassification . 

L-H 5 to 0 cm ; dark reddish brown and very dark greyish brown (5YR 2/2 m and 
1 0YR 3/2 d ); relative ly undecomposed and sl ight ly  decomposed l eaves, needles,  
and rotten wood with some grasses . Charcoal  a lso was evident . Few to no 
mycel ia observed; p lentifu l  fine and medium roots; c lear wavy boundary; 3 . 5 
to 5 cm thi ck . 
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C l  0 to 2 .5 cm ; brown (7 . 5YR 5/2 m )  loam; weak fine p laty to structur less; very 
friab le; p lenti fu l  fine and medium roots; pores unobserved; no c lay fi lms; no 
effervescence; estimated coarse fragments l ess than l OOk; c lear broken boundary; 
1 . 5  to 2 .  5 cm th i ck • 

C2 2 . 5  to 1 8  cm ; dark reddish brown (5YR 3/4 m )  grave l ly sandy loam; sing le  gra in; 
loose; abundant fine and medium roots; pores unobserved; no c lay fi Ims; no 
effervescence; estimated coarse fragments 50%; c lear wavy boundary; 1 4  to 
1 5  cm th ick . 

C3 1 8  to 38 cm ; dark reddish brown (5YR 3/4 m) grave l ly coarse sand; sing le  gra in; 
l oose; p lenti fu l  coarse and few fine roots; pores unobserved; no c lay fi lms; no 
effervescence; estimated coarse fragments 20%; c lear smooth boundary; 1 8  to 
23 cm th ick . 

C4 38 to 45 cm ; reddish brown (5YR 4/3 m )  si It loam; massive; very friab le; p lentifu l  
coarse and few fine roots; few very fine pores i n  the peds; no  c lay fi lms; no  
effervescence; estimated coarse fragments 5%; c lear wa vy  boundary; 2 . 5  to 
1 0  cm th ick . 

C5 45 to 89 cm ; reddish brown (5YR 4/3 m )  grave l ly coarse sand; sing l e  grain; 
loose; few fine roots; pores unobserved; no clay fi lms; no effervescence; 
estimated coarse fragments l OOk; c lear smooth boundary; 41 to 48 cm th ick . 

C6 89 to 1 1 2 p l us cm ; redd ish brown (5YR 4/3 m) gravel ly coarse sand; (most ly 
less than 5 mm . ); sing le gra in; loose; few fine roots; pores unobserved; no clay 
fi lms; no effervescence; estimated coarse fragments 600k .  

COMMENTS :  

D iscontinuous pockets o f  materia ls sim i lar to C4 were found within C6 . Some of the soi ls 

mapped as map unit 27 have more layers of fine texture such as layer C4 in this pedon . 

A notab le examp le is  the area east of Cameron Lake . Probably the most character istic 

criteria of th is map un it i s  the preva lence of fine gravels and the occurence of fa irly 

fine texture strata with in the pedon . 

MAP UN IT NO. 28 (Orthic Eutric Brun iso l )  

The soi I s  of  this  map unit are coarse textured with a fair amount of  coarse frag­

ments main ly of grave l and cobb le size . They have formed on broad , i l l-defined fan 

shaped landforms having fa ir ly coarse textured materia ls dom inated by red and green 

arg i l l i tes i n  the fine grave l fraction . Because of the fissi le nature of the sedimentary 
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materia ls from wh ich the fan a l l uvium is derived the sands and fine grave ls are p late shaped 

giving the soi ls an easi ly erodable nature . Because of the sma l l  dispersed nature of the 

stab le  areas of the fans where Brunisols can deve lop, map unit 28 is often mapped as 

a complex with map un it 27 to show the Brun isol-Regosol re lationsh ips . Map unit 28 

is of l imited area l extent and is geographica l ly located adjacent to the Waterton and 

Cameron Lakes and a long the B lakiston and Bauerman Brooks . 

Associated Map Units 

Map units 27, 38, 39, 49, 52 , 64, 1 41 and 90R are found in association with 

map unit 28 . Map units 27 and 28 are intimately associated sometimes on the same 

landform but map unit 27 is genera l ly found i n  the somewhat more unstab le s lope positions . 

Map units 38 ,  39 and 49 are sometimes found on the steeper fans or landforms where these 

are adjoining with the more stab le fans or landforms of map unit 28 . Dependi ng upon the 

region with i n  the park, and the degree of development of the soi l ,  map units 52 and 64 

are sometimes found on the ti I I  up lands associated wi th the fans upon which map unit 

28 is developed . Occasiona l ly map unit 28 abuts the steeper s lopes upon which map 

units 1 41 and 90R are deve loped . 

Competing Map Units and Differentiae 

Map unit 1 8  di ffers from map unit 28 main ly because of its river terrace position 

and because of the greater component of coarse fragments in  the soi ls . A sequence of 

soi ls ranging from Regosols to Brunisols to Podzols can be estab l ished on fans . Map 

units 27, 38, 39 and 48 fa l l  into the Orthic Regosols of this sequence . Map unit 28 

is dominantly Orth ic Eutric Brun isol soi l . Map unit 47 is dominant ly Degraded Eutric 

Brun isol and map unit 49 is Ortho Humo-Ferric Podzol soi ls . Some of the soi ls mapped 

as map uni t  1 56 may be Bruniso l ic  but di ffer because c.f the col l uvia l  landform and 

greater tendency toward instabi l ity . 

Vegetation 

Vegetation assoc iated with this map unit is dominated by Pinus contorta ( lodgepole 

pine), Pseudotsuga menziesi i  (Doug las fir) and Abies lasiocarpa (a lpine fir) . In some 

locations Popu lus tremu loides (tremb l i ng aspen) is a lso found . Common shrub species --
inc lude Rubus parviflorus (th imbleberry),5piraea lucida (white meadowsweet) ,  Shepherdia 

canadensis (Canadian buffa lo-berry), and occasiona l ly such species as Vaccinium 

membranaceum (ta l l  b i lberry) and Menziesia ferruginea (fa lse huck leberry) . Associated 
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herbs inc lude Arnica cordifo l ia (heart- leaved arn ica ), Tha l ictrum venu losum , (veiny 

meadow-rue), Epi lobium angustifo l ium (fireweed), Gramineae (grasses) and such species 

as Xerophyl l um ten ax (bear grass) and Disporum oreganum (fairybel ls) .  

Pedon Description (C228) 

C lassi fication : Orth ic Eutric Brunisol (Typic Cryochrept) 

Described by: Gera ld Coen . 

Date : September 1 1  th , 1 972 . 

Location : About one-quarter m i le north of Crandel l Lake and 50 feet east of the tra i l 

(Fig . 22) .  

C l imate : continenta l .  

Parent Materia l :  coarse textured a l luvium with a h igh component of p late- l ike fine 

gravels  in the coarse fraction . 

Landform : i l l-defined fan or gent ly s loping col luvia l landforms . 

S lope: 1 2% in  the vicinity of the pedon and ranging from 8 to 25% on the landform . 

E levation : 4, 800 feet ASL .  

Rel ief: about 1 00 feet . 

Aspect: 45 degrees 

Estimated drainage: wel l dra ined . 

Water tab le :  below the pedon . 

Vegetation : spindly even aged 30 to 40 foot ta l l  P inus contorta ( lodgepole p ine) providing 
40 to 50% cover . There is an odd Pseudotsuga menziesi i (Douglas fir) regenerating 
the area . Shrubs noted in the vicinity i ncluded Alnus crispa (green a lder), 
Shepherdia canadensis (Canadian buffa loberry), Spiraea lucida (wh ite meadow�weet),. 
Berberis repens (creeping Mahonia), Chimaph i la umbellata var .  occ identa l is  
(prince's pine) and the odd Rubus parviflorus (th imb leberry) . Herbs noted inc luded 
Campanu la rotundifG)l ia (com-;:;;on bluebell) E�i lobium angustifo l ium (fireweed ),  
Arn ica cordi foUa (heart- leaved arnica), Pyro a spp . (wintergreen) and Goodyera 
Oblongifolia (ratt lesmake p lantain ) .  Some mosses and grasses were a lso Observed . 

Notes : Stones but not bou Iders were common wi th i n the pedon and on the soi l  surface . The 

soi I was in a virgin condition . 

The c lassification of this soi l is not firm . Pyrophosphate (and c itrate-dithionite) 
data are not avai lab le . There is a Bf horizon based on Fe + AI by Oxalate extraction 
but pyroc lastic shards are present I which probably weather easi ly to give amorphous 
sesquioxide . Neither the morpho logy nor the environment are typica l of Podzo l ic (Spodosol )  
soi Is . 
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L-H 1 . 5 to 0 cm ; b lack (5YR 2/1 m )  and dark brown ( 1 0YR 3/3 m )  partia l ly 
and wel l decomposed organic l itter; abrupt wavy boundary; 0 to 2 . 5  cm 
th ick . 

Ah 0 to 1 2  cm ; brown (7 . 5YR 4/2 m) grave l ly sandy loam; moderate medium 
subangu lar b locky breaking to moderate medium granu lar; very friab le; 
abundant medi um and few fi ne roots; few fi ne pores; no c lay fi Ims; no 
effervescence; estimated coarse fragments 30%; c l ear wavy boundary; 
9 to 1 4  cm th i ck • 

Sf  12  to  38 cm ; strong brown (7 . 5YR 5/6 m)  gravel ly sandy loam; moderate 
medium subangu la� b locky; very friab le; p l enti fu l  fine roots; many fine 
pores; no c lay ft Imsino effervescence; estimated coarse fragments 30%; 
abrupt wavy boundary; 20 to 38 cm thick . 

C 38 to 76 p lus cm ; brown (7 . 5YR 5/2 m )  grave l ly loamy coarse sand; 
singl e  gra in; l oose; very few fine roots; pores unobserved; no c lay fi lms; 
no effervescence; estimated coarse fragments 45% . 

COMMENTS:  

The parent materia l at this particular site i s  quite simi lar to  the parent materia l found 

under map units 38 or 48 . I n  the C horizon the col or is rea l ly an average of the 

variously co lored green and red fine gravel and sand fraction . 

MAP UN IT NO.  29 (G leyed Cumu l ic Regosol )  

The soi ls o f  th is map unit are coarse t o  fine sandy loams and si lt l oams with 

few cobb les with in 1 00  cm of the surface .  Fine gravel sized fragments are composed 

of red and green argi l l ites . They formed from period ica l ly accreted and/or eroded 

a l luvium found on the l ower s lopes of some fans .  The parent materia l i s  imperfectly 

drained a l luvium located at the toe of some fans, genera l ly with a sha l low and fluc­

tuating water tab l e .  Percolation is rapid,and there is probab ly  much latera l movement 

of water, especia l ly with increased creek flow after ra ins or smowmel t .  The largest 

areas of these map units are to be found a long the margins of the Sofa Creek and 

S iakiston Creek fans . S lopes are genera l ly less than 2% .  Geographica l ly th is map 

unit is recognized mainly in the main Waterton Va l ley, north of the townsite . 
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Associated Map Units 

Map units 1 9 , 20, 25 , 26, 31 , 32 and 1 70 are found assoc iated with map 

unit 29 . The river terraces upon which map uni t  1 9  is situated are sometimes found 

adjacent to the fan margins where map unit 29 is mapped . Map unit 20 is situated 

adjacent to the stream channe ls and occasiona l ly a stringer of this map unit wi l l  

d ivide two areas of map unit 29 . Map un its 25 and 26 are wel l  drained associates 

of map uni t  29, genera l ly located up-s lope from i t .  Map unit 32 and 3 1  are char­

acterized by poorly and very poorly drained soi Is respectively and are associated 

downslope from map unit 29 . Map uni t  1 70 is found on the east side of Knight ' s  

Lake where the sand dunes are adjacent to map unit 29 . 

Competing Map units and Differentiae 

Map unit 29 d iffers from most other map units in the Park by virtue of the 

soi ls being imperfectly dra ined . Map uni ts 14 ,  3 1 , 32 ,44 and 53 are a l l  G leysols,  

but are poorly or very poorly drained . Map uni t  25 is simi lar to map unit 29 but 

is characterized by wel l  drained soi ls . 

Vegetation 

Vegetation characteristic of th is map unit i s  dominantly Popu l us ba lsami fera 

(ba lsam poplar) and Popu lus trichocarpa (black cottonwood) with some Popu l us�­

u loides (tremb l ing aspen) . Many of the stands are 40 to 60 feet ta l l  with some stands 

60 to 80 feet ta l l .  Canopy density is often 40 to 60% and sometimes 20 to 40%. 

The ta l ler stands genera l ly have considerab l e  windfa l l  and decadence . The shorter 

stands are often immature with some retarded growth due to site and c l imate . There 

are some thrifty mature stands . The l ower vegetation consi sts of 25% coverage of 

the shrub association of Amelanchier a ln ifo lia(saskatoon) ,  Rosa acicu laris (prickly 

rose) and Rubus parviflorus (thimbleberry); and 80% coverage of the herb association 

consisting of Gramineae (grasses) ,  Hedysarum su lphurescens (yel l ow hedysarum) ,  

Herac leum lanatum (cow parsnip)  and Tha l ictrum venu losum (veiny meadow-rue) .  

Pedon Description (Cl l 0) 

C lassification : G leyed Cumu l ic  Regosol (Aquic Cryofluvent) 

Described: Gera Id Coen . 

Date: August 7, 1 971 . 
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location : About -i m i le south east of the riding stab les ( Fig . 22) .  

C l imate : continenta I .  

Parent materia l :  recent fan a l luvium . 

landform : low ang l e  a l l uvia l fan .  

S lope: 1 to 2% in the area and the same across the pit . 

E l evation : about 4200 feet ASl .  

Rel ief: about 20 feet on  this landform . 

Aspect: about l S0 degrees, bare ly d iscern ib le .  

Estimated dra inage: imperfectly drained . 

Water tab le :  within 1 00 cm in spring and lower in fa l l . 

Vegetation : about 40 to SOOk canopy density consisting of Pt!u 14 ba lsamifera (ba lsam 
pop lar) and Po u lus tricocar� (b lack cottonwood) a out 0 to 60 feet ta l l .  
Sa l ix spp . (wi ows and Bet�a occidenta l i s  (swamp birch) are found c lose by 
and Gramineae (grasses) and Heracleum lanatum (cow parsnip) are associated 
herbs . 

Notes: Soi l temperature at SO cm was 1 0  degrees C .  There was essential ly no stones 

in the upper 76 cm . The Ckg3 horizon was estimated to contain l S% cobb le 

sized coarse fragments . There were few, i f  any, boulders or stones on the soi l 

surface .  The soi l i s  virg in . A flood a long the B lakiston Creek in 1 964 

probab ly deposited the Ck l described be low .  

l O .S  to 0 cm ; undecomposed deciduous l eaves . 

Ckl 0 to S cm ;  l ight brownish gray ( 1 0 YR 6/2 m)  very fine sandy loam with few, 
fine d istinct reddish yel low (7 . S  YR 7/6 m )  mott les; weak, coarse p laty; very 
friab le; abundant med ium roots; few to no pores; strong effervescence; abrupt , 
smooth boundary; 3 . S  to 6 . S  cm thick . 

Ahb S to 1 0  cm ; redd ish brown (SYR 4/4 m) si l t  l oam without evident mottles; 
weak , fine granu lar with evidence of med ium subangu lar b locky; friab l e; 
abundant large roots; no evidence of pores; very weak effervescence; c l ear, 
wavy boundary; 2 . S  to 8 cm thick . 

Ck2 1 0  to 2S cm ; dark brown (7 . SYR 4/4 m )  sandy l oam and fine sandy loam 
without evident mott l es; massive; friab le; p lentifu l  med ium roots; few , 
fi ne pores; strong effervescence; c lear, wavy boundary; 1 3  to 1 9  cm th ick . 
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Ckg1 25 to 46 cm ; grayish brown ( l OYR 5/2 m) sandy l oam with few fine faint 
( 1 0YR 5/4 m)  mott les; sing le  grain; loose; p lenti fu l  med ium roots; no 
evident pores; strong effervescence; c lear , wavy boundary; 1 5  to 23 cm 
thi ck . 

Ckg2 46 to 74 cm ; brown ( l OYR 5/3 m) si l t  loam with many , medium distinct 
ye l lowish red (5YR 4/6 m) mott les; massive; friable; few med ium roots; 
few medium pores; strong effervescence; c lear, wavy boundary; 25 to 
30 cm thick . 

Ckg3 74 to 90 p lus cm ; brown (7 .5YR 5/2 m) grave l ly sandy loam with common 
medium d istinct dark reddish brown (5YR 3/4 m)  mott les; s ing le gra in; 
loose; few medium roots; moderate effervescence; estimated 1 5% cobble 
sized coarse fragments . 

COMMENTS : 

Each "horizon " is more l ike a layer representing one or severa l f lood accumu lations of 

materia l of simi lar texture . Other pedons in  the area are re latively more homogeneous 

(with regard to texture and morphology) and often do not have free l ime at or near the 

surface . 

MAP UN IT N O .  3 1  (Orth ic Humic G l eyso l )  

The soi ls of this map unit are medium textured . They have formed from a l luvium 

a long the edges of bodies of water where spring flooding is frequent . The soi l is satur­

ated unti l late spring or early summer resu lting in reducing conditions for much of the 

year . The water tab le is h igh enough in the spring that it restricts the growth of 

Popu lus ba lsami fera (ba lsam pop lar) and in many cases Sa l ix spp . (wi l lows) . Assoc iated 

better dra ined map units are 30 and 29 .  Some inc l usions of these map un its are a lso 

present .  Geograph ica l ly these soi l s  are mainly located a long the margins of lower 

Waterton Lake, Knight Lake and the Dardane l les . 

Associated Map Units 

Map units 25, 29, and 32 are found in  association with map unit 31 . Where 

map uni t  3 1  is found i t  wi l l  be situated between one of the three above map units and 

a body of water . With increasing ly  better drainage the sequence is  3 1 , 32 , 29 and 25 . 

Occasiona l ly the transi tion wi l l  be abrupt enough that map unit 32 and l ess often 29 

are not recognized between map unit 3 1  and map unit 25 . 

Competing Map Units and Differentiae 

The very poorly drained soi ls characterizing map unit 31 separate it from most 
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other map un its in the Park . Map units 14 ,  44 and 53 are a l so characterized by poorly 

dra ined soi ls but the river terrace landform of map unit  1 4, the very cobb ly nature of 

map unit 44 and the ti l l  materia l of map un it 53 separate them from map unit 31 . Map 

unit 32 is inundated by water for shorter periods than is map unit 31 and thus is separated 

by the dominance of poor ly dra ined , rather than very poorly dra ined soi l s .  

Vegetation 

Vegetation characteristica l l y  associated with th is map unit i s  Carex aquati l is  

(water sedge) and other Carex spp . (sedges) . 

Pedon description ( C 1 l 8) 

C lassification : Orth ic Humic G leysol (Ca lcic Cryaquol l )  

Described by: Gera ld  Coen . 

Date : August 20, 1 971 . 

Location : The southeast corner of the east arm of Maskinonge Lake (Fig . 22) . 

C l imate : continenta l 

Parent Materia l : med ium textured a l luvium located adjacent to river and lake margins . 

Landform : s low water a l luvia l terraces and lacustrine marg ins . 

S lope :  less than !% . 

E levation : 4, 1 95 feet ASL . 

Rel ief: I or 2 feet on this map unit . 

Aspect: none . 

Est imated dra inage:  very poorly dra ined . 

Water tab l e: most seasons probab ly  at the surface unti l m id-Ju ly . 

Vegetation : odd Sa l ix spp . {wi l low) near margin of map unit and on hummocks, otherwise 

Carex spp . (sedges ) .  

Notes: Soi I temperature at  50 cm was 1 0  degrees C .  Estimated cobbles in entire pedon 

less than 1 % by volume increasing s l ightly with depth . The soi l is virg in . 

Ahgk 0 to 1 5  cm ; very dark brown ( l OYR 2/2 m) and very dark gray ( 1 0YR 3 . 5/1 d )  
loam with few fine d isti nct dark yel lowish brown ( l OYR 4/4 m )  mottles; 
moderate fine granu lar; friable; p lentifu l  fine roots; pores were not observed; 
strong effervescence; estimated coarse fragments l ess than 1 %  by volume; 
abrupt, irregu lar boundary (tonguing); 1 0  to 1 8  cm thick . 
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Bgk 1 5  to 41 cm ; dark gray ( l OYR 4/1 m) si lt  loam to si lty c lay loam with many 
medium d istinct strong brown (7 .5YR 5/8 m )  mottles; moderate,  med ium sub­
angu lar b locky; friab l e; few fine roots; common fine pores; very s l ight 
effervescence; estimated coarse fragments l ess than 1 %  by vol ume; abrupt , 
smooth boundary; 20 to 28 cm thick . 

BCgk 41 to 76 cm ; gray (5Y 6/1 m )  si lt  loam with few medium strong brown (7 . 5YR 5/Sm) 
mottles; weak large subangu lar b locky; friable; very few roots; common fine pores; 
strong effervescence; estimated coarse fragments l ess than 2% by volume; d iffuse, 
wavy boundary; 35 to 37 cm thick. 

Cgk 76 to 89 p lus cm ; gray (N  6/ m )  si l t  loam with many med ium prominent strong 
brown (7 .5YR 5/8 m )  mott les; massive; friab le; no roots; common fine pores; 
strong effervescence; estimated coarse fragments l ess than  2% by volume 

COMMENTS: 

There was a 1 cm thick band of Ahb (k) horizon at about 28 cm depth (the Bgk - BCgk 

horizon boundary) ind icating the cumu l ic  nature of the profi Ie development . Snai I 

she l ls are evident in the BCgk and Cgk and occasiona l ly in the Ahgk horizon . On 

August 20, 1 971 the river and lake level had dropped so that at this  site the water tab le  

was deeper than 76 cm below the surface .  However , a t  the end of  June 1971 the area 

was flooded with 1 5  to 30 cm of water . 

MAP UNIT NO.  32 ( Orth ic Humic Gleyso l )  

The soi ls of th is map un it are medium textured varying from fine sandy loam 

to loam . They have formed from a l luvium a long fan margins ad jacent to the Waterton 

river or lakes . The parent materia l is saturated much of the year and wet most of the 

summer . The soi Is are probably quite permeable but the water tab le  is so c lose to the 

surface that the permeabi l ity is of l ittl e  practica l consequence . The inc lusions are 

main ly of the s l ight ly better dra ined soi ls (map unit 29) and of the very poorly dra ined 

soi ls (map unit  31 ) both of which have simi lar texture and devel opment . Geographica l ly 

these soi ls are l ocated mai n ly on both sides of the Dardanel les  and ad jacent to the 

shores of Lower Waterton Lake and Knight 's lake . 

Associated Map Units 

Map units 1 5, 1 9, 25, 26, 29, 31 , 50, 53 and 57 are found i n  association with 

map unit 32 . Map unit 32 is genera l ly situated between the above map units and a 



- 54-
body of water or , on occasion map unit 3 1  may be between map unit  32 and the body 

of water . Map unit 29 is genera l ly on a s l ight ly better drained position ,  between map 

unit 32 and map units 25 or 26 . Occasiona l ly map un its 25 and 26 may have a common 

boundary with map unit 32 , when a fairly abrupt change occurs from we l l  to poorly 

dra ined . Map units 1 5  and 1 9  adjoin map unit 32 when the fan upon which map unit 

32 is l ocated disects a river terrace on which map units 1 5  and 1 9  are located . Map 

units 50, 57 and 53 adjoin map unit 32 when mora inic landforms form the boundary of 

the fan on which map unit 32 is located . Map units 50 and 57 adjoin  in upland positions 

and map unit 53 adjoins map unit  32 in poorly drained positi ons .  

Competing Map Uni ts and Differentiae 

The poorly dra ined , near ly stone free nature of the soi ls characterizing map 

unit 32 separate it from most of the other map units in the Park . Map units 1 4, 44 

and 53 are characterized by poorly  drained soi ls but the river terrace landforms of 

map unit  1 4, the very cobbly nature of map unit 44 and the ti l l  materia l of map un it 

53 separates them from map unit 32 . Map unit 3 1  i s  inundated by water for most of 

the growing season and is separated from map unit 32 by its very poorly dra ined soi ls 

whereas map unit 32 is  characterized by poorly dra ined soi ls . Map units 29, 1 5  and 

42 are simi lar in texture to map unit 32 but are imperfectly and we l l  dra ined rather 

than poor ly dra ined .  

Vegetation 

Vegetation characteristic of th is map un it i s  dominantly shrubs and herbs . The 

shrub layer assoc iation provides about 60% cover with Sa l ix spp . (wi l lows) and A lnus 

tenui fo l ia (mountain a lder ) .  Herbs provide about 50% cover i n  an association inc lud ing 

Petasites sag ittatus (arrow- l eaved colt 's foot) ,  Carex flava , Carex aquati l i s  (water 

sedge) and Carex rostrata (beaked sedge) .  

Pedon Description {C1 l 6} 

C lassification : Orth ic Humic G leysol (Typic Cryaquol l )  

Described by : Gera ld Coen . 

Date : Ausust 1 2 , 1 971 . 

Location : about 1/10 m i l e  south of B lakiston Creek and 1/1 0 m i l e  east of the Dardanel les .  

(Fig .  22) .  
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C l imate : Continenta l .  

Parent materia l :  a l l uvium located at fan margins . 

Landform : A l luvia l fan . 

S lope: !% to l eve l .  

E l evation : 4, 203 feet ASL . 

Rel ief: about 20 feet on the landform . 

Aspect: about 1 50 degrees barely d iscern ib le . 

Estimated dra inage: poor ly dra ined . 

Water tab le :  at or near the surface in June and probably part of July, within 40 cm . 

throughout the season in  many years . 

Vegetation : near the pit Sa l ix spp . (wi l lows) were abundant and Carex spp . (sedges) 

fi l led the sma l l  open areas between the shrubby trees . 

Notes: There were very few cobbles and bou lders with in the pedon and none were 

observed on the surface .  The present soi l is virgin , but because of frequent 

inundation with water and sediment, there is l itt l e  profi le  development . 

Ahg 0 to 1 3  cm ; dark reddish brown (5YR 3/2 m) and brown (7 . 5YR 4 . 5/2 d )  
loam with common fine faint dark reddish brown (5YR 3/3 m )  mottles; 
moderate, medium granu lar; friab l e; abundant very fine roots; common 
fine pores; estimated coarse fragments - n i l ;  c lear, wavy boundary; 1 3  to 
1 8  cm thick . 

Bg1 1 3  to 18 cm; reddish gray (5YR 5/2 m) very fine sandy loam to si lt loam 
with common fine distinct yel lowish red (5YR 5/8 m) mottl es; moderate 
medium subangu lar b locky; friab le; few medium roots; common fine pores; 
weak effervescence l oca l Iy around fragments of l imestone; estimated coarse 
fragments l ess than 5%; abrupt, broken boundary; 1 . 5 to 8 cm thi ck . 

Bg2 1 8  to 53 cm ; brown (7 . 5YR 5/2 m )  s i l t  loam with common fine d istinct 
yel lowish red (5YR 4/6 m )  mottl es and b lotches of dark reddish gray 
(5YR 4/2 m )  materia l ;  moderate, medium subangu lar b locky; friab l e; 
very few medium roots; many fine pores; estimated coarse fragments less 
than 5%; c lear, wavy boundary; 33 to 41  cm th ick • 

Cg 53 to 76 p lus cm ; dark brown (7 . 5YR 4/2 m) very fine sandy loam with few 
fine d istinct strong brown (7 . 5YR 5/6 m )  mottl es; massive, friabl e; roots and 
pores cou ld not be determined because below water tab l e; estimated coarse 
fragments 5% . 
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COMMENTS:  

At the time of sampl ing the groundwater l eve l was 38 cm below the soi l surface . 

There were ':1 few grave l sized materia ls d istributed throughout the pedon but 

considerab ly less than 20% . 

MAP UNIT N O .  36 (Orth ic and Dark Gray luvisols) 

The soi ls of this map unit are med ium to coarse textured with very few 

coarse fragments . They appear to have formed on brownish sandstone which has 

either weathered in situ or been loca l ly transported by a l luvia l water action . The 

soi Is are somewhat finer textured where they are shal low to the sandstone bedrock 

and at the foot of s lopes where water wash appears to have been more active these 

soi ls are somewhat coarser . In  stab le  positions where coniferous vegetati on  is 

present the c lassification of the dominant pedon is Orth ic Gray luvisol , however 

in stab l e  positions where deciduous trees, main l y  Popu lus tremuloides (tremb l ing 

aspen) are common the earthworm activity associated with these soi ls resu lts in con­

siderab l e  m ixing (see map unit 58) of the l-H and Ah horizons with the Ae horizon 

resu l ti ng in a type of Dark Gray luvisol ic deve lopment. On some lower s lopes the 

m ixing by earthworms is apparently sufficient to prevent any i l l uvia l-e luvia l horizon 

separation resul ting in an apparent AC profi l e  or a Regosol ic profi l e .  Map unit  36 

is geograph ica l ly located east of the Dardanel les and Knight's lake near the top of 

the ridge that forms the va l l ey and sma l l  areas east of the Be l ly River and north of the 

h ighway north of Sofa Mounta in ,  and a long the north fork of the Be l ly river near the 

Pork boundary . 

Associated Map Units 

Map units 25, 29, 32 , 50, 55, 57, 58, 61 and 141  are found in association 

with map unit 36 . Map unit 25 is found on wel l  formed fans which are sub jected to 

enough disturbance to prevent profi le  formation . Map unit 29 is found in very gent ly 

s loping areas where forested G l eyed Regosol soi l s  are found . Map unit  32 is found 

in fa irly sf!:r.ong depressiona l areas where water stands for significant periods of the 

year forming G leysols . Map units 50 and 58 are found in assoc iation with the Dark 

Gray luvisol ic end member of map unit 36 . Map unit 50 is associated, with the 

grass land and shrubby Popu lus tremu loides areas whereas map unit 58 is  associated 

with earthworm m ixing of soi ls tend ing towards luviso ls .  Map unit 55 is  associated 
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with map unit 36 where steep ti l l  s lopes abut the sandy outcrops . Map unit 57 

is genera l l y  found in association with the Gray Luvisol end members of map unit 

36 and shows up where the dense cordi l Ieran ti l is with coniferous vegetation abut 

the sandstone or weathered sandstone outcrops. Where: map unit 36 is c lose to 

steep mountain fronts such as the north fork of the Be l ly River map units 61 and 141 

are found abutting it on ti I I  and col luvia I s lopes respectively . 

Competing Map Uni ts and Differentiae 

Soi l s  with few coarse fragments and relatively coarse texture are the two 

characteristics which wi l l  be most useful in separating map unit 36 from other 

map units i n  the Park . Map unit 25 may have few coarse fragments and a coarse 

texture but does not have a B horizon and thus can be separated . Map unit 26 is 

genera l ly associated with a grass land environment and soi ls with Chernozemic Ah 

horizons separates it from the soi ls with Luvisol ic  Ah-Ae horizon sequence of map 

unit 36 .  Map unit 29 i s  i n  a n  area of excess moisture, thus the soi Is have G leyed 

characteristics . Map unit 37 has soi ls with a deep b lack surface which may, at 

times, be confused with the Dark Gray Luvisol ic  end member of map unit 36 . However, 

the lack of a B horizon and any associated increase in c lay in the B horizon of the soi Is - - . 
shou ld make separation relatively simp le . Map units 41  and 42 may at times be simi lar 

to map unit 36 but shou ld be easi ly separable because of their si lt loam textured soi ls . 

Vegetation 

Vegetation associated with the Dark Gray Luvisol ic end member of th is map 

unit is dominantly relative ly pure stands of 20 to 40 foot ta l l  Popu lus tremuloides 

(trembling aspen) providing 40 to 60% coverage . Where significant amounts of Pinus 

contorta ( lodgepole pine) or occasiona l ly Picea g lauca (white spruce) are found a 

Gray Luvisol end member is dominant . In this map uni t  shrubs are characterized by 

the associations made up of Ame lanchier a ln ifo l ia (saskatoon), Rosa acicu laris 

(prick ly rose), and Rubus parvifl�us (th imbleberry) and herbs are characterized by 

the association made up of Gramineae (grasses), Hedysarum su lphurescens (yel low 

hedysarum), Herocleum lanatum (cow parsnip), and Tha l ictrum venulosum (veiny 

meadow-rue).  In the areas where appreciable coniferous trees are present I 
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Shepherd ia canadensis (Canadian buffaloberry) and Ccrnus stolonifera (red osier 

dogwood) are found rather than the saskatoon and thimb leberry . Herbs more prominent 

in the latter situation i nc l ude Disporum oreganum (fa irybe l ls )  and Fragaria sp . (straw­

berry) • 
The two type pedons making up this map unit are given in the fol lowing 

pedon descriptions :  

Pedon Description (C 1 57) 

C lassification : Orthic Gray Wooded (Typic Cryobora lf) .  

Described by: W .  D .  Hol land and Gera Id Coen . 

Date : Ju ly 25, 1 972 . 

Location : near the top of the ridge about ! m i le southwest of where Sofa Creek 

changes from a northerly d irection to a westerly d irection (Fig . 22) . 

C l imate : continenta l .  

Parent Materia l :  b rownish sandstone either weathered in  situ or modified by the 

action of running water to give l oca l a l l uvium . 

Landform : va l l ey sides or modified a l l uvial fans . 

S lope: about 17% in  the vicinity of the pedon and 5 to 40% in the map uni t .  

E l evation : 4 ,700 feet ASL .  

Rel ief: about 200 feet . 

Aspect: 290 degrees . 

Estimated drainage : we l l  dra ined .  

Water tab le :  probab ly rarely with i n  90 cm of the surface .  

Vegetation : m ixed forest with a fairly h igh percentage of coniferous trees such as 
Pinus contorta ( lodgepole pine), Pseudotsuga menziesi i (Douglas fir), and 
Picea g lauca (wh ite spruce) . Deciduous trees inc luded P:ru lus trichocarpa 
(b lack cottonwood), Populus tremuloides (trembl ing aspen , and Betula 
papyrifera (whi te birch) .  A dense understory very rich i n  spec ies,  included 
shrubs such as Symphoricarpos occidenta l is (western snowberry), Amelanch ier 
a lnifol ia (saskatoon), Rubus parviflorus (thimb leberry), and Rosa acicularis 
(prickly rose ) .  Herbs included Thalictrum venu losum (veiny meadow-rue), 
Veratrum eschscholtz i i  (fa lse hellebore), Heracleum lanatum (cow parsn ip) , 
and Gram i neae (grasses) . 

Notes : There were few stones or bou lders either with in the pedon or on the soi l  
surface .  The soi l was i n  a virgin condition . 
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l-H 1 8  to 0 cm ; b lack ( l OYR 2/1 m ); moderate ly wel l ,  grading to we l l  decomposed 
organic matter with depth; common white mycel ia; abundant coarse and medium 
roots; abrupt smooth boundary; 1 3  to 20 em thick . 

Ae 0 to 1 8  cm; grayish brown to dark grayish brown ( 1 0YR 5/2 to 4/2 m}sandy loam; 
moderate coarse p laty; very friab le; abundant coarse and medium roots; few 
fine pores; no c lay fi lms; no effervescence; estimated coarse fragments less 
than 2%; c lear wavy boundary; 1 3  to 23 cm thick . 

St 1 8  to 51 cm} brown to dark yel lowish brown ( l OYR 4/3 to 4/4 m )  sandy c lay 
loam; moderate coarse subangu lar b locky; firm; few medium roots; common 
medium pores; continuous thin c lay fi lms; no effervescence; estimated coarse 
fragments l ess than 2%; c lear wavy boundary; 1 5  to 20 cm th ick . 

C 51 to 76 plus cm ; dark grayish brown ( 1 0YR 4/2 m )  loamy sand; massive to 
sing le  grain; l oose; few fine roots; few medium pores; no c lay fi lms; no 
effervescence; estimated coarse fragments less than 5%. 

R(?)  Sandstone simi lar to the C materia l .  It i s  fractured but may be bedrock . At 
this depth it can be dug with a shove l .  Some rocks simi lar to the ones here 
are seen within the solum and are entire ly weathered, on ly their outl ine 
remaining . 

COMMENTS: 

There is some mixing of the L-H with the Ae by earthworms causing areas of the Ae 

to be darker than the matrix . However, if  the l ightest color is used it  fa l ls within 

the definition of an Ae . 

Pedon Description (C249) 

C lassification : Dark Gray Luviso l (Mol l ic Cryobora l l )  

Described by: Gera ld Caen . 

Date : September 1 6, 1 972 . 

Location : about 2.\ mi les east of the Cardston Highway a long the Chief Mountain 

H ighway and then south of the old h ighway about 1 00 yards ( Fig . 22) .  

C limate: continenta l .  

Parent materia l :  brownish sandstone either weathered in situ or modified by the 

action of running water to give loca l a l luvium . 

Landform : va l l ey s ides or modified a l luvia l fans . 
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S lope :  1 5% in  the vicinity of  the pedon and 10  to 30% in the map un i t .  

E levation :  4, 500 feet ASL . 

Rel ief: less than 1 00 feet . 

Aspect: 250 degrees . 

Estimated drainage: we l l  drained . 

Water tab le :  water tab le is probab ly rarely found within the pedon . 

Vegetation : 30 to 40% cover with 30 to 40 foot ta l l  Pobu lus tremu loides (trembl ing 
aspen) with much regeneration by aspen . The a undant understory is  rich in 
species inc luding shrubs such as Berberis repens (creeping mahonia), Betu la 
occidenta l i s  (water birch) ,  Rosa acicularis (prick ly rose), Symphoricarpos 
occidenta l is (western snowberry),Spiroea lucida(white meadowsweet), Prunus 
virginiana (chokecherry), and the odd Sal ix spp . (wi l lows) .  Common herbs 
include Epi lobium angustifo l ium (fireweed), Tha l ictrum venu losum (veiny 
meadow rue), Arnica cordifolia (heart- leaved arnica), Lathyrus ochroleucus 
(wi ld sweetpea), Dis�orum oreganum (fa irybel ls), and an occasional Heracleum 
lanatum (cow parsnip and Geranium viscasissimum (sticky purple geranium). 
Gramineae (grasses) provide about 30% cover . 

Notes: The soi l  temperature at 50 cm was 9 degrees C .  There were essentia l ly no 

stones on the surface in the vicinity of the pedon nor within the pedon itse lf.  With in 

the map unit stones vary from 0 to 200k in  the pedon . The soi I was in a virgin condition . 

L -H 4 to 0 cm; very dark brown ( l OYR 2/2 m ); fluffy relatively well decomposed 
deciduous leaves; pl entiful fine roots; abrupt wavy boundary; 1 . 5 to 8 cm 
th ick . 

Ahe 0 to 8 cm ; very dark brown ( 1 0YR 2/2 m) sandy loam; weak fine granu lar; 
friab le; abundant fine and med ium roots; unab le  to observe pores; no c lay fi Ims; 
no effervescence; estimated coarse fragments less than 2%; c lear wavy 
boundary; 8 to 1 3  cm thick . 

Ae 8 to 1 5  cm ; grayish brown ( 1 0YR 5/2 m)  sandy loam; weak fine p laty; friab le; 
p lentifu l  fine roots; common fine pores; no c lay fi lms; no effervescence; 
estimated coarse fragments l ess than 2%; c lear wavy boundary; 5 to 1 0  cm 
th ick . 

Bt 1 5  to 46 cm ; dark grayish brown ( 1 0YR 4/4 m)  matrix and brown (l OYR 4/3 m) 
ped face, loam; moderate med ium subangu lar b locky; friab le; p lentifu l  fine 
roots; common medium and p lenti fu l  fine  pores; common th in c lay fi Ims; no 
effervescence; estimated coarse fragments less than 2%; gradua l wavy boundary; 
25 to 36 cm th ick . 

C 1  46 to 97 cm ; l ight ol ive brown (2 .5Y 5/4 m )  sandy loam; massive (pseudo 
medium p laty); friab le; very few roots; common fine pores; no effervescence; 
estimated coarse fragments less than 2%; c lear wavy boundary; 48 to 53 cm 
thick . 
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C2 97 to 1 09 p lus cm ; l ight ol ive brown (2 .5Y 5/4 m) sandy loam; massive 
(strong large pseudo p laty); firm; few medium roots; very few pores; no 
c lay fi lms; no effervescence . The C2 horizon is comprised of weathE!red 
sandstone which can be relatively easi ly dug and having eas i ly d iscernible 
strata . This may be bedrock or on ly a large flag . 

COMMENTS: 

The Ae horizon is about 40 to 60% disturbed by dark earthworm channe ls up to 5 mm 

in diameter . Thi s  pedon m�y be somewhat coarser than the average of the map un it . 

MAP UN IT N O .  37 (Cumul ic Regosol )  

The soi l s  of this map unit are medium and coarse textured with on ly occasiona l 

coarse fragments . They have formed on gently slOping fan materia ls  which are in a 

landscape position that favours the col lection of water from h igher s lope positions . 

The frequent movement of water through and beneath the profi Ie promotes the deve l­

opment of a b lack ,  organic rich Ah hroizon which is fairly thick . The continua l  

downslope erosion of  soi l materia ls  a l so lends to  the cumul ic  nature of  the th ick Ah 

horizons . Map unit 37 is geographically located main ly between Sofa Mountain and 

the Ch ief Mountain h ighway . Isolated areas are a l so found near Cameron lake and 

in the Horseshoe Basin- Oi l Basin area . 

Associated Map Units 

Map units 29, 32, 38, 47, 50, 52, 55, 57, 64, 1 41 , 1 56 and 1 60 are found 

associated with map unit 37 . Map uni ts 29 and 32 are found at lower e levations in 

wet depressiona l areas adj oining map unit 37 . Map units 38 and 47 when they adjoin 

map unit 37, are general ly found at somewhat h igher elevations and on somewhat more 

steeply s loping fans where the characteristics are not significantly influenced by accum­

u lating water . Map units SO, 52 , 55, 57 and 64 are found on morainic landforms 

adjacent to or h igher than the associated map unit 37 . Map unit 64 is genera l ly 

restricted to the western part of the Park whereas map uni t 50 is restricted to the 

grassland areas . Map units 1 41 , 1 56  and 1 60 are found associated with map unit 37 

ups lope ad jacent to the mountains and on considerably more steeply s loping land . 
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Competing Map Units and Differentiae 

Map unit 1 9  differs from map unit 37 because it  is characterized by soi Is which 

lack a significant L-H horizon and by its occurence on a l luvia l river terraces rather 

than fan shaped landforms . Map unit 25 d iffers from m::lp unit 37 because its soi ls have 

th in not prominant Ah horizons and genera l ly i nsignificant L-H horizons . Soi ls of map 

unit 29 differ from those of map uni t  37 main ly because of th in L-H and Ah horizons . 

Soi ls of map unit 32 differ from those of map uni t  37 because of their very strong ly g leyed 

characteristics . The lack of an L- H  horizon and the very predominant fine gravel fraction 

composed of sha les serves to d ifferentiate map uni t  38 from map unit 37 . The finer text­

ure and t he presence of we l l  deve loped structure in soi Is of map units 41 and 42 serve 

to separate them from map unit 37 . Map un it 48 differs by having soi ls with a considerably 

greater number of coarse fragments and coarser texture as wel l  as lacking a significantly 

deep organic rich Ah horizon . Map unit 67 differs from map unit 37 by the ti l l  parent 

materia l on which it is developed and by the considerab ly finer texture . 

Vegetation 

Vegetation associated with th is map unit is genera l ly characterized by various 

associations of Popu lus balsamifera (ba lsam poplar), Popu lus tremu loides (trembl ing aspen), 

and Picea g lauco (white spruce) .  Occasiona l ly one or more of these spec ies wi l l  be found 

mixed with Abies lasiocarpa (a lpine fir) or Pinus conterta ( lodgepo le pine ) .  Occasiona l ly 

wet inc lusions with in the map unit are covered by vegetative species such as A lnus 

tenuifo l ia (river alder) and Sa l ix spp . (wi l lows) .  Shrubs associated with thi s  map uni t  

include such species as  Rubus parviflorus (thimbleberry), and in some areas °Menziesia 

ferruginea (fa lse huck leberry) and in other areas Amelonchier a lnifolia (saskatoon) ,  

Spiraea lucida{white meadowsweet) and Rosa acicu laris. (prickly rose) . Herbs inc lude 

such species as Tho l ictrum venu losum (veiny meadow rue),  Heracleum lanatum (cow 

parsnip), Arnica cordifo l ia (heart- leaved arnica )  and Hedysarum su lphurescens (ye l low 

h edysarum) • 
Pedon Description (C2 16) 

C lassification : Cumu l ic  Regosol 
1 

(Aquic Cryobora l l )  

Described by: Gera ld Coen . 

1 Strictly interpreted the Ah horizon might fa l l  within the definition of a Chernozemic 
Ah but i t  violates the traditional concept of Chernozemic soi ls which are thought to 
form under grassland or transitiona l grassland-forest vegetation .  



-63-

Date : September 8th , 1 972 . 

Location : about ! m i le  east of the turnoff to the fire tower on Chief Mountain H ighway 

and then H m i l es south (Fig . 22) . 

C l imate : continenta l .  

Parent materia l :  coarse and medium textured strati fied a l luvium with few coarse fragments . 

Landform : gent ly s loping fans somewhat constricted by the adjacent va l l ey wa l ls .  

S lope :  4% i n  the vicinity of the pedon and rangi ng from 2 to 1 0% on the landform . 

E l evation : 5400 feet ASL.  

Rel ief: 40 feet . 

Aspect: 0 degrees . 

Estimated Dra inage: moderately we l l  dra ined . 

Water tab le :  50 cm from the ground surface . 

Vegetation : about 25% cover was provided by 30 to 40 foot ta l l  trees such as Popul,us 
balsamifera (ba lsam poplar), PoZ l us tremuloides (tremb l i ng aspen) and Picea 
glauco (white spruce) . Shrubs served incl uded Cornus stolonifera (red osier 
dogwood),  Lonicera i nvoluctra (bracted honeysuckfel,Ribes oxyacanthoides 
(wi ld gooseberry) and Ribes hudsonianum (wi ld b lack currant). Herbs observed 
inc luded i lobium angUstifolium (fireweed), Hedrarum su lphurescens (ye l low 
hedysarum , Geranium viscosissimum (sticky purp e geranium), Heracleum 
lana tum (cow parsnip), Arnica cordifol ia (heart- leaved arn ica), Thalictrum 
venulosum (veiny meady rue), Veratrum eschscholtz i i  (fa lse he l lebore) and 
Pyrola spp . Few grasses or mosses were observed . 

Notes: The soi l s  temperature at 50 cm below the minera l surface was 8 degrees C .  

There were very few stones with in the pedon or on the surface The soi l was 

in a virgin condition .  

L-H 1 5  to 0 cm ; b lack (5YR 2/1 m )  wel l decomposed organic materia l with a 
fa ir ly h igh m inera l component; abundant fine and medium roots; abrupt 
wavy boundary; 1 3  to 20 cm thick . 

Ah 0 to 1 3  cm ; b l ack (5YR 2/1 m )  and very dark gray (SYR 3/1 d )  sandy loam to 
l oam; weak large subangular b locky; very friab le; p l entifu l  fine roots; few 
fine pores; no c lay fi Ims; no effervescence; estimated coarse fragments 2%; 
c lear wavy boundary; 1 0  to 20 cm thick . 
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C 1 3  to 46 cm ; dark gray (5YR 4/1 m )  and p inkish gray (7 . 5  YR 6/2 d) sandy 
loam with very dark gray (5YR 3/1 m )  b lotches; massive to single grain; very 
friab le; few fine roots; few fine pores; no c lay fi lm; no effervescence; estimated 
coarse fragments less than 2%; abrupt wavy boundary; 23 to 36 cm thick . 

Ahb 46 to 53 cm ; dark reddish brown (5YR 3/2 m) and brown (7 . 5YR 5/2 d) sandy 
loam; moderate coarse subangu lar b locky; very friab le, non-sticky non-p lastic; 
few fine roots; few fine pores; no c laYff lms; no effervescence; estimated coarse 
fragments less than 2%; abrupt wavy boundary; 5 to 1 0  cm thick . 

Cg 53 to 61 plus cm ; dark reddish gray (5YR 4/2 m )  sandy loam with common 
large distinct reddish brown (7 .5YR 4/4 m )  mott les; weak large subangu lar 
blocky; loose; very few fine roots; few fine pores; no c lay fi lms; no efferves­
cence; estimated coarse fragments l ess than 2% • 

C OMMENTS: 

The area l extent of map unit  37 contains better dra ined soi ls than the above pedon which 

has 2 to 5 cm of L-H horizon and on ly 1 3  to 1 5  cm of Ah horizon over C horizons . In 

other areas the Ah horizon is as thick as 75 cm withol.lt an intervening C horizon and the 

drainage exhibited in this pedon is probably typ ica l of much of the areal extent of the 

more gentle  s lopes of map unit 37 a lthough it is at the more poorly drained end of the 

range of soi ls within the map unit . The C :N  ratio of the Ah horizon is 1 3 . 

MAP UN IT NO.  38 (Orthic Regosol )  

The soi ls of this map unit are coarse textured with many cobbles and boulders 

with in the so lum . They have formed on coarse textured , loose a l luvium deposited in 

a fan shaped landform . The cobbles, stones and bou lders are made up of about 50% 

l imestone and 20% sandstone . Red and green arg i l l i tes pJledominate in the gravel sizes . 

The materials in this landform have been transported very short distances (often less 

than a mi le) resu lting in angu lar (unweathered) fragments . In genera l these soi ls have 

been mapped at 5, 000 feet ASL or higher and are associated with fa irly steep fans 

where streams break through a c left in the mountains . As a consequence the surface 

materia ls are quite unstable and do not remain undisturbed long enough to develop 

d istinct horizonation and thus are Regoso ls, both Cumu l ic and Orthic . The number 
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of bou lders on the surface varies wide ly over re latively short d istances - probab ly 

related to snow s l ides more than to physical movement by water . In genera l ,  large 

stones and bou lders are quite common . In landscape positions where snowbeds provide 

continued run-off over much of the summer some of these soi Is may be imperfectly 

dra ined , a lthough profi le characteristics do not indicate lack of oxygen . Geographica l ly 

these soi ls are located in sma l l  areas throughout the northern fringes of the mountains . 

Associ a ted Map Un i ts 

Map units 29, 37, 39 , 64, 1 41 , 1 42, 1 56 and Ta lus are associated with map 

unit 38 . At the toe of fans where finer textured soi l s  with few cobbles and boulders 

are found map unit 38 has a common boundary with map units 29 or 37 . Map unit 39 

is commonly found on the relatively gently s loping landforms confining the fans on 

which map un it 38 is located . Where steep ly s loping col luvia l landforms adjoin fans 

upon which map unit  38 is l ocated , map units 1 41 or 1 42 have a common boundary 

with map unit 38 . In the western portion of the Park map unit 1 56  may be associated 

with map unit 38 when steeply s loping col luvia l landforms adjoin coarse textured fans . 

When morainic landforms in the western part of the Park adjoin coarse textured fans,  

map unit  38 and 64 have common boundaries . The map unit Ta lus often i s  found in  

ups lope positions above a comm on boundary with map uni t  38 . 

Competing Map Units and Differentiae 

Map unit 38 is separated from map unit 21 by soi l s  with a deeper (20 to 30 cm 

rather than 1 0  to 1 3  cm ) Ah more moder than the Chernozem- l ike Ah horizon of map unit  

2 1 . The gravels  are main ly 2 to 5 mm in size and comprised of flat p ieces of argi l l i tes 

rather than the more rounded gravel s  as in map unit 2 1 . Vegetation on the two areas 

d iffers considerably (see pedon description ) .  Map uni ts 41 and 1 42 d iffer main ly 

because the landform is not fan shaped and in genera l has greater than 50% s lope . Map 

uni t 39 is very simi lar except that i t  does not have the fan shape. A lso the type example 

has more scrubby trees and l ess herbs and shrubs . 

Vegetation 

Vegetation characteristic of this map unit i s  comprised of both open grassy areas 

and areas with trembl ing aspen and spruce . The shrub association in  the open areas 

provides about 5% coverage with Potenti l la fruticosa (shrubby c inquefoi l )  and the herb 
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association provides about 1 00% coverage with Festuca idahoensis (b l uebunch fescue), 

Festuca scabre l la (rough fescue), Danthonia parryi (parry oat grass) and Lupinus sericeus 

(pursh 's si l ky lupine ) .  The areas covered with trees have a mixture of Popul us spp . 

(pop lar) and Picea spp . (spruce) genera l ly 20 - 50 feet ta l l  and provid ing 20 to 40% 

canopy density. ( Popu lus tremu/oides (tremb l ing aspen),  Popu lus ba lsami fera (ba lsam 

pop lar) and Popu lus trichocarpa (b lack cottonwood) were col lective ly grouped as 

Popu lus and Picea g lauca ( wh ite spruce) and Picea enge lmanni i  (Enge lmann spruce) 

were grouped as Picea . )  Stand conditions vary from immature stands to thrifty mature 

stands .  The l ower vegetation in the wooded areas consists of 25% coverage of the shrub 

association comprised of '!riraea lucida (white meadowsweet), Rubus parviflorus 

(thimb/eberry), and Ame lanchier a l nifol ia (saskatoon) .  The herb association provides 

80010 cover with Tha l ictrum venu losum (veiny meadow rue), Gramineae (grasses), 

Epi lob ium angustifo l ium (fireweed) and Equisetum arvense (common horsetai l ) .  

Pedon Description (C 1 23) 

C lassification : Orthic Regosol (Typic Cryoborol l )  

Described by: Gera ld Coen . 

Date: September 1 5th , 1 971 . 

Location : south of the fire tower about 1 m i le on a fan located at the base of Sofa Mounta in 

(Fig . 22) .  

C l imate :  continenta l .  

Parent Materia l :  loose coarse loca l a l luvium . 

Landform : fairly steep fan . 

S lope: about 1 8% fairly uniform s lope . 

E levation :  6 ,200 feet ASL . 

Rel ief: about 300 feet associated with the landform : 

Aspect: about 340 degrees . 

Estimated drainage:  we l l  dra ined . 

Water tab le :  below 1 00 cm , probab ly a lways quite deep . 

Vegetation : the pit was l ocated in an open area and vegetation consisted main ly of 
Festuca spp . (fescues), Danthonia � (parry oat grass), r'Wtbs serceus 
(pursh 's s i l ky lupine) and shrubs suChCiSlfotenti l la fruticosa s ru y cinquefoi l } .  

The environment a t  about 6000 feet ASL is c lose to suba lpine and Chernozemic soi ls 
are exc luded from these areas by C .  S .  S .  C .  ( 1 970) . 
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Notes: Surface stones are quite variab le  and are much larger and more preva lent at the 

top of ,the fan . The soi l is in a virgin cond ition . 

Ah 1 0 to 20 cm ; dark reddish brown (SYR 3/3 m)  and dark reddish gray (5YR 4/2 d )  
sandy loam to loam; weak coarse granu lar ( l itt le evidence of ped formation); 
friabl e  ( held together mainly by fine roots); abundant very fine roots; pores were 
not observable; no effervescence; estimated coarse fragments about 20% mainly 
less than 1 cm in  diameter and mostly flat or platy; gradua I ,  wavy boundary; 
1 8  to 23 cm th ick . 

Ah2 20 to 30 cm ; dark reddish brown (5YR 3/3 m )  and dark brown (7 . 5YR 4/4 d)  
gravel ly sandy loam; weak coarse granu lar as  above; friab l e; p l enti fu l  very 
fine roots; pores were not observable; no effervescence; estimated coarse 
fragments about 40% mainly less than 1 0  cm in d iameter; c lear, wavy boundary; 
8 to 1 3  cm thick . 

C 1  30 to 7 1  cm ; reddish brown (5YR 5/3 m )  and l ight reddish brown (7 . SYR 5 . 5/3 d )  
gravel ly loam; c l ods bounded by rock faces and have appearance of moderate 
med ium angu lar and subangu lar b locky; very friab le; soft; few very fine roots; 
few very fine pores; no effervescence; estimated coarse fragments about 500A,; 
diffuse, wavy boundary; 36 to 46 cm thick .  

C2 71 to 81 p lus cm ; reddish brown (5YR 5/3 m)  and l ight redd ish brown (7. 5YR 5 . 5/3 d) 
grave l ly sandy loam; sing le  grain to massive; very friabl e; soft; few roots; many fine 
pores; no effervescence; estimated coarse fragments about 500/0 . 

COMMENTS: 

Carbonate pendants were evident within 30 cm of the surface a lthough the fine earth 

fraction did not effervesce .  Fifty per cent of the cobbles ,  stones and boulders were 

comprised of l imestone and 200A, of sandstone . The gravel sizes were dominated by red 

and green argi l l i tes . The C :N ratio of the Ah horizon i s  1 0 . 

MAP UN IT N O .  39 . (Cumul ic Regosol ) 

The soi l s  of this map unit are coarse textured with common coarse fragments . 

They have formed on relatively loose a l luvia l or col luvia l material found on s lopes that 

are l ess steep than col luvia l s lopes typica l of Waterton Lakes Nat ional Park . The land­

form is probably best considered a group of coalescing fans without any particu lar ma jor 

source of the a l luvia l materia l .  In  general tree growth is sufficient to prevent creep 

and erosion from incorporating the F-H horizons with the minera l materia l .  Map unit 

39 is geographica l ly l ocated main ly east of the Waterton va l ley . 



-68-

Associated Map Units 

Map units 36 , 37, 38 , 57, 142 and Ta lus are found in association with map 

unit 39 . Map units 36, 37 and 38 are a l l  found on fan shaped or poorly defined fan 

shaped landforms abutting map unit 39 . Map unit 39 is genera l ly at somewhat higher 

e levations than the other preced ing map units . Map unit 57 is found on morainic land­

forms adjoining the lower portions of map unit 39 . Ta lus is a lso located at the extreme 

upper portions of map unit 39 . 

Competing Map Units and Differentiae 

Map unit 39, l ike so many other of the map units in the Park , is characterized 

by Regoso l soi ls which have l itt le profi le deve lopment . However, the coarse texture 

and coarse fragments serve to separate it from severa l other units and the landform to 

which it is associated a lso serves to make separation especia l ly from moraines and river 

terraces . Map units 38 and 48 are genera l ly somewhat less steep ly s loping (genera l ly 

less than 20%) than is map unit  39 (20 to 40%) . Soi ls of map unit 38 differ by having 

a deep Ah and lacking an L-H horizon . Map units 14 1  and 142 differ main ly by the 

wel l defined col luvia l  landform and the steeper s lopes associated with this landform . 

In many ways map unit 39 is a transitiona l soi l between map units 38 and 48 and map 

units 141  and 1 42 .  

Vegetation 

Vegetation associated with this map unit is characterized by 20 to 40 foot 

ta l l  mixed forest providing 40 to 60% cover . Picea g lauca (white spruce), Pinus 

contorta ( lodgepole pine), Abies lasiocarpa (a lpine fir) and Pseduotsuga menziesii 

(Doug las fir) are the main evergreen species .  The dominant deciduous species is 

Popu lus tremu loides (tremb ling aspen) .  The understory vegetation varies considerab ly 

depending upon the combination of species in the tree layer . Shrub species such as 

Spiraea lucidc(white meadowsweet) ,  Rubus parviflorus (thimb leberry) , Amelanchier 

a ln ifol ia (saskatoon) and Rosa acicu laris (prickly rose) are prominent on many areas 

of map uni t  39 . Herbs such as Tha l ictrum venu losum (veiny meadow rue) and Gramineae 

(grasses) are common to most of the areas associated with map unit 39 . Other herb 

species such as Epi lobium angusti fo l ium (fireweed) ,  Herac leum lanatum (cow parsn ip) 

and Hedysarum su lphurescens (ye l low hedysarum ) are a lso common . 
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C lassification : Cumu l ic  Regosol (T)4pic Cryofluvent) .  

Described by: Gera ld Coen . 

Date: September 1 7, 1 972 . 

Location : south of the trai l about mid-way between the Bosporus and the start of the 

Dardane l les on the southeast side of Lower Waterton Lake (Fig . 22) . 

C l imate : continenta l .  

Parent Material : fair ly coarse textured loose somewhat unstab le  a l luvium-co l l uvi um . 

Landform : coa lescing fans with many sma l l  source streams . 

S lope :  25% in  the vicinity of the pedon and ranging from 20 to 40% on the landform . 

E levation : 4,400 feet ASL . 

Relief: about 500 feet . 

Aspect :300 degrees 

Estimated Drainage: wel l  drained . 

Water tab le :  probably never within 90 cm of the surface . 

Vegetation : about 1 0  to 200k coverage with 20 to 30 foot ta l l  Pseudotsuga menziesi i 
(Doug las fir) . Shrubs noted in  the area inc luded Acer glabrum (mountain map le) , 
Symphoricarpos occidental is  (western snowbe rry);spirOea lucida (white meadow­
sweet), Berberis repens (creeping mahonia), Ribes oxyacanthoides (wi ld goose­
berry) and Rosa acicularis (prick ly rose) .  HerbS'Observed in  the area inc luded 
Tha l ictrum venulosum (veiny meadow rue), C lematis verticel laris (purple  c lematis) ,  
and bisporum oregan urn (fairybel ls) . A few grasses and some mosses were observed . 

Notes : The soi I temperature at 50 cm was 9 degrees C .  There were a few .cobble sized 

stones on or near the surface and common gravels  and cobb les within the pedon . The soi I 

was in a virgin condition . 

F-H 5 to 0 cm ; very dark brown ( l OYR 2/2 m )  moderatel y  wel l  to we l l  decomposed 
organic materia l; c lear wavy boundary; 2 . 5  to 8 cm thick . 

Ah 0 to 2 .5 em ; very dark brown (1 OYR 2/2 m) sandy loam; weak fi ne granu lar; 
very friab le; abundant medium and p lentifu l  fine roots; pores cou ld not be observed 
because of disruption; no c lay fi lms; no effervescence; coarse fragments not 
estimated; c lear wavy boundary; 1 to 4 cm th ick . 

C 1  2 . 5  to 28  cm ; weak red ( l OR 4/2 m )  grave l ly coarse sandy loam; massive to 
sing le  gra in; very friab le; p lentifu l  fine roots; pores cou ld not be observed; no 
c lay fi lms; no effervescence; estimated coarse fragments 30 to 40%; diffuse 
wavy boundary; 23 to 28 cm thi ck • 
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Ahb 28 to 30 cm ; very dusky red (l OR 2/2 m) sandy loam; massive; very friab le; 
p lenti fu l  fine roots; pores cou ld not be observed; no c lay fi lms; no effervescence; 
coarse fragments not estimated; abrupt broken boundary; 0 to 5 cm thick . 

C2 30 to 66 plus cm ; weak red ( l OR 4/2 m )  very gravel ly sandy loam; massive to 
sing le grain; very friable; few medium and very few large roots; pores cou ld not 
be observed; no c lay fi Ims; no effervescence; estimated coarse fragments 60% . 

COMMENTS : 

The Ah horizon has about 30010 organic material and may, in fact, c lassify as an organic 

horizon . The Ahb horizon appears to be a b lotch of buried Ah horizon probab ly caused 

by tree throw, and is not continuous around the pit . This pedon is probably on the fine 

textured end of the texture range associated with map unit 39 . It contains considerab ly 

fewer p late l ike fine gravels  than some of the examples found north of Sofa Mountain . 

MAP UN IT N OAl (Orthic Regoso l )  

The soi ls of th is map un it are main ly medium textured with few cobb les in  the 

upper 30 cm or so . Below a surficia l  si lty deposit the materia l is fine textured ti l l  

with considerab le  numbers of rocks and bou lders . This map unit i s  genera l ly located 

in draws and sma " catchment basins . The occurrence of finer textured ti I I  materia I 

under a s i l ty surficia l deposit provides a restriction to vertical water movement and 

may promote considerab le latera I flow .  

Associated Map Units 

Map unit 57 is found on the steeper , convex ti l l  s lopes associated with the 

draws in which map unit 41 is found . Map uni t 1 00  i s  found associated with map unit 

41  where fine textured dark coloured sha les outcrop and on which Regosol ic soi ls 

develop . Map unit 53 is associated in the low morainic areas where there is excess 

moisture above field capacity for signi ficant periods of the year . 

Competing Map units and Differentiae 

Map unit 42 differs in that i t  is found main ly under grass land vegetation on 

wel l  deve loped fans . Map uni t  37 differs i n  that i t  has a deep very dark gray cumul ic  

type of Ah , mainly loam in  texture and genera l ly occ urs in an area that receives some 

runoff water . 
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Vegetation 

Vegetation characteristic of th is map unit is typified by 20 to 40010 canopy 

density of 40 to 60 foat ta l l  immature and mature Pinus contorta ( lodgepo le pine) . 

The trees characteristic of this map unit genera l ly have less canopy density than 

in the adjacent map units such as 57. The lower vegetation consists of  30010 coverage 

with the shrub association of Rubus parviflorus (th imb leberry) ,  Spiraea lucida (white 

meadowsweet), and Berberis repens (creeping mahonia), and 700k coverage of an 

herb association consisting of Arnica cordi fol ia (heart- leaved arnica),  Tha lictrum 

venu losum (veiny meadow rue), and Epi lobium angust ifol ium (fireweed) . 

Pedon Description (C 1 30) 

C lassification : Orthic Regoso l (Typic Cryorthent) . 

Described by: Gera ld Coen and W .  D .  Hol land . 

Date : September 23, 1 971 . 

Location : about ! m i le east of the Chief Mountain Highway, east of the turnoff to 

the Be l ly River campground (Fig . 22) .  

C limate : continenta l .  

Parent Material :  shal low a l luvium over ti I I . 

Landform : narrow constricted fan or draw . 

S lope:  ranges from 2 to 6%, across pit 4%. 

E levation: about 5, 200 to 5, 300 feet ASL .  

Relief: 20 feet . 

Aspect : about 270 degrees . 

Estimated Drainage: wel l to moderate ly wel l  drained . 

Water Tab le :  possib ly perched within the pedon for a period in the spring . 

Vegetation : about 35% canopy density of 40 foot ta l l  Pinus contorta ( lodgepole  pine) . 

There are a few Picea g lauca (white spruce) as understory. A few Shepherdia 

canadensis (buffa loberry) and Rubus parviflorus (thimbleberry) were noted as 

we l l  as Epi lobium angustifol ium (fireweed) . Very few grasses and mosses 

were evident . 

Notes : The soi I temperature at 50 cm was 4 degrees C .  Severa l large bou lders were 

found in the ti l l  ( l IC ) .  Not many were noted in the si lty a l l uvia l  wash materia l .  The 
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soi l  is virgi n .  The a l luvia I-ti I I  contact is quite sharp . The a I I uvia I materia l  

appears to be an accumu lation o f  translocated t i  I I  deposited when fast moving 

water in the draws s lows down a l lowing deposition of suspended materia l .  

L-H 5 to 0 em of decayed wood , twigs, need les and leaves . White and ye l low 
mycel ia are quite evident; abrupt, c lear boundary; 1 .5 to 6 .5  cm thick . 

C1  0 to 1 3  cm ; dark brown (7 .5  YR 3/2 m) loam; weak fine granu lar; very 
friab le; abundant , coarse roots; few, medium pores; estimated coarse fragments 
5%; gradua l ,  wavy boundary; 1 0  to 1 5  em thick . 

C2 1 3  to 43 cm ; brown (7 .5YR 4/4 m)  s i lt  loam; weak, large subangular b locky 
to massive; friab le; p lenti fu l ,  medium and abundant, coarse roots; very few 
medium pores; estimated coarse fragments 5%, main ly  gravel s izes; abrupt 
wavy boundary; 25 to 36 cm thick . 

I IC l  43 to 84 cm ; brown ( 1 0YR 4/3 m)  grave l ly c lay loam with weathered stones 
giving strong brown (7 .5YR 5/8 m)  b lotches; weak, large subangu lar b locky 
to massive; friab le; few coarse roots; few, medium pores; few, very thin 
c lay films; estimated coarse fragments 500.k; di ffuse, wavy boundary; 41 to 
46 cm thick . 

I IC2 84 to 1 02 p lus cm ; l ight o l ive brown (2 .5Y 5/4 m) and yel lowish brown 
(l OYR 5/4 m) gravel ly loam with l ight o live brown (2 .5Y5/6 m)  b lotches 
from weathered rock; massive; friab le; very few, medium roots; few, fine 
pores; estimated coarse fragments 50%. 

MAP UN IT N0.42 (Rego Dark Brown Chemozemic) 

The soi l s  of this map unit  are main ly medium textured with few cobbles and 

stones within 1 00 cm . They have deve loped on relatively low ang le fans associclted 

with the finer textured ti l ls and sha les in the Be l ly River area . No layers restrictive 

to water movement are encountered within 1 00 cm of the surface . Below 1 00 cm 

the materia l may be grave l ly .  Variations in texture with depth are not unusua l and 

are the result of the strati fied a l luvia l materia ls on which the soi ls are formed . Map 

unit 42 is geographica l ly located east of the Waterton River, main ly in the Bel ly 

River area . 
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Associ a ted Map Un i ts 

Map unit 1 5  is located on a l luvia I terraces rather than fan shaped landforms . Map 

unit 41 is developed on loca l fan a l luvium but differs by not having a Chernozemic Ah 

and by supporting good forest growth, main ly lodgepole  pine . General ly map uni t  41 

is located ups lope from map unit 42 and in draws in a ti l l  landscape . Map unit 44 i s  

located in  fan positions where a h igh water tab le  is present for signi ficant periods of 

the year . Map unit 57 is comprised dominantly of Gray Luvisol soi l  found on ti l l  and 

is genera l l y  found associated somewhat upslope from map uni t 42 . 

Competing Map Units and Differentiae 

Map unit 1 5  is characterized by G leyed and Orthic Regosols on river terrace 

a l luvium rather than Chernozemic soi ls on fan a l luvium as in map unit 42 . Map unit 

41  is characterized by Orthic Regosols developed in draws and loca l basins rather than 

on grassy fans as in map unit 42 . Map unit 38 differs in that it is found on genera l ly 

steeper fans, is coarser textured , and has many cobbles and bou lders . Map unit 44 

d iffers i n  that is is characterized by Rego Humic Gleysols . 

Vegetation 

Vegetation characteristic of th is map unit is typified by park land- l ike communities 

of grasses and poplars . Overmature stands of Popu lus tremu loides (trembl ing aspen) 

genera l ly varying from 20 to 40 feet ta l l  and having about 20 to 40% canopy density 

dot the landscape . Understory vegetation in these areas is dominated by about 25% 

cover by the shrub association inc luding Amelanchier a lnifol ia (saskatoon) ,  Rosa 

acicularis (prickly  rose) and Rubus parviflorus (thimbleberry) and about 800k cover by 

the herb association inc luding Gramineae (grasses) , Hedysarum sulphurescens (yel low 

hedysarum) ,  Herac l eum lanatum (cow parsnip) ,  and Tha l ictrum venulosum (veiny 

meadow rue) . Open areas of the landscape are dominated by about 5% cover with 

Potenti l la fruticosa (shrubby c inquefoi l )  and about 1 00% cover by the herb association 

inc luding Festuca idahoensis (b luebunch fescue) ,  Festuca scabrel la (rough fescue), 

Danthonia parryi (parry oat grass}and Lupinus sericeus (pursh 's si lky l upine) . 
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Pedon Description (C 1 28) 

C lassification : Rego Dark Brown Chernozemic (Typic Cryoboro l l) 

Described by : W .  D .  Hol land and Gera Id Coen . 

Date : September 22, 1 971 . 

Location : Bel ly river campgound (Fig . 22) . 

C limate : continenta l .  

Parent Materia l : stone free medium textured fan a"uvium . 

Landform : a l luvia l fan . 

S lope: 5%, relative ly uni form . 

E levation : about 4600 feet ASL. 

Rel ief: about 30 ' on this landform . 
o 

Aspect : about 270 • 
Estimated Drainage: we" drained . 

Water tab le :  below 1 00 cm for a "  but poss ib ly very short periods in the spring . 

Vegetation : at the site of samp ling about 30% coverage of mature Popu lus tremuloides 

(tremb l ing aspen) 25 to 30 feet ta l l .  Symphoricarpos occidenta l i s  (western 

snowberry) was the prominant shrub observed . Herbs inc luded a dominance of 

Festuca spp . (fescue grasses) and some Ph leum pratense (timothy) as wel l as 

Herac leum lanatum (cow parsnip) Lupinus sericeus (Pursh 's si lky l upine) and 

Aqui legia flavescens (ye l low columbine) . 

Notes : Soi l temperature at 50 cm was 50 C .  Surface stones were not preve lant and in 

much of the area were essentia l ly absent . The soi l was virgin in most areas but there 

may have been some vegetative disturbance.  

Ah 0 to 20 cm .: very dark brown ( l OYR 2/2 m) and dark gray (1 0YR 4 .5/1 d) loam; 
moderate medium granu lar; friab le; p lenti fu l  fi ne roots; common fine pores; many 
earthworm casts; c lear I wavy boundary; 1 8  to 25 cm thick .  

C 1  20 to 6 1  cm ; very dark grayish brown (1 0YR 3/2 m) si l t  l oam; weak large 
subangu lar b locky to massive (peds are poorly defined); friab le; p lent iful  
medium and coarse roots; few fine pores; c lear , wavy boundary; 30 to 46 cm 
thick . 
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C2 61 to 1 1 9 cm ; dark yel lowish brown (1 0YR 4/4 m)  si lt loam; massive; friab le; 
few medi urn and coarse roots; few medi um and fi ne pores; c lear, wavy boundary; 
53 to 64 cm thick . 

C3 1 1 9 to 1 30 cm p lus; dark yel lowish brown (1 0YR 4/4 m)  grave l ly c lay loam; 
massive; friable; about 40 to 60% by vol ume of coarse fragments, main ly grave l  
and cobble sized s i lt-stones . 

COMMENTS :  

There is about 0 .5  cm of  organi c l i tter comprised of  deciduous leaves and grass stems 

and leaves . Strictly the Ah appears to meet the defi nition of a Chernozemic Ah but 

there is no effervescence within 1 27 em so part of the character of a Rego Chernozem is 

missing . Perhaps these soi ls shou ld be c lassified as Orthi c  Regoso ls . The range of pedons 

mapped withing this map unit i nc l udes g leyed members and wel l  developed cumul ic  members 

with good Ahb horizons . 

MAP UNIT N O .  44 .  (Rego Hum ic G leysol )  

The soi ls of this map unit are coarse textured with many cobble  and gravel 

sized coarse fragments . They have formed on coarse textured poorly drained fan a l luvium . 

The poor drainage is caused by seepage comi ng to the surface near the watertab le  in  the 

floodplain of the Bel ly River . The two areas mapped as 44 are associated with the peri­

phery of the fan formed by the north fork of the Bel ly River . 

Associated Map Units 

Map units 14 ,  1 5, 39 and 1 01 are found in association with map unit 44 .  Poorly 

drained map unit 14 and moderate ly wel l  drained map unit 1 5  are found where the flood 

p lain of the Bel ly River encroaches upon the fan where map unit 44 is located . Map unit 

39 is found a long the va l l ey wa l l  where the wa l l  abuts map unit 44 .  Map unit 1 01 i s  a lso - ". 
found where the va l ley wa l l  encroaches upon the fan where map unit 44 is located . 

Competing Map Units and Differentiae 

The poorly drained character of the soi ls associated with map unit 44 separate 

it from most of the other map units within the park . Map unit 1 4  differs by the lack of  

coarse fragments and the somewhat finer texture of its soi ls as  wel l  as  its floodplain 

position . Map units 29, 31 and 32 are a l l characterized by poorly drained soi l s  on 
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fans but d i ffer mainly by their lack of coarse fragments and again by their somewhat 

finer texture . Map unit 53 may at times appear quite simi lar to map unit 44 but d iffers 

by having a ti I I  parent materia l . Map unit 1 05 may at times have a simi lar landform 

position but d iffers by its a lmost complete lack of cobb le size coarse fragments and its 

considerab ly finer texture . 

Vegetation 

Vegetation associated with this map unit is characterized by shrubs such as Sa lix 

spp . (wi l low), and A lnus tenuifol ia (river a lder) . The dominant herbs inc lude Herac leum 

lanatum (cow parsnip) ,  Veratrum eschscholtzii (false he l lebore) , Carex spp . (sedges) and 

Gramineae (grasses) .  Patches or c lumps of Popu lus ba lsami fera (ba lsam poplar) are a l so 

observed within the map unit . 

Pedon Description (N85, N87) 

C lassification : Rego Humic G leyso l  (Typic Cryaquent). 

Described by: Z .  Nemeth . 

Date: Ju ly 27, 1 971 . 

Location : about I m i le west of the Bel ly River and I mi le  south of  the south boundary 

of the B lood Timber l imit ( Fig . 22) . 

C l imate : continenta l .  

Parent Materia l : poorly drained cobbly fan a l luvium . 

Landform : a l luvia l fan . 

Slope: less than 5%. 

E levation : 4,500 feet ASL . 

Relief: less than 20 feet . 

Aspect : 80 degrees . 

Estimated drainage :  very poorly drained . 

Water tab le :  about 30 em .  

Vegetation :  Sa l ix spp . (wi l low) and A lnus tenuifolia (river a lder) as we l l  as Populus 

ba lsamifera (ba lsam pop lar) were the main shrubs . A sma l l  number of Picea 

g lauca (white spruce) and Populus tremuloides (trembl ing aspen) were a lso 

noted . Carex spp . (sedges), Gramineae (grasses),  and Equisetum arvense 

(common horsetai 0 were a Iso observed . 



-77-

Notes : A few cobb le  sized stones were noted on the surface and many were observed 

in the pedon . The soi l was in a virgin condition . 

Ah 0 to 1 0  cm; very dark grayish brown (1 0YR 3/2 m) loam; massive; s l ight ly 
sticky, s l ight ly p lastic; 5 to 1 3  cm thick . 

Cg 1 0  to 50 p lus cm ; l ight gray (1 0YR 6/1 m )  gravel ly sandy loam (gleyed but 
mott le  colors not recorded); massive; non-sticky, non-plastic; estimated coarse 
fragments 50% or greater . 

COMMENTS : 

The coarse fragments observed were main ly cobble sized and often had l ime coatings or 

pendants . This provides some indication that there are periods of the year when these 

sai ls are fairly wel l drained . Occasiona l pockets of c lay loam materia l  were observed 

on this map unit especia l ly near the toe of the fan . These pockets were probab ly 

caused by river flooding over the toe and a l lowing accumulation of sediment . 

MAP UN IT NO 46 (Orthic Gray Luvisol )  

The soi Is of  this map unit are fine and medium textured with moderate amounts 

of coarse fragments . They have formed on fairly steeply s loping , relative ly stable  fans . 

The relatively wel l  deve loped Gray Luvisol profi le  i s  indicative of the stabi l ity . Very 

few fans within the Park are sufficiently stabi l ized to fa l l  with in  the map unit 46 . Map 

unit 46 is geographica l ly located main ly in  the area of the North Fork of the Bel ly River . 

Associated Map Uni ts 

Map units 1 1 ,  36, 50, 53, 57, 58 and 61 are found associated with map unit 

46. Map unit 1 1  is genera l ly located somewhat downs lope from map unit 46 and 

between map unit 46 and water courses . Occasional ly,  depending on the parent 

materia l ,  map units 46 and 36 may be c losely associated on simi lar landscapes . Map 

unit 53 is found adjoining the lower margins of the fans upon which map unit 46 is 

found in the poorly drained situations . Depending upon the location within the Park, 

map units 50, 57, 58 or 61 may be found adjoining map unit 46 at the margins of the 

landforms . 
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Compet ing Map Units and D ifferentiae 

Map units 36, 38 , 48 and 49 are sim i l ar to map unit 46 in that they are assoc iated 

with the same parent material s  and the same landforms . However, soi ls of map units 38 

and 48 are Regosols and soi ls characteristic of map unit 49 are Podzols which a l lows easy 

separation from map unit 46 . Map unit  36 is simi lar to map unit 46 in  that they are both 

represented by Gray Luvisol s ,  but map unit 36 di ffers because of its lack of coarse frag­

ments and its somewhat more uniform coarse texture . Map units 57 and 61 are Gray 

Luviso l s ,  the same as map unit 46, but differ because of their ti l l  parent materia ls ,  and 

in the case of map unit 61 , its very stony nature . Map units 1 02 and 1 06 are both char­

acterized by Gray Luviso l s ,  but di ffer from map unit 46 by their fi ne texture and lack of 

coarse fragments . Soi ls of map unit 1 60 are Gray Luviso l s ,  but di ffer from map unit 46 

by their co l l uvia l  parent materials and the genera l ly steeper s lopes . 

Vegetation 

Vegetation associated with this map unit is characterized by 40 to 60% cover 

with 20 to 40 foot ta l l  Pinus contorta ( lodgepol e  p ine) i n  some areas of the Park, and in 

other areas of the Park, it is characterized by 20 to 40% coverage with 20 to 40 foot tal l  

Popu lus tremu loides (tremb l ing aspen) . In the areas where lodgepo l e  pine is found , the 

shrub species are characterized by Rubus parviflorus (thimbleberry),  Spiraea luc ida (white 

meadowsweet) ,  and Berberis rep ens (creeping mahonia) .  Associated herbs i nc lude 

Arni ca cordi fol ia  (heart- leaved arn ica) ,  Tha l ictrum venu losum (veiny meadow rue),  

Epi lobium angusti fo l i um (fireweed) and Grami neae (grasses) .  Shrubs associated with 

trembl i ng aspen i nc l ude Rosa acicularis (prickly rose) and Amelanchier a lnifo l ia (saskatoon) . 

In the latter area herbs i nc l ude Gramineae (grasses) ,  Hedysarum sulphurescens, (yel low 

hedysarum) ,  Herac l eum lanatum (cow parsnip), and Tha l i ctrum venulosum (veiny meadow 

rue) . 

Pedon Description (C21 0) 

C lassification : Orthic Gray Luviso l (Typic  Cryobora l f) 

Described by: Gera ld Coen . 

Date : August 29, 1 972 .  

Location : about ! m i l e  north-east , downstream , from the Be l ly  River warden's  cabin and 

1 00 yards east of the trai I (Fig . 22) . 
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Cl imate : continenta l .  

Parent Material : medium textured a l luvium with many coarse fragments . 

Landform : stabl e  a l luvia l fan .  

S lope: 25% within the vicinity o f  the pedon and from 1 0  to 300k associated with the 

mop uni t .  

E levation : 51 00 feet ASL.  

Rel ief: about 1 00  feet . 

Aspect : 1 35 degrees . 

Estimated Drainage : wel l dra ined . 

Water tab le :  below the pedon e 

Vegetation :  about 40% cover with 40 to 50 foot tol l  Pinus contorta ( lodgepole  pine) 

with l itt le understory regeneration . Shrubs observed inc luded Amelanchier 

a ln ifo l ia (saskatoon), Symphoricarpos occidenta l i s  (western snowberry), Berberis 

rep ens (creeping mahonia), and Shepherdia canode�sis (Canadian buffoloberry) . 

Herbs inc luded Amico cordifo lia  (heart- leaved ornico) ,  Geranium viscosissimum (sticky 

purple  g_�anium) ,C l intonia uniflora (one-flowered c l int���a) __ ��d Disporu� oreganum 

(fairybel ls) . About 1 to 2% cover with Ca lamagrostis rubescens (pine gross) was a lso 

noted . 

Notes : The soi l temperature at 50 cm was 1 20 C .  There were few large stones on the 

surface, but cobb les were quite common within the pedon e The soi l  was in a 

virgin cond ition . 

L-F 1 to 0 cm ; very dark grayish brown ( l OYR 3/2 m)  port ly decomposed organic 
material; p lentifu l  fine roots, abrupt wavy boundary; 1 to 2 . 5  cm thick . 

Ae 0 to 8 cm ; l ight brown (7 . 5 YR 6/4 m)  sandy loom; moderate coarse p laty; 
friable; common fine and medium roots; plentifu l  fine pores; no c loy fi lms; 
no effervescence; estimated coarse fragments 1 0%; c lear wavy boundary; 5 
to 1 0  cm thick . 

Bt 8 to 38 cm ; brown (7.5YR 4/4 m) gravel ly c loy loom; moderate large subangu lar 
b locky; firm; p l entifu l  fi ne roots; many fine pores; many thin c loy fi lms; no 
effervescence; estimated coarse fragments 400!O; gradual wavy boundary; 25 to 
38 cm thick . 
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Ck 38 to 64 plus cm ; pa le brown (1 0YR 6/3 m)  gravel ly loam; massi ve; very friab le; 
few roots; pores unobserved; no c lay fi lms; moderate effervescence; estimated 
coarse fragments 40%, most ly grave ls . 

COMMENTS : 

Within the area outl ined as map unit 46 there is occasional ly sha l low a l l uvium over ti l l ,  

rather than the pedon just described . However, th is pedon probably provides a fairly 

good concept of the major portion of the map unit . 

MAP UN IT NO.  47 (Degraded Eutric Bruniso l )  

The soi ls of this map unit are coarse textured with about 30% coarse fragments 

within the pedon and a fairly stony surface . They have formed on fairly coarse textured 

fan a l luvium which appears to be subjected to very l itt le  geologic erosion or d isruption . 

The fan nature of the landform upon which these soi l s  are found ind icates that they are 

genera l ly found i n  iso lated pockets a long the edges of major va l l eys . Map unit 47 is 

a lmost entire ly located in the western part of the park where the more mountainous 

topography is associated with greater amounts of rainfa l l and avai lab le moisture . 

Associated Map Units 

Map units 1 1 , 1 7, 22, 27, 48, 50, 57, 64, 91 R,  141  and 1 56 are found in 

association with map unit 47 . Map units 17  and 1 1  are found a long stream courses 

where the fans upon which map unit 47 are located abut the stream terraces . In the 

tension zone between grassland and forest map unit 22 may be found on some of the 

fans adjoining or abutting map unit 47 . Map units 27 and 48 are found on s im i lar fans 

i n  simi lar areas to map unit 47 but d iffer because the dominant soi l  is Regosol ic . Map 

units 50, 57 and 64 are dominated by soi l s  developed on ti l l  and abut map unit 47 at 

the margins or at the upper ends of the map unit . Map units 91 R, 141  and 1 56 are 

dominated by Regosol ic  soi l s  or Podzo l ic soi l s  deve loped on col luvium and thus are 

genera l ly located at the upper margins of the fans upon which map unit 47 is located . 

Competing Map Units and D ifferentiae 

Map units 1 8, 28, 66, 1 50  and 1 56 are a l l  Bruniso l ic but except for map 

unit 28 di ffer from map unit 47 by having non-fan parent materials . Map unit 28 

differs from map unit 47 by the lack of an Ae horizon and the lack of any tendency 
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towords a Bt horizon . Map units 38, 46, 48 and 49 are found on s im i lar kinds of 

fans to that upon which map unit 47 is found but d iffer in the case of 38 and 48 by 

having Regosolic development, in the case of 46 by having luviso l ic development and 

in the case of 49 by having Podzol ic  development . 

Vegetation 

Vegetation associated with this map unit is characterized by 40 to 60% 

coverage with 20 to 40 foot tal l  Pinus contorta ( lodgepole pine) . The secondary 

species vary somewhat by areas within the Park and range from Pseudotsuga menziesi i 

(Doug las fir) to Populus tremuloides (trembl ing aspen) .  The understory vegetation on 

map unit 47 varies somewhat according to the diverse regions within the park . The 

majer area of the map unit is characterized by shrub association made up of Rubus 

parviflorus (thimbleberrY),Spiraea luoida (white meadowsweet),  and Berberis repens 

(creeping mahonia ) .  The herb association includes Arnica cordifo l ia (heart- l eaved 

arnica), Tha l ictrum venulosum (vieny meadow rue) ,  Epi lobium angustifol ium (fireweed),  

and Gramineae (grasses) .  

Pedon Description (C21 3) 

C lassification : Degraded Eutric Brunisol (Typic Cryochrept) 

Described by: Gerald Coen . 

Date: August 31 , 1 972 . 

location : about 2 m i l es west of Red RockCanyon and then north of the fire road in a 

b lowdown area _ 

C l imate: continenta l .  

Parent Materia l : fan a l luvium containing abundant amounts of fine gravel s ized red 

and green shal es .  

landform: low angle  a l luvia l  fan .  

S lope: about 5% in  the vicinity o f  the pedon and from 2 to 1 0% on the fan . 

E levation :  51 00 feet ASl .  

Rel ief: 50 feet . 

Aspect: 1 90 degrees . 

Estimated drainage :  wel l  drained . 
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Water tab le :  probab ly never within 90 cm of the surface .  

Vegetation : the area where these samples were taken had been fairly rece ntly subjected 

to severe winds causing many of the trees to be b lown down . There is considerable 

regrowth of Abies lasiocarpa (a lpine fir) . The odd Pinus contorta ( lodgepole pine) 

was a lso seen in the new growth.  Shrubs observed inc luded Berberis repens (creep­

ing mahonia),  Chimaphi la umbe"ata var . occidenta l is (Prince's pine) ,  Linnaea 

borea l is var . americana (twin flower) and Spiroea lucida (white meadowsweet ) .  

Herbs observed inc luded Arnica cordi fo l ia (heart- leaved arnica) , C l intonia 

uniflora (one-flowered c lintonia) and Epi lobium angusti fo l ium (fireweed) .  About 

20Ck cover was provided by Ca lamagrostis rubescens (pine grass) .  A few mosses 

were noted in  the area . 
o Notes: The soi ! temperature at 50 cm was 1 0  C .  There was 20 to 30% coarse fragments 

within the pedon, and coarse cobbles and fine boulders were common on the surface .  

The soi I was i n  a virgin condition . 

l-H 5 to 0 cm ; very dark grayish brown (1 0YR 3/2 m )  partia lly decomposed 
organic matter with many white and yel low mycel ia .  There are pockets 
of fairly wel l  decomposed and humified organic materia l near the minera l 
contact; p lentiful medium roots; abrupt wavy boundary; 2 . 5  to 7 cm thi'ck . 

Ae 0 to 2 .5 cm ; l ight brown (7 .5YR 6/4 m) gravel ly sandy loam grading to 
pinkish gray (7. 5YR 6/2 m)  with depth; weak coarse p laty; very friabl e; 
abundant medium and fine roots; no pores observed; no c lay fi Ims; no 
effervescence; estimated coarse fragments 25%; c lear wavy boundary; 1 . 5 
to 5 cm thick . 

Bm 1 . 5 to 30 cm ; strong brown (7 .5YR 5/6 m)  grave l ly sandy loam; weak medium 
subangu lar b locky; very friab le; p lentifu l  fine and medium roots; no pores 
observed; no c lay fi lms; no effervescence; estimated coarse fragments 3OCk; 
gradua l wavy boundary; 25 to 30 cm thick . 

C 30 to 64 p lus cm ; brown (1 0YR 5/3 m)  gravel ly sandy loom; sing le  grain; 
loose; few fine roots; no pores observed; no c lay fi lms; no effervescence; 
estimated coarse fragments 25% . 

COMMENTS: 

Map unit 47 is transitiona l between the Orthic Humo- Ferric Podzo ls of map unit 

49 and the Orth ic Eutric Bruniso ls of map unit 28 and as such it has variab le depths 

and distinctness of Ae horizons and varying brightness of Bm horizons . 
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The soi ls of this map unit are coarse textured with p lentiful coarse fragments 

of various sizes within the pedon and on the surface . They have formed on coarse 

textured a l luvia l  fans , genera l ly quit� l im ited in area l extent in any given map area . 

Through natural geolog ic processes there is sufficient disturbance of these soi l s  to 

prevent significant horizon development . There appears to be more moisture in these 

soi l s  than wou ld be suggested by their texture and organ ic matter contents . Presumab ly 

from up-s lope , water is seeping latera l ly c lose enough to the surface to be avai lab le to 

the vegetative cover . This condition probably accounts for the presence of the l-H 

horizon associated with trees rather than the Ah horizon associated with shrubby and 

grassy vegetation of map unit 38 . Map unit 48 is geographica l ly located mainly west 

of the Waterton lakes, a long the Cameron and Bauerman-B lakiston Creek va l leys . 

Associated Map Units 

Map units 1 1 ,  47, 49, 52, 57, 64, 90R, 14 1  and 1 56 are found in association 

with map unit 48 . Where map unit 48 encroaches upon stream terraces it may have a 

common boundary with map unit 1 1 . Depending upon the area within the Park, map 

units 47 and 49 may be found on the same or adjacent fans as map unit 48 .  Also 

depending upon the area within the Park, map unit 52 , 57 or 64 may abut map unit 

48 when morainic landforms adjoin the margin of the fans . Map un its 90R, 141  and 

1 56  are found at h igher elevations where co l luvia l s lopes are adjacent to the fans 

upon which map unit 48 is located . 

Competing Map Units and Differentiae 

Map units 46, 47 and 49 are formed on simi lar material and landforms but are 

differentiated by their wel l  deve loped luviso l i c ,  Brunisol ic and Podzol ic horizon 

sequences respectively.  Map unit 55 has Regosol ic profi l e  development but is developed 

on finer textured ti l l  parent materia l .  Map unit 38 is sim i l ar to map unit 48 i n  landform 

and parent materia l but map unit 38 has a wel l developed Ah horizon without an l-H 

horizon (associated with the lack of trees) whereas map unit 48 seldom has any Ah and 

has a prominent l-H horizon . Map unit 27 is separated from map unit 48 because it 

genera l ly has few cobb les or bou lders and is found on gentl e  s lopes whereos map uni t 
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48 often has cobb les and boulders and occurs on greater than 5% s lopes . 

Vegetation 

Vegetation associated with this map unit is characterized by Pinus contorta 

(lodgepole pine), p lus Picea g lauca (white spruce) or Abies lasiocarpa (a lpine fir) 

which genera l ly provide 40 to 60% cover with 20 to 40 foot ta l l  trees . Occasiona l ly 

Pseudotsuga menziesii (Doug las fir) and Popu lus tremu loides (trembl ing aspen) are 

found associated with the above species .  Dominant shrubs associated with the under­

story inc lude Rubus parviflorus (thimb leberry) ,Spiraea lucida (white meadowsweet) ,  

A lnus crispa (green a lder) and i n  some areas Menziesia ferruginea (fa lse huckleberry) . 

Herbs inc lude Tha l ictrum venulosum (veiny meadow rue), Xerophyl lum � (bear 

grass), Arnica cord i fo l ia (heart- leaved arnica) and in some areas Smi lacina ste l lato 

(star-flowered So lomon 's sea l ) .  

Pedon Description (C23p) 

C lassi fication:  Orthic Regoso l (Typic Cryothent) 

Described by: Gera ld Coen . 

Date : September 1 3 , 1 972 . 

location: adjacent to the sma l l  tributary which joins Cameron Creek from the east 

about ! m i l e  down stream from l itt le Cameron lake (Fig . 22) . 

C l imate : continenta l .  

Parent Materia l : strati fied coarse textured cobbly a l l uvium . 

landform : a l luvial  fans . 

S lope: 1 8% in the vicinity of the pedon and from 5 to 25% on the landform . 

E l evation : 5 , 800 feet ASl . 

Rel ief: about 50 feet . 

Aspect: about 300 degrees . 

Estimated Dra inage: moderately wel l  drained . 

Water tab le :  probably above 1 00 cm below the surface during periods of the year .  

Vegetation : about 40% cover was provided by 40 to 50 foot ta l l  Abies lasiocarpa 

(a lpine fir) , Picea g lauco (white spruce) and Pinus contorta ( lodgepo le  pine) . 

The major shrubs noted inc luded Menziesia ferruginea (fa lse huckleberry) and 

Rubus parviflorus (thimb leberry) . The herb species noted included Arnica 
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cordifo l ia (heart- leaved arnica),  Xerophyl l um tenax (bear grass) ,  Smi lacina 

ste l lata (star-flowered So lomon's sea l )  and Cl intonia uniflora (one-flowered 

c l intonia) .  

Notes : The soi l  temperature at 50 cm was 60 C .  Few stones showed through the 

surface l-F layer but gravels and cobbles were common with in  the pedon e 

The soi l  was in  a virgin condition . 

l-F 5 to 0 cm ; very dark brown (1 0YR 2/2 m )  rel atively undecomposed leaf 
and need le  organic l itter; abrupt wavy boundary; 5 to 8 cm thick . 

C 1  0 to 46 cm ; dark reddish gray (5YR 4/2 m)  grave l ly si lt loam; massive; 
very friabl e; p lenti fu l  fine roots; few fine pores; no c lay fi lms; no efferves­
cence; estimated coarse fragments 30%; gradua l wavy boundary; 43 to 50 
cm thick.  

C2 46 to 76 plus cm ; dark reddish gray (5YR 4/2 m)  gravel ly sandy loam; 
massive; loose; few to no roots; pores could not be observed; no c lay 
fi Ims; no effervescence; estimated coarse fragments 40% . The C materia l  
i s  stratified and also shows what appears to b e  occasional charcoal layers . 
However there are no apparent variations in organic matter to suggest modern 
cumul ic characteristics . 

MAP UN IT N O .  49 (Orthic Humo-Ferric Podzo l )  

The soi l s  of this map unit are coarse textured with abundant coarse fragments 

particularly cobb le and gravel sizes . They have formed on coarse textured fans which 

are not d isturbed significant ly by soi l  creep or water erosion . The occurrence of these 

soi ls in the more mountainous regions of the western hal f  of the Park corresponds with the 

increased ra infa l l  there . The map units are genera l ly sma l l  in area l extent and not 

particular ly preva lent throughout the Park . Map unit 49 is geographica l ly located 

a long the margins of the Cameron val ley and its tributaries .  

Associated Map Units 

Map units 48, 53, 90R, 141 , 1 42,  1 50 and 1 56 are found in  association with 

map unit 49 . Map unit 48 is sometimes found on the same fan but on a landform or 

e levation location that a l lows water erosion to disrupt the profi l e  development . In 

situations where morainic depressions adjoin the lower margin of a fan map unit 53 may 

occasiona l ly have a common boundary with map unit 49 . Occasiona l ly the upper margins 
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of fans may have common boundaries with such un its as map un it 90R, 1 41 ,  1 42 ,  

1 50 or 1 56 .  

Competing Map Units and D ifferentiae 

The coarse texture and bright reddish co lored B horizon serves to differentiate 

map unit 49 from many of the other map units in the Park . Map units 64 and 1 56 a lso 

have bright reddish B horizons but are developed on ti l l  and co lluvium respectively . 

Map unit 47 may at times be difficult to differentiate from map uni t  49 because , 

strictly speaking , the differentiating criteria are those of free iron chemistry . However 

for practica l purposes the separation was tentative ly made by p lacing any soi l s  with B 

horizon colours redder than 7 .5YR hue into the Podzo l ic order or map unit 49 and those 

yel lower than 7 . 5YR into map unit 47 . 

Vegetation 

Vegetation associated with this map unit is characterized by species such as 

Abies lasiocarpa (a l pine fir) and Picea g lauca (white spruce) .  Occasiona l ly one or 

more of the above species are mixed with either Pinus contorta ( lodgepole pine) or 

larix Iya l l i i  (a lpine larch) .  Shrubs are characterized by an association made up of 

Menziesia ferruginea (fa lse huckleberry) ,  Vaccinium membranaceum (ta l l  b i lberry) and 

Vaccinium scoparium (grouse-berry) . The corresponding herb association is made up of 

Xerophyl lum tenax (bear grass) , Arnica cordifo l ia (heart- leaved arnica),  Tha l ictrum 

venulosum (veiny meadow rue) and Angel ica dawsonii (yel low angelica ) .  At higher 

e levations the herbs comprise a large proportion of the tota l understory vegetation 

and have in  addition such species as luzu la g labrata (woodrush) and Mite l la breweri 

(bishop' s  cap) . 

Pedon Description (C235) 

C lassi fication : Orthic Humo-Ferric Podzol (Typic Cryorthod) 

Described by : Gera ld Coen . 

Date: September 1 3 ,  1 972 . 

location: about ! m i le northeast of litt l e  Cameron lake and about 1 00 yards south 

of the smal l  tributary to Cameron Creek . 

1 
C lassi fication in the American C lassification System is tentative for the Spodozol Order . 
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C limate : continenta l . 

Parent Material : coarse textured fairly stab le a l l uvium with a fairly h igh component 

of coarse fragments in the gravel and cobb le  sizes . 

Landform : upper portions of an a l l uvia l fan .  

S lope: about 1 8% i n  the vicinity o f  the pedon and from 1 0  to 30% on the landform . 

E levation: 5, 800 feet ASL. 

Rel ief: about 500 feet . 

Aspect : about 300 degrees . 

Estimated drainage :  wel l drained . 

Water tab le :  greater than 1 5Ocmbelow the surface . 

Vegetation : about 20% cover with 20 to 30 foot tal l  Abies lasiocarpa (a lpine fir) 

and Pinus contorta ( lodgepole pine) . The dominant shrub noted was Menziesia 

ferruginea (fa lse huckleberry) . Linnaea borea l is  var . americana (twin  flower) 

was a l so noted in the area . The herbs noted inc luded Goodyera oblongi fo l ia 

(rattlesnake p lantain) and Pyrola sp . (wintergreen) .  Xerophyl lum tenax (bear 

grass) provides about 20% cover . Many mosses and l ichens were a lso observed 

in the vicinity of the pedon . 

Notes : The soi l  temperature at 50 cm was 60 
C .  Grave l and cobble sized stones 

were preva lent both on the surface and with in  the pedon e The soi l  was in 

a virgin condition . 

L-H 1 to  0 cm ; very dark brown ( 1 0YR 2/2 m )  moderately  wel l decomposed organic 
material; few fine roots; abrupt irregular boundary; 0 to 2 . 5  cm thick . 

Ae 0 to 1 0  cm ; p ink ish gray (5YR 6/2 m)  gravel ly sandy loam; moderate fine 
p laty; very friable; p l entifu l  fine roots; many fine pores; no c lay fi lms; no 
effervescence; estimated coarse fragments 35 to 400kj. abrupt irregular 
boundary; 4 to 1 3  cm thick . 

Bf 1 0  to 30 cm ; yel lowish red (5YR 4/6 m )  gradi ng with depth to brown f7 .5YR 4/4m) 
gravel ly loam; weak medium subangu lar b locky; friabl e; abundant fine roots; 
common fine pores; no c lay fi Ims; no effervescence; estimated coarse fragments 
35 to 40%; abrupt irregu lar boundary; 1 5  to 23 cm thick . 



-88-

Aeb 30 to 41 cm ; brown (J .5YR 5/4 m) gravel ly sandy loam; si ng le  grain; 
loose; p lenti fu l  fine roots; few fine pores; no c lay fi lms; no effervescence; 
estimated coarse fragments 45%; abrupt irregu lar boundary; 8 t<;; 1 5  cm thick . 

Bfb 42 to  50 cm ; strong brown (J . 5YR 5/8 m) grave l ly  very fine sandy loam; weak 
fi ne subangu lar b locky; very friab le; p lentifu l  fine roots; few fine pores; no 
c lay fi Ims; no effervescence; estimated coarse fragments 45%; c lear wavy 
boundary; 5 to 1 4  cm thick . 

C 50 to 90 p lus cm ; weak red (2 .5YR 4/2 m) grave l ly sandy loam; massive; 
very friab le; few fine roots; few fine pores; no c lay fi lms; no effervescence; 
estimated coarse frag"ents 50%. 

COMMENTS:  

Not a l l  of  map unit 49 has soi l s  with buried Ae and Bf horizons . However, the 

occurrence of these horizons is intermittent and unpredictab l e .  Most of the map 

unit does, however, have at least one good Podzol ic Bf horizon . 

MAP UNIT NO 50 . (Orthic Dark Brown and Orthic B lack Chernozemic Soi ls) 

The soi l s  in this map unit are dominantly on the coarse side of medium textured 

with many gravel and cobb le  sized fragments . They have formed from compact, 

impervious , calcareous, pinkish ti l l .  The fine gravels,  from 2 to 5 mm are comprised 

dominantly of red and green argi l l i tes with some sandstones and l imestones . With 

increasing size there is a greater percentage of sandstones and l imestones . These 

soi ls are found adjacent to and as is lands within map unit 1 wherever the ti l l  

was not covered with the outwash materia Is . I n  genera l ,  there are more surface 

bou lders associated with map unit 50 than map unit 1 .  The knob and kettle areas 

east of the buffa lo paddock have more surface bou lders than the drum l in areas west 

of Knight lake, both of which are i nc luded in  map unit 50 .  Some of  the l imestone 

bou lders are characteristica l l y  etched by rain  and wind into very jagged , sharp , 

windward surfaces . These soi ls are found in severa l instances on drum l ins or drum l inoid ­

shaped features . In  genera l where the ti l l  mant les the entire landscape the kett les are 

fi l i ed with permanent or seasonal s loughs . There is quite a sharp change from wel l 

drained to poorly dr�i ned soi ls and the G leysol areas are too sma l l  to recognize 

independent ly . These have been included as inc lusions of Gleysol soi l i n  the genera l ly 
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wel l drained soi l s  of map unit 50. Soi ls on the tops of the knobs and druml i ns 

often have a sol um as sha l low as 25 cm . In general the sola get deeper downslope, 

reaching a maximum depth of about 60 to 80 cm . Also in  areas which receive runoff 

and protected areas where there is more effective moisture, the sur face of the soi l s  

are considerab ly darker . Lower s lopes are genera l ly somewhat finer textured on the 

surface and with fewer coarse fragments . Slopes within this map unit vary from about 

5 to 50%. Because of the very dense t i l l parent materia l ,  these soi ls have restricted 

permeabi l ity . Thus, there are s loughs in the kettles whereas the nearby soi ls on outwash 

materia ls  do not have perched water in  the kettl es .  

Associated Map Units 

Map tJnits 1 ,  1 9, 25, 29, 32, 52 , 53 and 58 are found in association with 

map unit 50. The druml inoid l andforms upon which some of map unit SO is developed 

are part ia l ly covered by the outwash materia ls upon which map unit 1 is situated, hence 

map unit 1 often occurs downslope at s lope breaks from map unit 50 . Occasional ly map 

unit 50 encroaches upon Knight' s  Lake and a thin band of map unit 1 9  is genera l ly found 

separating map unit 50 from the water . Map units 25, 29 and 32 are found on fans which 

abut the base of the druml inoid or morainic  landforms upon which map unit 50 is located . 

Occasional ly map units 52 and 58 are found in the tension zone between grassland and 

fore�it a long the margins of the main Waterton va l ley . Map uni t  53 is found in poorly 

drained enclosed depressions associated with the morainic landforms of map unit 50. 

Competing Map Units and D i fferentiae 

Map unit 1 differs from map unit 50 i n  that it is developed on coarse outwash 

materia ls rather than ti l l .  The characteristic very dense, carbonate-cemented C horizon 

of the soi ls which characterize map unit 50 is m issing in the soi l s  of map unit 1 .  Map 

unit 4 is l ithic  which separates it from map unit 50 . Map unit 8 i s  not developed on 

morainic landforms, and its soi ls contain very few cobbl es and gravels, both features 

which distinguish it from map unit 50 . The river terrace landforms and a l luvial materia l  

upon which map unit 17  i s  developed differentiates i t  from map unit SO .  Map units 

52, 53, 54, 55, 57 and 58 are a l l  developed on simi lar ti l l  material s  but differ by their 
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profi le  morpho logy . The above map units are c lassified as Bruniso l ic ,  G leysol ic,  

Regoso l ic,Gray Luvisols  and Dark Gray Luvisols respectively . Map unit 67 is  developed 

on finer textured Continenta l ti l l  rather than the Cordi l leran ti l l  upon which map unit 

50 is developed . 

Vegetation 

Vegetation associated with this map unit is mainly dry land grasses and shrubs . 

Festuca idahoensis (b luebunch fescue), Festuca scabrel la (rough fescue), Danthonia 

parryi (Parry oat grass) and Lupinus sericeus (Pursh 's  si lky lupine) comprise the most 

evident flora . Potenti l la fruticosa (shrubby cinquefoi l )  is found dispersed throughout 

the map unit and comprises about 5% of the ground cover . Shrubby Populus tremuloides 

(tremb l ing aspen) are found on lower slopes and on the north ( lee) side of hi l ls where 

snow col l ects and where they are less exposed to wind . 

Pedon Description (C1 05) 

C lassification:  Orthic B lack Chernozem (Typic Cryoboro l l )  

Described by: Gera ld Coen . 

Date : August 5 ,  1 971 . 

Location: 3/1 0 m i le west of Knight 's Lake about hal f  way a long the lake in north-south 

direction (Fig . 22) . 

C limate : semiarid continenta l .  

Parent Material : coarse textured , compact, high l ime ti l l .  

Land form : drum I i  n • 
S lope: 5% across pit, up to 40% in map unit . 

E levation : 4,450 feet ASL .  

Rel ief: estimated maximum of  200 feet . 

Aspect: 250 degrees (near top of ri dge) . 

Estimated drainage :  we l l  dra ined . 

Water tab le :  probab ly never within the pedon . 

Vegetation : nearly 1 00% coverage with previous ly mentioned grasses and shrubs . 

Notes : Soi l  temperature at 50 cm was 140 C .  There are quite a few large stones 

and boulders exposed on the surface of these soi Is . More surface stones are 
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evident in  the knob and kett le ti l l  areas than associated with the drum l ins .  

The present land use is virgin prairie  and erosion is not a prob lem . 

Ah 1 0 to 9 cm; very dark grayish brown (1 0YR 3/2 m)  and dark grayish brown 
(l OYR 4/2 d) gravel ly loam; weak , fine granu lar (fluffy); soft, very friab le; 
common, very fine roots; c lear,  wavy boundary; about 25% coarse fragments; 
2 .5 to 1 0  cm thick . 

Ah2 9 to 1 5  cm; dark brown (7 .5YR 3/2 m) and dark grayish brown (l OYR 4 .5/2 d) 
grave l ly loam; weak, fine granu lar and moderate medium subangu lar b locky; 
friab le, s l ightly hard; common, very fine roots; c lear, wavy boundary; about 
25% coarse fragments; 5 to 1 0  em . thick . 

Bm 1 5  to 43 cm; brown ( l OYR 5/3 m) and pa le brown ( l OYR 6/3 d) grave l ly 
sandy loam to loam; moderate medium subangu lar blocky; friab le, s l ightly 
hard; few very fine and fine roots; few discontinuous pores; c lear, wavy 
boundary; about 40% coarse fragments; 20 to 30 cm thick . 

Ck 43 to 61 + cm; l ight reddish brown (5YR 6/4 d) grave l ly loam; massive 
(britt le); s l ightly hard (hard in p lace); few very fine roots to no roots; 
common fine pores; strong effervescence; about 40% coarse fragments . 

COMMENTS : 

The very compact ti I I  is very difficult to dig when dry and when broken out from the 

pit the c lods shatter . 

MAP UN IT NO . 52 (Orthic Eutric Bruniso l )  

The strong brown soi I s  of this map unit are medium textured with moderate amounts 

of coarse fragments . They have formed on genera l ly l ight co loured Cordi l leran ti l l .  

Genera l ly these soi ls are found i n  the transition zone between the Luviso l ic soi ls i n  the 

eastern portion of the Park, and the Podzo l ic soi ls found to the west in the mountain area . 

Some members of map unit 52 appear to have the brownish characteristics intergrading to 

Podzol ics whi le other m embers appear to have grayish co lours in the B region intergrading 

to Luviso l ics .  I n  many cases the ti l ls upon which these soi ls are formed are sha l low and 

some are even sha l low enough that l ith ic variants of the Orthic Bruniso l occur . The dense 

underlaying ti I I  materia l offers considerab le resistance to percolating water and a l so offers 

resistance to water erosion . Map unit 52 is geographica l ly located on the east and west 

sides of the upper Waterton Lake, a long the sides of the lower Cameron Creek Val ley and 

B lakiston Creek Val ley, north of Sofa Mountain and the Be l levue Hi I I  and Lakeview Ridge 

areas . 
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Associated Map Units 

Map units 1 , 1 9, 29, 50, 55, 67, 90R, 91 R,  1 41 and 1 50 are ossocioted with 

map unit 52 . In major va l leys map unit 52 is occasiona l l y  found adjacent to the outwash 

soi ls  characterized by map unit 1 .  Occasiona l ly map unit 52 adjoins streams or creek 

bottoms where the deep b lack soi ls of map unit 1 9  are found in assoc iation with i t .  At 

the lower margins of fans the somewhat poorly to imperfect ly drai ned map unit 29 may 

abut the ti I I  soi ls of map unit 52 . Where the Chernozem i c soi Is of map unit 50 fol low 

up val leys to a considerab le elevation there is some encroachment of Pinus flexis ( l imber 

pine) on the typica l  prairi e landform and in association with these l imber pine, map unit 

52 is found . In these cases map unit 52 does not have suffic ient Ah to meet the Cherno­

zemic requirement and sometimes shows evidence of eluviation . Map unit 55 is found 

on the steep and very steep eroded slopes and creek banks associated with most ti I I  

soi ls inc luding map unit 52 . I n  the Kesler Lake - Oi l Basin area the fine textured 

B lack Chernozemic soi ls  located on t i l ls characterized by map unit 67 are found in 

association with map unit 52 . Where map unit 52 abuts the steep mountain slopes it  

is found in association with the l ithic soi ls mapped as 90R and 91 R and in association 

with the deep col l uvia l  soi ls mapped as 1 41 and 1 50 .  

Competing Map Units and Differentiae 

Map units 28, 47, and 49 are a l l  simi lar to map unit 52 in that they are char­

acterized by Brunisol ic soi ls,  however they a l l  di ffer because of their a l l uvia l  parent 

materia l associated with fans . Map unit 66 is characterized by Bruniso l ic soi ls but 

di ffers in being finer textured than soi ls of map unit 52 . The Bruniso l ic soi ls assoc iated 

with map uni t 1 50 are found on steep col luvial s lopes and shou ld not be difficult to 

separate from the ti l l  soi ls of map unit 52 . Map units 53, 55, 57, 58 and 64 are a l l  

found on ti l ls, however, the separations can b e  made relatively easi ly i f  the char­

acteristics of the other map units are noted . Map unit 53 is poorly drai ned and the 

mott les in the profi le separate it from map unit 52 . Soi ls of map units 57 and 58 have 

wel l deve loped i l luvia l  and e luvial  horizons and thus should be relatively eas i ly sep­

arated from those of map unit 52 which does not have these horizons . Map unit 67 is 

characterized by a Chernozemic soi l  and as such has a deep b lack surface horizon 

meeting the requirements of Chernozemic Ah and does not have the browner co lor of 
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map unit 52 . Soi ls of map unit 55 are Regosols and do not have any horizon different­

iation to provide a Bm characteristic of map unit 52 . 

Vegetation 

Vegetation associated with this map unit is characterized by fairly diverse 

assoc iations depending upon which areas within thE! Park the soi ls are located . The 
best examples of map unit 52 are located a long the east and west shores of upper 

Waterton lake . Here the vegetation is dominated by 20 to 40 foot tal l  immature and 

often overstocked Pinus contorta (lodgepole pine) providing 60 to 800k coverage .  

Pseudotsuga menziesii  (Doug las fir) i s  found occasiona l ly and in c l umps . The understory 

shrubs are characterized by the association made up of Rubus parviflorus (thimbleberry) ,  

Spirea l ucida (wh ite meadowsweet) ,  and Berberis repens (creeping mahonia) .  The herbs 

are characterized by an association made up of �nica cord ifol ia (heart- l eaved arnica), 

Tha l ictrum venulosum (veiny meadow rue), Epi lobium angust ifo l ium (fireweed), and 

Gramineae (grasses) . Other areas where map unit 52 is found such as north of Sofa 

Mountain,  northwest of the buffa lo paddocks and in the Oi l Basin-Cloudy Ridge area 

have stunted evergreen shrubs such as Pinus F lexi l is ( l imber pine), and stunted Abies 

lasiocarpa (a lpine fir), and shrubby Popu lus tremu loides (trembl ing aspen ) .  There are 

a lso significant areas of 20 to 40 foot ta l l  Popu l us tremu loides (trembling aspen) prov­

iding 20 to 400k cover . In the latter mentioned areas the understory vegetation inc ludes 

the understory vegetation previously mention p lus A lnus crispa (green a lder), Ribes 

viscosissimum (sticky currant),  Ame lanchier a lni fo l ia (saskatoon), and Potenti l la 

fruticosa (shrubby cinquefoi l ) .  Herbs other than those previously mentioned inc l ude 

Equisetum arvense (common horseta i l ) ,  Hedysarum sulphurescens (yel low hedysarum), 

Herac leum lanatum (cow parsnip), and Festuca spp . (fescues ) .  

Pedon Description (C203) 

C lassification : Orthic Eutric Bruniso l (Typic Cryochrept) 

Described by : Gera ld Coen • 
Date: August 27, 1 972 .  

Location: about * mi le  north and * mi le  west from the Boundary Bay cabin (Fig . 22) . 

C l imate : continenta l .  
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Parent Material : l ight brown medium to coarse textured ti l l  materia ls . 

landform : moraine of varying character depending on the location . The area a long 

the shores of Waterton lake has a landform which is largely bedrock contro l led 

showing l itt le typica l morainic topography . The other areas are by and large 

more characteristic of the humpy topography associated with mora ines . 

S lope: 1 0% in  the vicinity of the pedon and from 5 to 40% associated with the map unit . 

E levation : 4500 feet ASl. 

Rel ief: about 500 to 800 feet . 

Aspect : about 340 degrees . 

Estimated drainage:  wel l  drained . 

Water tab le :  deep . 

Vegetation : 40 - 60% coverage with 30 to 40 foot ta l l  Pinus contorta ( lodgepole pi ne) . 

This area was harvested for lumber the last of which was taken out in the 1 950's . 

Rubus parviflorus (thimb l eberry) and Symphoricarpos occidenta l is  (western snowberry) 

were two of the common shrubs . Herbs inc luded Epi l obium angustifo l i um (fireweed) 

and Pyrola  spp . (wintergreen) . Few grasses or mosses were observed . 

o 
Notes : The soi l temperature at 50 cm was 1 1 .5 C .  Stones and rock outcrops were 

common on the land surface in this map unit and stones were quite evident 

within the pedon . The soi l was in a virgin condition . 

l-F 2 .5 to 0 cm ; dark brown (7 .5YR 3/2 m); moderately decomposed pine need les 
with many white mycel ia; abrupt wavy boundary; 1 to 4 cm thick . 

Ah 0 to 2 .5 cm; dark brown (7 .5YR 3/2 and 4/4 m) gravel ly loam; weak 
fine granular; very friab le; p lenti fu l  fine roots; �oo disrupted to see the pores; 
no c lay fi lms; no effervescence; abrupt wavy boundary; 1 to 4 cm thick . 

Bf  2 .5 to 25 cm ; strong brown (7 .5YR 5/6 m)  grave l ly loam; weak medium 
subangular b locky; very friable; abundant medium and fine roots; few fine 
pores; no c lay fi lms; no effervescence; estimated coarse fragments 20%; c lear 
wavy boundary; 20 to 25 cm thick.  

C 25 to 76 plus cm ; l ight brown (7 .5YR 6/4 m) grave l ly  sandy loam; massive; 
friab le  (s l ight britt le ten dency); few roots except adjacent to rocks; common 
very fine pores; no c lay fi lms; no effervescence; estimated coarse fragments 30010 .  
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COMMENTS: 

The Ah horizon seems to be s l ightly mixed with the overlying organic Lf horizon and 

. an occasional pocket (1 cm . or l ess in thickness) of Ae materia l is evident . lithic 

soi l s ,  that is soi ls that are l ess than 50 cm . deep to bedrock ,  are an integra l part of 

this map unit . Colour va lues in the Bm horizons may vary from 4 to 6 and chromas may 

vary from 4 to 8 .  Because these soi ls occupy the position in the landscape b etween 

Podzols and Luvisols, in  different areas they tend to have characteristics of either, 

thus some may be redder than the type example quoted and some may be grayer than 

this examp le .  A lso, some Bm horizons may have a tendency towards c lay accumulation 

insufficient to meet the defi nition of a Bt horizon . 

MAP UNIT N O.53 (Orthic Humic Gleysol )  

The soi ls of this map unit are medium and coarse textured with variab le  amounts 

of coarse fragments . They have formed on ti l l  materia ls found in depressions or seepage 

areas . The extent to which poor drainage affects these soi l s  varies considerably, but 

a l l  are poorly drained enough to fal l  within the G leysol ic order . Most of these soi ls 

have a relatively thick layer of organic materia l  on the surface, thus qua li fying as 

Humic G leysols . Map unit 53 is geographica l ly located throughout the Park wherever 

poorly drained soi ls are found deve loped on ti l l  materia ls . 

Associated Map Units 

Map units 1 9, 32, 50, 57, 64 and 1 90 are found in association with map unit 

53.  Occasiona l ly map unit 1 9  is found on river terraces adjacent to the morainic 

landforms of map unit 53. The poorly drained soi ls of map unit 32 sometimes adjoin 

depressional areas of ti l l  upon which map unit 53 is found . Depending on the geog­

raphic location within the Park, map units 50, 57 or 64 can be found on the upland 

moraine associated with the depressional soi l s  of map unit 53 . The organic soi ls of 

map unit 1 90 are found at lower e levations in depressiona l areas ad jacent to map unit 

53. 
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Competing Map Units and Differentiae 

Map unit 53 is one of the five map units which has as its dominant member a 

Gleysol ic soi l .  Map unit 53 is the on ly map unit dominated by Gleysol ic  soi L 

thus can be differentiated with relative ease from other G leyso l ic soi l s .  On occasion , 

map unit 44 may contain sufficient coarse fragments to a l low some confusion with map 

unit 53, but the characteristic fan-shaped landform of map unit 44 should a l low easy 

separation . Other ti l l  soi ls found on map units such as 52,55, 57,58 and 67 differ 

from map unit 53 by genera l ly steeper s lopes and the lack of mottl ing indicative of 

poor drainage . 

Vegetation 

In the western portions of the Park,  the vegetation associated with map unit 

53 is dominated by 20 to 40% cover with 40 to 60 foot tal l  stands of Picea g lauca 

(white spruce) and Abies lasiocarpa (a lpine fir) . The associated understory is dominated 

by shrubs such as Menziesia ferruginea (fa lse huck l eberry),  Vaccinium membranaceum 

(ta l l  b i lberry) and Vaccinium scoparium (grouse berry) . Associated herbs include 

Xerophyl lum tenax (bear grass),  Arnica cord i fo l ia (heart- leaved arnica), Tha l ictrum 

venulosum (veiny meadow-rue) and Ange l ica dawsoni i  (ye l low angel ica) . East of 

Waterton Lakes, the vegetation associated with map unit 53 is dominated by shrubs 

such as Sa l ix spp . (wi l lows) and Alnus tenuifo l ia (river a lder) . Associated herbs 

inc lude Petasites sagittatus (arrow-leaved coltsfoot) ,  Carex fl�, Carex aquati l is 

(water sedge) and Carex rostrata (beaked sedge) .  

Pedon Description (C204) 

C lassi fication : Orthic Humic G leysol (Aerie Humic Cryaquept) 

Described by : Gera ld Coen . 

Date : August 28, 1 972 .  

Location : about 1 00 yards south o f  Litt le Cameron lake and 200 yards east of Cameron 

Creek . 

C l imate : continenta l .  

Parent Material : re latively coarse Cordi l leran ti l l .  
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Landform : relative ly low rel ief moraine .  

S lope: 3% i n  the vicinity o f  the pedon and 0 to 1 0% on the map unit . 

E levation : 4450 feet ASL. 

Rel ief: about 1 00  feet . 

Aspect : 1 50 degrees . 

Estimated drainage: very poorly drained . 

Water tab le :  about 8 em below the ground surface . 

Vegetation : 20 to 30% cover with 40 to 60 foot ta l l  Picea g lauca (white spruce) and/or 

Picea engelmanni i  (Engelmann spruce) were the dominant tree species observed . 

Some Abies lasiocarpa (a lpine fir) were noted in the understory . The main shrub 

was Menziesia ferruginea (false huckleberry) . Herbs inc luded Streptopus 

ampl exifo l ius (twisted stock), Tha l ictrum venulosum (veiny meadow rue) and 

Pyrola  sp. (wintergreen) .  Few grasses were observed . Mosses provided almost 

a complete cover of the ground surface. 

Notes : The soi l  temperature at 50 cm was 90 C .  There were few stones on the surface 

and relatively common stones within the pedon . The soi l  was in a virgin condition . 

L 1 to 0 cm ; dark brown \l.5YR 3/2 m)  s l ightly decomposed moss layer; p lentifu l  
fine roots; abrupt wavy boundary; 0 to 2 .5 em thick . 

Ahg 0 to 9 cm ; very dark gray (5YR 3/1 m)  loam; moderate medium granular; 
friabl e; p lentifu l  fine roots; few fine pores; no c lay fi lms; no effervescence; 
estimated coarse fragments 5%; c lear wavy boundary; 5 to 1 5  cm thick . 

Bg 9 to 1 8  cm ; dark reddish brown (5YR 3/2 m)  loam with common medium distinct 
dark red (2 . 5 YR 3/6 m) mottles; moderate medium subangular b locky; friable; 
few fine roots; very few medium pores; no c lay fi lms; no effervescence; estimated 
coarse fragments 5%; c lear wavy boundary; 8 to 1 8  cm thick . 

BCg 1 8  to 25 cm ; dark brown (5YR 3/4 m )  mottles; weak fine subangular b locky 
(structure bad ly distorted and difficult to observe); friab le; very few fine 
roots; pores unobserved; no c lay fi lms; no effervescence; estimated coarse 
fragments 50%; c lear wavy boundary; 5 to 1 0  cm thick . 
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Cg 25 to 50 p lus cm ; reddish gray (5YR 5/2 m)  grave l ly fine sandy loam with 
many medium disti nct yel lowish red (5YR 5/8 m) and many medium prominent 
l ight o l ive gray (5Y 6/2 m) mott les; massive; friab le  with some brittl e  tendency; 
very few roots; very few pores; no c lay fi Ims; no effervescence; estimated 
coarse fragments 200k .  

COMMENTS :  

There are occasiona l ly b lotches of Ahg horizon material found within the upper part 

of the Bg hori zon . The area where the above pedon is found is a seepage area . In  

this vicinity there are severa l areas of  peaty-phase Gleysols . There does not appear 

to be any Rego Gleysols in the Cameron Lake area . Map unit 53 is a lso found assoc iated 

with depressiona l areas or any other areas which are inundated with water for a consider­

able  period of time and have a t i l l  parent materia l .  

MAP UN IT N O .  54 (Orthic Regoso l )  

The soi ls of this map unit are medium to coarse textured and often have many 

coarse fragments , espec ia l ly of cobble  and bou lder sizes . They have formed on the 

loca l lateral and end moraines bordering and c losing the cirques at high e levations 

(around 6500 feet ASL) . The boulders show very l itt le  rounding and the ti l l s  are very 

heterogeneous , strong ly reflecting the adjacent rock outcrops . These soi ls have rock 

exposed on the surface which appears simi lar to "pattern ground II found associated 

with soi ls having extensive frost action . Map unit 54 is geographica l ly located 

throughout the western portion of the Park in the cirque basins at higher elevations . 

Associated Map Units 

Map units 48, 64 ,  1 41 , 1 42 ,  1 50, as wel l  as Ta l us and Rock, are found 

associated with map unit 54 . Map unit 48 is found on the forested fans adjacent to 

some areas of map unit 54 . Map unit 64 sometimes has a common boundary with 

map unit 54 in  places where vegetation and landscape position favour Podzol ie  

deve lopment rather than the Regoso l ic development found in  54 .Map units 141 , 1 42 and 

1 50  are found on the col luvia l s lopes which may be impinging on the moraine upon 

which map unit 54 is found . In the sma l l  cirque basins where map unit 54 is general ly 

found, steep rock c l iffs and ta lus are very common . 
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Competing Map Units and Differentiae 

Soi ls of both map units 27 and 48 are Regosol ic with abundant coarse fragments 

but can be easi ly distinguished from map unit 54 by their typica l fan landform and 

a l luvia l parent materia l .  Map unit 55 is a lso characterized by stony Regoso l ic  soi ls and 

is developed on ti I I  but does not show the turfy Ah development characteristic of soi Is of 

map unit 54 .  Map unit 53 is located in depressions where excess water is standing for 

significant periods of the year, thus characterized by soi ls c lassed as Gleysolics as 

opposed to Regosol ics for map unit 54 .  Map unit 52 shows s l ight profi le development 

characteristic of Brunisol ics and can be separated from map unit 54 in this way . Soi ls 

of map units 57 and 61 are Gray Luvisols, thus easi ly separated from map unit 54 .  Map 

unit 61 is a lso very stony and bouldery but the soi ls do not have the wel l  developed 

turfy Ah . Map unit 64 is characterized by Podzol ics and thus the bright reddish Bf  

provides an  easy means of  separation from map unit 54 .  

Vegetation 

Vegetation associated with this map unit is characteristical ly composed of 

less than 20 foot tal l  Abi es lasiocarpa (alpine fi r) providing about 20 to 4()0,{, cover . 

Larix Iya l l i i  (alpine larch) is a common component of the forest cover on this western 

part of the Park . Other shrub species such as Juniperus communis (ground juniper) 

and Juniperus horizontal is (creeping juniper) are common . Understory and open 

areas are vegetated with a lp ine species including Gramineae (grasses) ,  Heuchera 

cyl indrica (a l um  root) ,  Luzu la g labrata (wood rush) ,  and Mitel la breweri (bishop's  

cap) . 

Pedon Description (C1 74) 

C lassification : Orthic Regoso l ( "A lpine ") (Typic Cryothent 1 ) 

D escribed by: Gera ld Caen and W .  D .  Ho l land . 

Date: July 31 , 1 972 . 

Location: Between the tra i l  and the north shore of lower Carthew Lakes (Fig . 22). 

C limate : continenta l .  

1 
The mean annua l temperature may be less than 00 C .  i n  which case the c lassification 
should be Pergel ic Cryorthent . 
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Parent Material : Bou ldery and stony ti l l . 

landform : end and latera l or media l moraines near cirque basins . 

S lope: 1 2% in the vicinity of the pedon and 5 to 20% on the landform . 

E levation : 71 00 feet ASl .  

Relief: about 50 feet . 

Aspect : about 1 0  degrees . 

Estimated drainage : we l l  drained . 

Water tab le :  greater than 75 cm from the surface . 

Vegetation : Abies lasiocarpa (a lpine fir) and larix Iya l l i i  (a lpine larch) with a 

krummholz  habi t .  Also observed were Arnica sp . ,  luzula g labrata (wood 

rush), Va lerina sitchenis (wi ld hel iotrope) and Erythronium grandiflorum 

(g lacier l i ly) . 

Notes : There were very many stones and bou lders , both within the solum and on the 

soi l surface . The soi ls was in a virgin condition . 

Ah 0 to 4 cm ; very dark grayish brown (1 0YR 3/2 m )  loam; weak fine granular; 
friab le; abundant very fine and micro roots; pores unobserved; no c lay fi lms; 
no effervescence; estimated coarse fragments 1 5%; c lear, wavy boundary; 
1 .5 to 8 cm thick . The Ah is very turfy and appears to have a low bu lk 
density . 

C 4 to 38 p lus cm ; reddish brown (5YR 4/4 m)  gravel ly loam; structureless or 
massive; very friab le; abundant fine roots; pores unobserved; no c lay fi lms; 
no effervescence; estimated coarse fragments 50%. 

MAP UNIT NO.  55 (Orthic Regoso l )  

The soi ls of this map unit are medium and coarse textured with common cobbles 

and bou lders within the so lum . They have formed on medium textured calcareous ti l is 

which are active ly eroding resulting in Regosol ic  profi fe development . This map unit 

is genera l ly associated with steep stream channel wa l ls and occasiona l ly  on steep ti l l  

s lopes . Map unit 55 has a lso been mapped on less steep s lopes where Regosol ic profi l e  

deve lopment occurs because o f  landscape position or other factors resu lting in unstab le  

soi I conditions . Texture and coarse fragments in these soi Is is quite variable  and 

strong ly related to the parent ti l ls in which they develop . Geographica l ly these soi ls 

are located throughout the Park . 
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Associated Map Units 

Map units 1 , 1 1 , 20, 25, 36, 41 , 50, 52, 57, 58, 64, 1 00, 1 01 ,  1 56 and 

Rock are found associated with map unit 55 . Map unit 1 is found on grassy , grave l ly 

outwash materia l at about the same e levation as the assoc iated map unit 55 . Map units 

1 1  and 20 are found at the bottom of stream courses adjacent to the steeper slopes upon 

which map unit 55 is found . Map units 25, 36 and 41 are found on fan shaped landforms 

genera l ly below and/or adjacent to map unit 55 . Map units 50, 52, 57, 58 and 64 are 

associated with map unit 55 i n  varying portions of the Park . They are at approximately 

the same e levations as the ad jacent map unit 55 . Map units 1 00 and 1 01 are found 

randomly associated with map unit 55 depending on accidents of s lump .  Map unit 

1 56  may at times adjoin map unit 55 genera l ly at the upper margin of the latter map 

uni t .  Rock sometimes adjoins map unit 55 where steep c l i ffs are found above the ti l l  

slopes . 

Competing Map Units and Differentiae 

Map unit 55 is the only map unit within the Park found on ti " which is charact­

erized by soi ls which are main ly Regosols . Map unit 52 can be distinguished from map 

unit 55 by the BrunisoJ ic deve lopment in the B region of the profi le . Map unit 61 has 

considerab ly more and larger bou lders than map unit 55 and in stable ,  somewhat she ltered 

areas, has Luviso l ic  development . There are many other map units which are characterized 

by Regoso l Soi ls but none are developed on ti l ls and thus separating the map units with 

lower numbers than 55 from map unit 55 is not difficu l t .  Map units 1 41 and 1 42 differ 

from map unit 55 in that the soi l s  do not contain free l ime and they are much looser 

with a more consistent fine gravel assortment of coarse fragments . 

Vegetation 

There is no particu lar vegetation or group of vegetation species which can be 

thought of as being associated with map unit 55 . In the eastern part of the Park around 

the Be l ly  River Populus tremuloides (tremb ling aspEIO) and Picea g lauca (white spruce) 

are predominant . In the Bel ly River area there are a lso some map units which are not 

forested . In the Sofa Creek and adjacent to the creek i tse l f  fa irly good stands of Picea 

g lauca (white spruce) and Pseudotsuga menziesi i (Douglas fir) are common . In the more 

westerly portion of the Park in the Cameron Lake and boundary region Abies lasiocarpa 
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(a lpine fir) and Pinus a lbicau lis (white-bark pine) are a lso associated with map unit 55 . 

In the Horseshoe Basin and Oi l  Basin areas Pinus contorta (lodgepole pine), Popu lus 

tremuloides (trembl ing aspen) and Picea g lauca (white spruce) are common . The understory 

vegetation is very variab le depending on the region of the Park in which map unit 55 is 

found . Species commonly found associated with the trees wi l l  be found in  the different 

regions as described earl ier . 

Pedon Description (C21 2) 

C lassi fication : Orthic Regoso l (Typic Cryorthent) 

D escribed by : Gera ld Coen . 

Date: August 30, 1 972 . 

location: near the top of the south bank of Galway Creek about 1 mi le  west of where it 

leaves the Park (Fig. 22) . 

C l imate: continenta l . 

Parent Material : ca Icareous ti I I  . 

landform : steep creek bank . 

Slope: 65% in the vicinity of the pedon and ranging from 50 to 70% associated with the 

map unit . 

E levation : about 4,950 feet ASl. 

Relief: about 200 feet . 

Aspect: 0 degrees . 

Estimated drainage :  we l l  drained .  

Water tab le :  probably never within 90 cm of the surface . 

Vegetation : the dominant vegetation at this site was Pseudotsuga menziesi i (Doug las fir) 

with some Picea g lauca (white spruce) and Popu lus tremu loides (trembl ing aspen). 

Shrubs noted inc luded lonicera involucrata (bracted honeysuckle), Symphoricarpos 

occidenta l is  (western snowberry) and some Acer g labrum (mountain  map le ) .  Herbs 

noted incl uded Disporum oreganum and Disporum trachycarpum (fairybel ls),  

Arnica cordifol ia (heart- leaved arnica), Thal ictrum venulosum (veiny meadow 

rue),  Geranium viscosissimum (sticky purple geranium )  and Epi lobi um angustifo l ium 

(fireweed) .  Mosses were fairly common but few grasses were noted . 
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Notes : The soi l temperature at 50 cm . was 1 00 C .  There were few stones on the surface 

but they were relatively common within the pedon . The soi l was in a virgin condition . 

l-F 2 . 5  to 0 cm very dark grayish brown (1 0YR 3/2 m)  partia l ly decomposed leaf 
and need le l itter; few fine roots; abrupt wavy boundary; 0 to 5 cm thick . 

Ckl 0 to 1 5  cm ; reddish brown (5YR 4/3 m) sandy loam; sing le  grain; loose; 
p lentifu l  fine roots; no pores; no c lay fi lms; s l ight effervescence; estimated 
coarse fragments 1 (lOk; c lear wavy boundary; 1 0  to 1 8  cm thick . 

Ck2 1 5  to 61 cm ; reddish brown (5YR 5/3 m) grave l ly sandy loam; massive and 
singl e  grain; friabl e  and loose, britt le  sometimes; p lentifu l  fine roots; few 
fine pores; no c lay fi lms; moderate effervescence; estimated coarse fragments 
45%; gradual wavy boundary; 41 to 50 cm thick . 

Ck3 61 to 76 cm ; reddish brown (5YR 5/3 m )  grave l ly sandy loam to grave l ly 
si lt loam; massive; firm , britt le  tendency; very few fine roots; few fine pores; 
no c lay fi Ims; moderate effervescence; estimated coarse fragments 45%; 
gradual wavy boundary; 5 to 20 cm thick . 

Ck4 76 to 1 00  p lus cm ; pinkish gray (7 .5YR 6/2 m )  gravel ly sandy loam; single  
grain; loose; few fine roots; no  pores; no  c lay fi lms; moderate to strong 
effervescence; estimated coarse fragments 45%. 

COMM ENTS: 

The Ckl is probab ly the result  of the ever present downslope creep . The profi le seems 

to be re lative ly uniform except for occasiona l pockets of cementation around the larger 

rocks . There is considerab le  variabi l ity within this map unit . Its major uniformity is 

steepness of s lope causing unstab le conditions resu lting in the formation of Regoso ls .  

MAP UNIT NO.  57 (Orthic Gray luvisol )  

The soi ls o f  this map unit are mainly coarse to medium textured with many cobbles 

and bou lders within the sol um . They have formed on  dense, pinkish and brown ca lcareous 

ti l l . The fine gravels are comprised dominantly of green argi l l ites and sandstones with 

some l imestone or dolomitic l imestone . Red arg i l l i tes are fairly common as wel l  and may, 

in fact, in some pedons be the major coarse fragment . The parent material is very dense 

and brittl e  in p laces, providing a very impermeable layer . The St is also sufficient ly 

developed to impede percolation . In genera l these soi ls are wel l  drained . This map 
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unit is genera l ly confined to the more prominent g laciated topographic h ighs . The 

landforms are characterized by genera l ly long simp le slopes and thus there are not too 

many inc lusions of Gleyso ls . Soi ls on top of the ridges and on steeper sides lopes are 

genera l ly somewhat sha l lower than those on the lower s lopes . Their geographic loc­

ation is main ly west of the B lood Timber limit and north of Sofa Mountain and east 

of the Bel ly River . The soi ls of this map unit are genera l ly finer textured on the 

east side of the Bel ly River, because of the occurrence of soft, fine textured bedrock 

from which they derive part of their materia ls . The ti l l  i n  this area is a lso l ess dense 

than further west . 

Associated Map Units 

Map units 36, 37, 38, 39, 41 , 50, 52, 53, 55, 1 00, 1 01 and 1 90 are found 

associated with map un it 57 . Map unit 36 is found on the east Waterton Va l ley 

side, genera l ly at a lower e levation than map unit 57 . Map unit 37 is found on poorly 

defined fan areas adjacent to the lower s lopes of the ti l l  covered hi l ls upon which map 

unit 57 is found . Map units 38 and 39 are found on fan and fan- l ike landforms which 

adjoin the upper s lopes of the ti l l  covered landforms upon which map unit 57 is located . 

Map unit 41 is found east of the Bel ly River in sha l low draws running through areas mapped 

as map unit 57, where the ti l l  materia l has become covered with a thin deposit of s lope­

wash . Map unit 50 is found occasiona l ly on grass lands adjoining the wooded landscape of 

map unit 57 .  Map unit 52 is genera l ly found in the transition areas between the grass lands 

of map unit 50 and the forests of map unit 57 .  Map unit 53 is found in some poor ly dra ined 

depressions in the ti " mant led landform of map unit 57 . Map unit 55 is found on steep 

riverbanks and other steep slopes in the ti I I  materia ls upon which map unit 57 is located . 

In the Bel ly River area a thin mant le of ti l l  covers very fine textured soft, dark co loured 

sha le  bedrock . Where s lumps have removed the ti l lmant le  and exposed the sha le  materia l 

map unit 1 00  and 1 07 are found in abrupt contact with map unit 57 . Occasional ly sma l l  

poor ly drained depressions i n  the ti l l  landform may have organic deposits which resu lt in 

the intimate association of map unit 57 with map unit 1 90 .  

Competing Map Units and D i fferentiae 

Map unit 57 is the on ly unit characterized by Orthic  Gray luvi$Ol soi ls developed 

on ti l l  which was mapped in the Park and thus is one of the most easi ly recognized map units . 
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Map units SO, 52, 53, 54, 55, 58, 61 and 64 are a l l  developed on pinkish cordi l l eran 

ti I I  but are d i fferentiated by their distinctive profi le  development . Map unit 46 is 

characterized by Orthic  Gray Luvisol soi l s  but is  d ifferentiated because of the fan 

shaped landforms upon which it i s  mapped . Map unit 1 02 is a lso characterized by 

Orthic Gray Luvisol soi Is but is developed on stone-free fine textured materia ls . The 

Orthic Gray Luvisol soi ls of map unit 1 60 are differentiated on the basis of being 

deve loped on col luvia l materia ls . 

Vegetation 

Vegetation characteristic of this map unit is domi nantly Pinus contorta (lodgepole  

pine) . The height is around 40 to 60 feet and the canopy density is about 20 to 40%. 

The stand condition is thrifty mature trees with occasional wind fal l .  The lower vegetation 

consists of 30% cover of the shrub association of Rubus parviflorus (thimbleberry),  Spiraea 

luc ida (white meadowsweet) and Berberis repens (oreeping mahonia), and 70% coverage 

of an herb association consisting of  Arnica cord ifol ia (heart- leaved arnica), Thal ictrum 

venu losum (veiny meadow rue), and Epi lobium angustifol ium (fireweed) . 

Pedon Description (Cl 07) 

C lass ification : Orthic Gray Luvisol (Typic Cryoboral f) 

Described by: Gera ld Coen . 

Date : August 6,  1 971 . 

Location : about .\: mi le  north of Chief Mountain Fire Tower, a long cutl ine (Fig .22) . 

C limate : continenta l . 

Parent Materia l : compact, ca lcareous, pinkish ti l l  (no evidence of shie ld erratics) . 

Landform : dissected ti l t  plain .  

S lope: 8% in  the vicinity o f  the pedon and up  to 60% in the area . 

E levation : about 5 ,200 feet ASL .  

Rel ief: 400 to 500 feet; 

Aspect : about 31 0 degrees . 

Estimated Drainage: wel l drained . 

Water Table :  possib ly perched within the pedon in  the spring . 
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Vegetation : About (fJ to 70% of the ground is covered with Pinus contorta ( lodgepole 

pine) . The lodgepole  pine is of a uniform height of about 25 to 30 feet . There 

are a few Pseudotsuga menziesi i (Doug las fir) in the understory . There are few 

understory p lants at this site . 

Notes : Soi l  temperature was 90 C .  at 50 cm . Surface stones in the area are variable  

but quite evident I in  genera l .  The present soi l is virgin and land use is native 

regeneration of tree species after fire . 

L -F 2 .5  to 0 cm .� dark brown (1 OYR 3/3 m) undecomposed organ i c matter; few fi ne 
roots; abrupt smooth boundary; 1 .5 to 4 cm thick . 

Ael 0 to 8 cm ; l ight grayish brown (1 0YR 6/2 d) and grayish brown (l OYR 5/2 m )  
gravel ly very fine sandy loam; weak fine p laty; very friab le, soft; few fine 
and many medium roots; common fine pores; estimated 200A, coarse fragments; 
c lear I wavy boundary; 5 to 1 0  cm thick . 

Ae2 8 to 1 4  cm ; po le brown (l OYR 6/3 d) and l ight yel lowish brown (1 0YR 6/4 m)  
gravel ly si lt loam; moderate medium subangu lar b locky macro structure and 
weak medium p laty meso structure; very friab le,  soft; many medium roots; 
common fine pores; estimated 20% coarse fragments; c lear I wavy boundary; 
2 . 5  to 1 3  cm thick . 

Btl 14 to 44 .5 cm ; brown (7 .5YR 5/4 m) grading with depth to strong brown 
(7 .5YR 5/6 m) grave l ly s i l ty c loy loam; moderate medium subangular b locky; 
firm; p lenti fu l  fine and medium roots; few medium pores; many very thin clay 
fi lms; estimated 40% coarse fragments; gradua l wavy boundary; 23 to 36 cm 
thick . 

Bt2 44 . 5  to 66 cm ; strong brown (7 .5YR 5/6 m) gravel ly si lty c lay loam; moderate 
medium subangu lar b locky; firm; few fine roots; few medium pores; many very 
thin c loy fi lms; estimated 40% coarse fragments; c lear I wavy boundary; 1 8  
to 25 cm thick . 

Ck 66 to 81 p lus cm ; brown (1 0YR 5/3 m) grave l ly si lt loam; massive; firm; few 
to no roots; few fine pores; few thin c lay fi lms; s l ight effervescence; estimated 
40% coarse fragments . 

COMMENTS : 

The ti l l  is very hard to fracture in p lace, a lthough once fractured out it can be broken 

relatively easi ly with the fingers . It i s  quite britt le  even when moist . I t  a lso appears 

to have quite a h igh bulk density . There are no signs of impeded interna l drainage.  
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MAP UNIT N O .  58 (Dark Gray luvisol )  

The soi ls o f  this map unit are fine and medium textured with relative ly few 

coarse fragments . They have formed on the dark coloured ti l ls which appear to have 

been associated with the continenta l ice sheet and which are quite fine textured with 

few coarse fragments . However, some areas ident ified as map unit 58 are probably 

associated with t i l ls having a Cordi l leran origin . The aspen forests under which these 

soi ls are genera l ly found are adjacent to grass land areas and associated Chernozemic 

soi ls . The forest vegetation appears to modify the genetic developmenta l sequence 

resu lting in the formation of e luvia l horizons . Extensive earthworm activity resu lting 

in the mbHng of the l-H and Ah horizons with e luvia l  horizons causes the typioa l Dark 

Gray luvtso l to take on a Gray Brown luvisol appearance . Map unit 58 is geographica l ly 

located north of  the registration office and in the Oi I Basin cabin area . 

Associated Map Units 

Map units 36, 50, 53, 57 and 67 are found in association with map unit 58 . 

Map unit 36 i s  found on associated sandy soi ls . Map unit 50 is found on grassland 

soi ls associated wtih map unit 58 . Map unit 53 is located in  associated wet areas . 

Map unit 57 is genera l ly foundat higher e levations and does not exhibit the typical 

earthworm mixing of map unit 58 . Map unit 67 is associated with map unit 58 in  

the Oi l Basin area but does not exhibit the eluvial characteristics of the latter . 

Competing Map Units and Differentiae 

Soi ls of map unit 36 often have simi lar mixing of the Ah and Ae horizons but 

do not have as high a stone content as does map unit 58 and are considerab ly coarser 

textured . Map units 50, 57 and 67 are simi l ar to m<lp unit 58 in  that they are a l l  

formed on ti l l s .  However, map unit 50 i s  character'ized b y  Chemozemic soi Is dev­

eloped on grassland . Map unit 57 is characterized by a wel l developed Gray luvisol 

developed under coniferous forests . Map unit 67 is often simi lar to map unit  58 but 

does not have evidence of degradation in the A horizon . 

Vegetation 

Vegetation associated with this map unit i s  characterized by immature stands 

of Populus tremuloides (trembl i ng aspen) 20 to 40 feet ta l l  and having a canopy density 
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of 20 to 40% and sometimes 40 to 60% . The understory shrubs are characterized by 

an association made up of Amelanchier a lnifo l ia (saskatoon), Rosa acicul aris (prickly 

rose) and Rubus parviflorus (thimbleberry) . The herbs are characterized by association 

made up of Gramineae (grasses) ,  Hedysarum su lphurescens (yel low hedysarum) ,  Herac leum 

lanatum (cow parsnip) and Thal ictrum venulosum (veiny meadow rue) . 

Pedon Description (C 1 40) 

C lassification : Dark Gray Luvisol (Typic Crybora l f) .
l 

Described by: Gerald Coen . 

Date : June 7th,  1 972 . 

Location :  east of the Waterton River and about 1 mi le  east of the Junction of Highways 

5 and 6 and then ! mi I e  north a long the east Park boundary (Fig . 22) . 

C l imate : continenta l .  

Parent Materia l : gray to dark gray fair ly fine textured {si lty c lay loam}ti l l . 

Landform : moraine with l ong , not too steep s lopes . 

S lope: ranges from 4% across the pit to up to 1 0% in  the area . 

E levation : 4 , 300 feet ASL .  

Rel ief: about 50 feet on the landform . 

Aspect : 280 degrees . 

Estimated drainage :  wel l  drained . 

Water tab l e: below the pedon and probab ly rarely within three feet of the surface .  

Vegetation : about 30% cover with Popu lus tremuloides {trembl ing aspen} 30 to 40 

feet high . Amelanchier a lnifo l ia {saskatoon} is the most common shrub with 

others i nc luding Symphoricarpos occidenta lis {western snowberry},  Berberis 

rep ens (creepi ng mahonia), and Rosa acicularis (prickly rose) . Common herbs 

inc lude Hedysarum su lphurescens (yel low hedysarum) ,  Tha l ictrum venu losum 

(veiny meadow rue), Epi lobium angusti fol ium (fireweed) , Gerani um viscosissimum 

(sticky purp le geranium) and Heracleum lanatum (cow parsnip) . 

The c lassi fication of these soi Is is somewhat indefinite because there is  
no distinct Ah or Ae horizon, only  fragments of either mixed in  an Ae- l ike 
matrix a l l  of which is designated Ahe in the Pedon description . 
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Notes : The sOi l temperature at 50 cm was 8 C .  There were few stones on the soi I 

surface or within the pedon . The soi l was in  a virgin condition . 

L-H 5 to 0 cm ; very dark grayish brown ( l OYR 3/2 m); relative ly undecomposed 
organic matter with few mycelia; abrupt smooth boundary, 2 . 5  to 8 cm thick . 

Ahe 0 to 1 5  cm ; grayish brown (1 0YR 5/2 m )  and l ight gray (1 0YR 7/2 d) si It loam; 
moderate, coarse, p laty; friable; abundant medium and p lentifu l  very fine roots; 
many very fine pores; no c loy fi lms; no effervescence; estimated coarse fragments 
5%; c lear smooth boundary; 1 0  to 1 8  cm thick . 

Btl 1 5  to 30 cm ; yel lowish brown (1 0YR 5/4 m) si lty c loy loom with blotches of 
brownish yel low (1 0YR 6/6 m); moderate medium subangu lar b locky; friab l e; 
p lentifu l  fine roots; common, very fine pores; many moderately thick c loy 
fi lms; no effervescence; estimated coarse fragments 5%, c lear wavy boundary; 
1 5  to 20 cm thick . 

Bt2 30 to 50 cm ; yel lowish brown (1 0YR 5/4 m) s i lty c lay loam; moderate medium 
subangular b locky; friab le; few fine roots; common very fine and medium pores; 
continuous moderately thick c lay fi lms i n  ped interiors and continuous fine c loy 
fi Ims on ped surfaces; no effervescence; estimated coarse fragments 5%; c lear 
smooth boundary; 1 5  to 20 cm thick . 

Ck1 50 to 64 em ; dark grayish brown (2 . 5Y 4/2 m) si lt loam; massive; friab le; 
p lentifu l  very fine roots; common very fine pores; c loy fi lms not observed; 
moderate effervescence; estimated coarse fragments 7%; gradua l wavy boundary; 
1 0  to 1 8  cm thick . 

Ck2 64 to 1 25 p l us cm ; pal e  o l ive (5Y 6/3 m) s i l t  loam; p laty, (resulting from 
weathering rock); friab le; p lentifu l  medium roots; many very fine pores; no 
c loy fi lms; strong effervescence; estimated coarse fragments 5%. 

COMMENTS: 

Earthworms were observed to be very active in  the pedon particularly in  mixing 
.what 

appears to be Ah and Ae horizons to give a composite Ahe horizon . A lso krotovinas 

indicating a rodent burrow were observed . 

MAP UN IT N O .  61 (Orthic  Gray Luvisols and Orthic Regosols) 

The soi ls of this mop unit are medium to coarse textured with very many grove ls, 

cobbles and bou lders both within the pedon and on the soi l surface . They have formed 

on Cord i l leran ti l l  which is comprised of materia ls carried only very short distances . 
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Thus , the bou lders and gravels are on ly s l ightly rounded . Many examples of this map 

unit are found on exposed areas and the vegetation is often not continuous over the 

landscape . Patches of bare soi l with a conti nuous grave l sized coating of stones is a 

common occurrence . In these latter areas there is often no Ae horizon but simply a B 

or Bt horizon . In areas covered with shrubby and mossy vegetation the Ae is genera l l y  

reasonab ly we" developed and has a B t  below it  g iving the c lassification of Orthic 

Luviso l . Map unit 61 is geographica l ly located at the base of the northeast corner 

of Sofa Mountain and occasiona l ly  in the Horseshoe Basin area . 

Associated Map Units 

Map units 46, 52, 55, 57, 1 00,  1 41 Ta l us and Rock are found associated with 

map unit 61 . Map unit 46 is found associated with map unit 61 on the adjacent fans . 

Map unit 52 is  found on moraine landforms associated with map unit 61 but does not 

exhibit the typica l Gray Luviso l character and is genera l ly at s l ightly lower e levations .Map 

unit 55 is found on the very steep s lopes associated with map unit 61 where the erosion 

keeps exposing the t i l l  parent materia l .  Map unit 57 is a Gray Luvisol soi l found 

associated with map unit 61 on the ti l l  materia ls which genera l ly have been transported 

somewhat further and hence are downslope . Map units 1 00  and 1 01 are found associated 

with map unit 61 on associated exposed weathered sha les .  Where col luvia l  materia l  

covers the moraine o f  map unit 61 , map unit 1 41 and 1 42 are found . Rock and Ta lus 

are commonly found del ineating the upslope extent of the morainic materia ls of map 

unit 61 • 

Competing Map Units and Differentiae 

Map unit 61 is found on the morainic landforms which serve as a criterion for 

separation from many other map units . Occasiona l ly map units 141  and 142 may be 

difficult to distinguish from map unit 61 but the continuity of the s lope  and the loose 

coarse character of the materia l in the former should a l low separation . Map unit 64 

differs from 61 by having soi ls with very d istinctive brownish Bf horizons . Map unit 

57 can be distinguished from map unit 61 by fewer bou lders, grave ls and cobbles as 

wel l as the lack of eroded patches . The B regionof thesoi ls of map unit 52 is genera l ly 
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redder than the B region in map unit 61 . Map unit 52 a lso does not have the high 

content of gravels ,  cobb les and bou lders of map unit 61 . Soi ls of map unit 55 are 

Regoso l ic in character and do not contain the very high content of grave ls, cobbles 

and bou lders associated with map unit 61 • 

Vegetation 

Vegetation associated with this map unit is characterized by 20 to 40% 

cover with 20 to 40 foot ta l l  Abies lasiocarpa (a lpine fir) , Picea g lauca (white 

spruce) and/or Picea engelmanni i  (Engelmann spruce) . In some areas Pinus flexi l is  

( l imber pine), Abies lasiocarpa (a lpine fir) and Pseudotsuga menziesii  (Doug las fir) 

comprise a significant proportion of the vegetation less than 1 0  feet ta l l . Rubus 

parviflorus (thimb leberry), Seiraea luc ida (white meadowsweet) and Berberis repens 

(creeping mahonia)  are significant members of the shrub layer . Dominant herbs 

inc lude Arnica cordifo l ia (heart- leaved arnica),  Tha l ictrum venu losum (veiny meadow 

rue), Epi lobium angustifol ium (fireweed), and Gramineae (grasses) . 

Pedon Description (C1 92)  

C lassification : Orthic Gray luvisol (Typic Cryoboral f) .  

D escribed by: Gerald Coen . 

Date : August 22 ,  1 972 .  

location: at the base of the northeast comer of Sofa Mountain (Fig .22) . 

C l imate : continenta l .  

Parent Materia l : stony medium and coarse textured loca l ti l l . 

landform : mora ine .  

S lope: 1 5% i n  the vicinity of the pedon and ranging from 1 0  to 60% in the map unit . 

E levation : 5 ,600 feet ASl .  

Rel ief: about 500 feet. 

Aspect : 1 5  degrees • 
Estimated drainage:  wel l drained . 

Water Tab le :  probably rarely with in  90 cm of the surface . 

Vegetation : Abies lasiocarpa (a lpine fir) and Pinus f lexi l is ( l imber pi ne) provided 

about 200k cover with shrubby trees less than 20 feet high . Arctostaphylos 

�-ursi (kinnickinnick), Juniperus horizonta l is (creeping juniper) and 
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Shepherdia canadensis (Canadian buffa lo-berry) comprised the dominant 

shrubs . Herbs were characterized by Potenti l l a  fruticosa (shrubby cinquefoi l )  

and Casti l l eja miniata (common red paintbrush) .  Few grasses or mosses were 

evident . Bare patches of gravel covered soi ls were reasonab ly common . 

Notes : The soi l temperature at 50 cm was 1 30 C .  There were abundant stones, cobbles 

and gravels both on the soi l surface and within the pedon . Rock outcrops are 

preva lent in the area . The soi I was in a virgin condition . 

l 1 .5 to 0 cm ; black (1 0YR 2/1 m) s l ightly decomposed leaves; abrupt 
wavy boundary; 0 to 5 cm thick . 

Ae 0 to 5 cm ; brown (1 0YR 5/3 m) gravel ly si lt loam; moderate fine granular 
with some evidence of p laty tendency; friab le; common fine and coarse roots; 
many fine pores; no c lay fil ms; no effervescence; estimated coarse fragments 
50%; c lear wavy boundary; 0 to 1 0  cm thick . 

Bt 5 to 23 cm ; yel lowish brown (1 0YR 5/6 m) very gravel ly si lty c lay loam with 
brownish yel low (1 0YR 6/6 m) b lotches; weak large subangular b locky breaking 
to moderate fine granular; friab le; common medium roots; many fine pores; 
few very th i n c lay fi Ims; no effervescence; estimated coarse fragments 80%; 
c lear wavy boundary; 1 3  to 20 cm thick . 

C 23 to 50 p lus cm ; pa le brown (1 0YR 6/3 m )  very grave l ly si lt loam to grave l ly  
sandy loam; single  grain; friab le; few roots; pores not observed; no  c lay fi lms; 
weak effervescence probab ly associated with sand grain size materia ls; estimated 
coarse fragments 80% . 

COMMENTS : 

Where there is a stone pavement- l ike layer of gravel sized stones and essentia l ly a 

bare minera l surface no Ae is evident . Wind erosion appears to p lay a significant 

ro le in the formation of these bare patches of minera l soi I .  

MAP UN IT NO. 64 . (Orthic Humo- Ferric Podzol )  

The soi ls of  th is map unit genera l ly have finer textures (Si l) i n  the upper 45 cm 

and coarser textures (Sl) below this depth . The texture break appears to result from 

surfici a l  post p leistocene loess and/or post p leistocene vo lcanic ash deposits . There has , 
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however, been extensive mixing of the under lying ti I I  with the overlying finer textured 

deposit so that stones are found throughout the upper materia l  as wel l .  The bu lk density 

of the si lty surficia l deposit is much less than the ti l l  below which wi l l  greatly influence 

the response of these soi ls to any superimposed use . In genera I ,  these soi ls are found at 

e levations greater than 5000 feet ASLand far enough west into the mountains that there 

is a signi ficant increase in precipitation relative to the prairies at lower elevations . As 

a resu lt they have the most distinct horizons of any soi ls i n  the Park . The distinct ashy 

horizon near the surface and the bright reddish horizon below are distinctive for this map 

unit . Map unit 64 is geographica l ly located near the western boundary of the Park . 

Associated Map Units 

Map units 53 and 1 56 are found associated with map unit 64 .  Map unit 1 56  

is found on fa ir ly steep s lopes of co l luvia l materia l  and may have less profi l e  deve lop­

ment . Map unit 53 is characterized by poorly drained soi ls found in depressions and 

areas where water col l ects . They are found on ti II materia l . 

Competing Map Units and Differentiae 

Map unit 64 can be separated from most other map units in the Park because 

the major soi l has a very red (5YR hue or redder) B horizon . Map unit 1 56 is an exception 

in  that it a lso has a reddish B horizon but it is found on steep col luvia l s lopes . Map unit 

57 is found on ti l l  but differs in that it is characterized by soi ls that have a textura l B 

horizon rather than the "mel low "  reddish B horizon of map unit 64 .  

Vegetation 

Vegetation characteristic of this map unit is quite variable  changing with both 

e levation and stand history . Except for areas of b lowdown or burn there is genera l ly 

a good cover of large trees . At the h ighest e levations where these soi ls have been 

mapped (6, 500 feet ASL) 0 to 20% coverage of 80 to 1 00 foot tal l  Abi es  lasiocarpa 

(a lpine fir) and Larix lyal li i  (a lpine larch) i s  often encountered . The understory veget­

ation at these h igh elevations is comprised of a shrub association providing about 40% 

coverage with Menziesia ferruginea (false huckleberry), Vaccinium membranaceum 

(tal l  b i lberry) and Vaccinium scoparium (grouse berry) and of a herb association prov­

iding about 60% coverage with Luzula g labrata (wood rush) , Arnica spp . (arnica),  
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Mite l la breweri (bishop 's cap) and Xerophyl lum tenax (bear grass) . Alpine fir is common 

to a l l  the areas mapped as map unit 64 .  There are varying amounts of Pi nus a lbicau lis 

(whitE!bark pine) , Pinus contorta ( lodgepole pine) as wel l as Picea g lauca (white spruce) , 

and Pi cea enge Imanni i (Engelmann spruce) . The stands are genera I I  y mature, 40 to 1 00 

feet ta l l  and provide less than 60% cover . The understory vegetation is genera l ly simi lar 

varying main ly  in amount of coverage provided by the herb and shrub associations . The 

main shrubs are the same as the above . The main herbs are Xerophyl l um  tenax (bear grass) 

and Arnica cordifolia (heart- leaved arnica) . 

Pedon Description (C 1 39) 

C lassi fication : Orthic Humo- Ferric Podzo l (Typic Cryorthod) 
1 • 

Described by: W .  D .  Hol land and Gera ld Coen . 

Date : September 27, 1 971 . 

Location : about 1 00 yaros west of Cameron Lake and about 1 00 yards south of the 

northwest corner of the lake (Fig . 22) . 

C limate : continenta l .  

Parent Materia l : there are probab ly two parent materia ls , the upper part of the so lum 

being deve loped on a si l t  loam surficia l matHria l and the lower so lum being dev­

eloped on sandy loam ti l l . 

Landform : g laciated mountain  side . 

S lope: ranges from 20% to 55% and is about 1 2% across the face of the pit . 

E levation : about 5500 feet ASL . 

Rel ief: about 500 feet or more . 

Aspect : 90 degrees • 
Estimated drainage:  wel l dra ined . 

Water tab le :  probab ly below the so lum throughout the year . 

Vegetation : about 1 0% coverage with Abies lasiocarpa (alpine fir) and 25% coverage 

with Picea g lauco (white spruce) . There are many fa l len and rotting trees in the 

area . Regeneration is main ly a lpine fir . Shrubs evident in the vic inity of the 

pit were Vaccinium m embranaceum (ta l l  bi lberry), Menziesia ferruginea, 

The c lassification of soi ls into the Spodoso l Order in  the American 
C lassification System is tentative . 
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(fa lse huckleberry) and Sorbus spp . (mountain  ash) . Herbs include Arnica spp . , 

Xerophyl fum tenax (bear grass), Petasites spp. (co ltsfoot) and Pyrola spp . (winter­

green) . A few grassy and mossy p lants were observed . 

Notes : The soi l temperature at 50 cm . was 4
0 C .  There were some stones evident on the 

surface and many within and below the sol um . The soi l was in a virgin condition . 

L-H 

Ae 

Bfl 

Bf2 

C1 

C2 

2 .5 to 0 cm ; very dark grayish brown (1 0YR 3/2 d)  s l ightly decomposed and 
undecomposed organic materia l .  

o to 2 .5 cm ; gray (1 0YR 4/1 m) si l t  loam; moderate coarse p laty; friable; 
p lentifu l  coarse, fine and medium roots; common fine and very fine pores; 
estimated coarse fragments less than 5%; abrupt, discontinuous boundary; 
o to 1 0  cm thick . 

2 . 5  to 1 3  cm ; dark reddish brown (5YR 3/3 m)  and dark reddish brown to 
dark red (2 .5YR 3/4 to 3/6 m) gravel ly loam; weak medium subangu lar b locky; 
friab le; p lentifu l  medium and coarse roots; common medium pores; estimated 
coarse fragments 40 to 50%; c lear wavy boundary; 2 . 5  to 1 0  cm thick . 

1 3  to 23 em ; yel lowish brown (1 0YR 5/6 m) grave l ly loam; coarse weak 
subangular b locky; friabl e; p lentifu l  medium and coarse roots; estimated 
coarse fragments 40 to 50%; c lear,  wavy boundary; 8 to 25 cm thick . 

28 to 71 cm ; yel lowish brown (1 0YR 5/4 m) very gravel ly loam to gravel ly 
sandy loam; massive; friab le,  britt le; few medium roots; few fine pores; 
estimated coarse fragments 50 to 600k; gradual ,  wavy boundary; 41 to 46 cm 
thick .  

71 to 97 p lus em ; ye l l owish brown (1 0YR 5/4 m )  very gravel ly sandy loam; 
massive; friab le, britt le; few fine pores; estimated coarse fragments 50 to 60%. 

COMMENTS : 

The Ae horizon is somewhat discontinuous probably as a resu lt of tree throw causing 

disruption of the soi l  surface . The C1 and C2 horizons are quite firm in p lace and 

brittle  when moist even though once removed from the pit c lods are friab le .  

MAP UNIT NO. 66 (Orthic Eutric Bruniso l )  

The soi ls of  this map unit are fine textured with moderate amounts of  coarse 

fragments . They have formed on a thin mantle  of continenta l ti l l , having a bedrock 

contro l l ed landform . Occasiona l rock outcroppings can be seen throughout the map 
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unit . In genera l ,  the ti l l  mant le is thick enough that the soi ls are on ly occasiona l ly 

l ithic .  However, the sha l low depth to bedrock results in considerab ly more coarse 

fragments in  these soi ls than in the associated soi ls on Continenta l ti l ls .  Regoso lic soi ls 

are a common inc lusion in this map unit . Map unit 66 is geographica l l y  located in the 

lakeview Ridge area . 

Associated Map Units 

Map units 58, 61 , 1 01 , 1 41 , 1 42,  Rock and Talus are found in  association 

with map unit 66 . Map unit 58 is genera l ly found down s lope from map unit 66 in 

the draws and swales where the ti l l  is somewhat thicker to bedrock . Map unit 61 is 

found at higher e levations where the contact between the ti l l  and the mountain front 

itse l f  occurs . Here very stony, Gray luvisol soi ls develop rather than Bruniso l ic . Map 

unit 1 01 is sometimes found associated in va l l ey draws where a significant amount of 

water erosion has occurred . Map units 1 41 and 1 42 are found on associated col luvia l  

s lopes at higher e levations . 

Competing Map Units and Differentiae 

Map unit 52 differs because its soi ls have coarser textures and a greater amount 

of ca lcium carbonate . Soi ls of map unit 55 differ from map unit 66 because. of their 

Regoso l ic character . Soi ls of map units 57, 58 and 61 are considerab ly coarser text-

ured and higher in l ime tban those of map unit 66 .  Soi ls of map units 57 and 61 a lso 

have a luviso l character, whereas map unit 58 has a Dark Gray luviso l character . The 

bright reddish Bf of soi ls characteristic of map unit 64 shou ld separate this Podzo lic profi Ie 

from the Bruniso l ic soi ls of map unit 66 . Soi ls of map unit 67 have a deep wel l-developed 

Chernozemic Ah horizon a l lowing relatively easy separation from map unit 66 .  

Vegetation 

The vegetation associated with this map unit is characterized by scrubby, stunted 

stands of Populus tremu loides (trembl ing aspen) , Pinus flexi l is ( l imber pine) and Abies 

lasiocarpa (a lpine fir) . Occasiona l stands of Pseudotsuga menziesii (Doug las fir) are 

found . In some areas Amelanchier alnifo l ia (saskatoon), Rosa acicu laris (prick ly rose) 
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and Rubus parviflorus (thimbleberry) are common . Common herbs inc lude Gramineae 

(grasses), Carex spp . (sedge), Veratrum eschcholtzi i (fa lse hel lebore) and Achi l lea 

m i l lefol ium (common yarrow) . 

Pedon Description (C1 96) 

C lassification : Orthic Eutric Bruniso l (Typic Cryochrept) . 

Described by: Gera ld Coen . 

Date : August 24, 1 972 .  

Location: about II mi les east of the Oi l Basin cabin a long the Park boundary, and then 

1 00  yards south (Fig .22) . 

C I i  mate : conti nenta I .  

Parent Material :  sha l low deposit of fine textured ti II ,  probab ly Continenta l In orIgin . 

Landform : bedrock control led morainic landform . 

S lope:  200;b in  the vici nity of the pedon and 1 0  to 40% on the map unit . 

E levation : 5 , 1 00  feet ASL . 

Relief: 300 to 500 feet . 

Aspect :  25 degrees. 

Estimated Drainage� wel l  drained . 

Water Tab le :  probably continuously greater than 90 cm from the surface . 

Vegetation : cl umps of Abies lasiocarpa (alpine fir) 1 5  to 20 feet ta l l  are found scattered 

throughout the map uni t .  Scrubby Popu lus tremuloides (trembl ing aspen) and Pinus 

flexi l is ( l imber pine) constitutes the other major tree species . A variety of shrubs 

such as Potenti l la fruticosa (shrubby cinquefoi l ), Betula occidenta l is  (water birch) 

Shepherdia canadensis (Canadian buffa loberry), Amelanchier alnifo l ia (saskatoon) 

and Rosa acicu laris (prickly rose) were noted . The herbs noted were Thal ictrum 

venulosum (veiny meadow-rue) and Aster spp . Gramineae (grasses) pl'ovided up 
to 70% cover in  many p laces . 

Notes: The soi l temperature at 50 cm was 1 30 C .  There were few stones on the surface 

near the pedon, but i n  some p laces the surface was very stony . Within the so lum , 

stones occupied a considerable  portion of the volume, particu lar ly large bou lders . 

The soi l was in  a virgin condition . 
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Ah 0 to 2 .5 cm ; very dark grayish brown ( 1 0YR 3 .5/2 m)  loam to c lay loam; 
moderate fine granu lar; friable; abundant fine roots; pores unobserved; no 
c lay fi Ims; no effervescence; coarse fragments not estimated; c lear wavy 
boundary; 1 . 5 to 4 cm thick . 

Bm 2 .5 to 28 cm i dark brown ( 1 0YR 4/3 m)  c lay loam; weak to moderate 
large subangu lar b locky; friab le; p lentiful fine roots; common fine pores; 
no c lay fi lms; no effervescence; estimated coarse fragments 20%; c lear 
wavy boundary; 20 to 30 cm thi ck . 

Ck 28 to 66 plus cm ; ye l lowish brown ( 1 0YR 5/4 m) gravel ly c lay loam; 
massive to fine subangu lar b locky; friable; few fine roots; many very fine 
pores; no c lay fi lms; strong effervescence around sand size fragments; 
estimated coarse fragments 40%. 

COMMENTS: 

A 2 to 5 cm thick layer of C horizon materia l  was found overlaying the Ah horizon , 

and appeared to be the resu lt of very recent water erosion . The occurrence of this 

sort of buried horizon was somewhat unusua l for the area as a who le .  

MAP UNIT NO.  67 (Orthic B lack Chernozemic) 

The soi ls of this map unit are fine textured but have occasiona l wel l-rounded 

coarse fragments within the solum and on the surface . They have formed from fairly 

dark coloured fine textured ti l is  containing erratics from the Canadian Shield and , 

thus, the ti l l  is assumed to be Continental in origin . These soi ls are found in  the 

Prairie-Wood land Tension Zone and hence are vegetated with both grasses and 

deciduous trees . The we l l-developed deep Chemozemic Ah is in contrast with the 

Chernozemic Ah found on the Cordi l leran ti l ls .  The Continenta l ti l ls are more me l low,  

l ess stoney, and have a lower l ime  content than the Cordi l leran ti l ls .  The complex 

interfingering of the Continenta l and Cord i l leran ti l ls where map unit 67 is found means 

that the map units are sporadica l ly located without any specific distribution pattern . 

Map unit 67 is geographica l ly located a long the north boundary of the Park in the 

Kes ler lake and lakeview Ridge areas . 

Associated Map Units . 

Map units 29, 38, 50, 52, 66 and 1 01 are found associated with map unit 67 . 

Map unit 29 is found on the somewhat poorly drained ,  sandy lower portions of fans . 
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Map unit 38 is found on the non-forested fans associated with map unit 67 . Map unit 50 

is found on the grassy humpy Cordi l leran ti I I  knobs associated with map unit 67 . Map 

unit 52 and map unit 66 are Brunisol ic soi l s  developed on ti l l  associated with map unit 67. 
However, map unit 52 is found on the high l ime stoney Cordi l Ieran ti l Is whereas Map unit 

66 is found on the finer textured Continenta l ti l ls .  Map unit 1 01 is found on water 

worked and translocated fine textured dark coloured soi ls found in loca l va l leys and 

draws associated with map unit 67 . 

Competing Map Units and Differentiae 

Map unit 41 differs from map unit 67 because of the stony Cordi I I  eran ti I I  found 

at sha l low depths beneath the surficia l deposit of nearly stone free water worked materia l  

i n  map unit 41 .  Map unit 50 differs because its soi ls have more brownish , sha l lower 

Chernozemic Ah horizons and a high l ime stony Cordi l leran ti l l  parent material . Soi ls 

of map unit 57 differ from map unit 67 mainly because of their we l l  deve loped eluvia l 

and i l luvia l  horizons and the high l ime stony Cordi l l eran ti l l  as parent materia l . Map 

unit 58 is simi lar to the forested end member of map unit 67 but can be separated by the 

occurrence of the earthworm-modified eluvia l horizons . Soi ls of map unit 66 are mapped 

on fine textured ti l l  parent materia l  somewhat sim i lar to map unit 67 but can be separated 

by the lack of a wel l developed Chernozemic Ah horizon . Map units 1 00 and 1 01 di ffer 

from map unit 67 in that there are very few stones within the pedon or on the soi l surface 

and they do not exhibit any horizon differentiation . 

Vegetation 

Vegetation associated with this map unit is characterized by both grasslands and 

deciduous trees . Immature stands of less than 40 foot ta l l  Popu lus tremu loides (trembl ing 

aspen) cover about half of the areas mapped as map unit 67 . In  these areas shrubs found 

as understory are characterized by the association made up of Amelanchier a lnifolia 

(saskatoon),  Rosa acicularis (prick ly rose) , Rubus parviflorus (thimbleberry) and the herb 

association made up of Gramineae (grasses) , Hedysarum sulphurescens (yel low hedysarum), 

Heracleum lanatum (cow parsnip) and Thal ictrum venu losum (veiny meadow rue) . Dominant 

shrubs i n  the grassy areas (Stringer, 1 969' ) ,  inc lude Rosa woodsii (common wi ld rose) , 

Amelanchier a lnifol ia (saskatoon) and Potenti l la fruticosa (shrubby cinquefoi l ) . Herbs 

1 Stringer, P .  W .  1 969 . An ecologica l study of grasslands at low elevations 
in Banff, Jasper and Waterton lakes Nationa l Parks . Ph .D . Thesis . Univ .  
of Alberta, Edmonton . 



- 1 20-

in these areas inc lude Danthonia parryi (Parry oat grass) , Festuca idahoensis (b luebunch 

fescue, Festuca scabrel la (rough fescue) and various other non-grasses . 

The fol lowing two pedon descriptions provide an idea of the range of characteristics 

under the two vegetation types . 

Pedon Description (C1 82) 

C lassification : Orthic B lack Chernozem (Typic Cryoborol l) .  

Described by : W .  D .  Ho l land and Gera ld Coen . 

Date : August 1 4th , 1 972 . 

location : about :k mi le  south of Kesler lake a long the Park boundary (Fig .22).  

C l imate : continenta l .  

Parent Materia l :  fine textured , fairly dark coloured , re lative ly stone free Continenta l 

ti I I .  

landform : moraine .  

S lope: about 1 7% i n  the vicinity of the pedon and from 1 2  to 40% associated with map 

uni t .  

E levation : 51 00 feet ASl. 

Rel ief: about 500 to 700 feet . 

Aspect : 90 degrees . 

Estimated Drainage : wel l dra ined . 

Water Tab le :  probab ly rarely with in the pedon . 

Vegetation : a few patches of scrubby Popu lus tremu loides (tremb l ing aspen) dot the landscape . 

Occasiona l Abies lasiocarpa (a lpine fir) and Pinus flexi l is ( l imber pine) were a lso 

seen i n  the area . Shrubs observed inc lude Ame lanchier a lnifol ia (saskatoon), 

Potenti l la fruticosa (shrubby cinquefoi l ) ,  Ro:;a acicularis (prickly rose), and 

E laeagnus commutata (si lver berry) . Herbs observed include lupinus sericeus 

(Pursh 's si lky lupine) ,  Geranium viscosissimum (sticky purp le gerani um) ,  Aster,spp . 

Sol idago decumbens (mountain goldenrod) , Campanu la rotundifol ia (common b luebe l l ) ,  

and Monarda fistulosa var . menthaefo l ia (horse m int) , Festuca idahoensis (b luebunch 

fescue), and Calamagrostis rubescens (pine grass) were the dominant grass species 

observed . 
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Notes : The soi I temperature a t  50 cm was 1 30 C .  There were few stones on the soi l 

surface or within the pedon . The soi l was in  a virgin condition a lthough the 

area may have been grazed by domestic catt le  at one time . 

Ah 0 to 23 cm ; very dark brown (1 0YR 2/2 m)  loam; weak fine granular; very 
friab le; p lentifu l  fine roots; no pores; no c lay fi lms; no effervescence; estim­
ated coarse fragments 5%; c lear wavy boundary; 1 8  to 25 cm thi ck . 

Bm 23 to 43 cm ; dark brown &7 .5YR 4/3 m) c lay loam; moderate medium 
subangular b locky; very friab le; p lentifu l  fine roots; common very fine pores; 
no c lay fi lms; no effervescence; estimated coarse fragments greater than 5%; 
c lear wavy boundary; 1 8  to 23 cm thick . 

BC 43 to 97 em ; dark brown (1 0YR 4/3 m)  c lay; moderate medium subangu lar 
b locky; friab le; few fine roots; few fine pores; no c lay fi lms; no effervescence; 
estimated coarse fragments greater than 5%; abrupt wavy boundary; 51 to 56 
cm thick . This horizon shows weathered "blotchy" yel lowish red (5YR 4/6 m) 
l imestone "ghosts " .  

C 97 to 1 1 5 cm p lus; dark gray to very dark gray (1 0YR 4/1 to 3/1 m)  c lay; 
moderate medium subangular b locky; friable; few fine roots; many medium 
pores; few thi n  c lay fi lms; no effervescence; estimated coarse fragments 5%. 
Some l imestone pendants or coatings on the underside of rocks were E�vident 
in this horizon . 

COMMENTS : 

A few rodent burrows were evident within the pedon . Map unit 67 inc ludes 

main ly Orthic B lack Chernozemic soi ls but because of its occurrence in the forest­

grass land transition zone there is an appreciable  area of E luviated B lack Chernozemic 

soi Is . 

Pedon Description (C1 94) 

C lassification : Orthic B lack Chernozem (Typic Cryobora l l) .  

Described by : Gera Id Coen . 

Date: August 24, 1 972 . 

Location: about H ·  mi les east of the Oi l Basin cabin a long the Park boundary and then 

! m i le south (Fig .22) . 

C limate : continenta l .  



-122-

Parent Materia l: f ine textured , fairly dark coloured , re latively stone free Conti nental ti l l . 

land form: mora i ne • 
S lope: 10% i n  the vici nity of the pedon and from 5 to 20% i n  the Map uni t .  

E levat ion: 5050 feet ASl .  

Re l ief: about 300 feet . 

Aspect: 40 degrees . 

Estimated drainage: moderate ly we l l  drai ned . 

Water tab l e: 115 cm below the surface . 

Vegetation: about 20010 cover with scrubby diseased 30 foot ta l l  Popu lus balsamifera 

(ba lsam pop lar) . Shrubs observed inc lude Betu la occidenta lus (water birch),  

Rosa acicu laris (prickly rose) , Amelanchier a lnifol ia  (saskatoon), Ribes 

viscosissiumum (sticky currant ) ,  Ribes oxyacanthoides (wi ld gooseberry) , Ribes 

triste (wi ld red currant) and Symphoricarpos occidenta l is (western snowberry) . 

A dense understory was rich in species such as the shrubs above and herbs such 

as Herac leum lanatum (cow parsnip) , Tha l ictrum venulosum (veiny meadow rue) 

and Smi lacina racemosa var . amplexicau l is (fa lse solomon 's sea l ) . 

Notes: Th e soi l temperature at 50 cm was 120 C .  There were a few stones on the 

surface and an increasing amount of stones with depth within the pedon . The 

soi I was in a virgin condition . 

H 8 to 0 cm ; b lack (5YR 2/1 m); we l l  decomposed dec iduous leaves; f luffy; 
abundant medium roots; abrupt wavy boundary; 5 to 13 cm thick . 

Ah 0 to 23 cm ; very dark gray ( l OYR 3/1 m) c lay loam; moderate ,  fine 
granu lar; friab l e; abundant medium roots; few f ine pores; no c lay fi lms; 
no effervescence; estimated coarse fragments 5%; abrupt wavy boundary; 
20 to 43 cm th ick . 

Bml 23 to 48 cm i brown ( lOYR 5/3 m) c lay with b lotches of yel lowish red 
(5YR 4/6 m )  and reddish yel low (7 . 5YR 7/8 m )i moderate medium prismatic 
breaking to moderate medium subangular b locky; firm;  few medium roots; 
common very fi ne pores; common th i n c lay fi Ims; very weak effervescence 
associated with sands; estimated coarse fragments 5%; gradua l wavy boundary; 
23 to 33 cm th ick . 
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Bm2 48 to 66 cm ; dark grayish brown; (2 .5Y 4/2 m) c lay with few medium 
distinct brownish yel l ow (1 0YR 6/8 m)  mott les; moderate medium 
subangu lar blocky; firm; p lentifu l  medium roots; common very fine 
pores; few thin c lay fi lms; very weak effervescence associated with sand 
grains; estimated coarse fragments 1 5%; c l ear wavy boundary; 1 5  to 20 
cm . thick . 

C l  66 to 74 cm ; dark grayish brown (1 0YR 4/2 m )  c lay loam; moderate 
medium subangular b locky; friable; very few very fine roots; few fine 
pores; few thin c lay fi lms; s l ight effervescence i n  pockets and associated 
with sand grains; estimated coarse fragments 1 0%; c lear wavy boundary; 
8 to 1 0  cm th ick . 

Cg 74 to 1 1 5 p lus cm ; grayish brown (2 .5Y 5/2 m) c lay loam with very 
fine distinct strong brown (7 .5YR 5/8 m )  mott les; massive; friab le; 
few to no roots, common fine pores; few thin c lay fi Ims; s l ight 
effervescence in pockets associated with sand grains; estimated 
coarse fragments 1 5  to 20%. 

COMMENTS : 

The species of vegetation indicate that there is ample moisture for good vegetative 

growth and yet the expression of standing stagnant water by the presence of mottles 

is nearly absent within the profi l e .  This pedon is less wel l  drained than many of 

the pedons within this map unit and probab ly defines the more poor ly drained end 

member . 

MAP UNIT N O .  1 00  (Cumul ic and Orthic Regosols) 

The soi ls of this map unit are fine textured with very few coarse fragments . 

They have formed on dark coloured fine textured materia ls which are probab ly derived 

from weathered loca l shale . These fine textured materia ls are susceptib le  to large 

rotational s lumps which often disturb the surface soi I preventing profi I e  development . 

In the areas where map unit 1 00 is common the s lumps appear to have removed a thin 

(1 0 to 30 feet) covering of ti l l  exposing the weathered shales . Thus, there is a complex 

pattern of soi l s  derived from ti l l  and soi ls derived from the sha l es .  Sha l low buria l of the 

Ah horizon is quite evident in the pedons examined . This buria l appears to be a 

continuing process and probably has occurred repeatedly since the last g laciation . 

Map unit 1 00 is geographica l ly located east of Sofa Mountain in  the Bel ly River 

area of the Park . 
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Associ ated Map Un i ts 

Map units 52, 53, 57, 61  and 1 01 are found in  association with map unit 

1 00 .  Map unit 52 i s  sometimes associated with map unit  1 00 at higher elevations 

where the ti I I  and fi ne textured materia ls adjoin each other . Poorly drai ned soi ls 

of map unit 53 may occasiona l l y  be found in depressiona l areas adjacent to the 

wel l drai ned , fine textured soi ls of map unit 1 00 .  Map unit 57 i s  the major associate 

of map uni t  1 00 .  There are often i nc lusions of the Gray Luvisol ic  soi ls deve loped on 

ti l l  (the major soi l i n  map uni t 57) within map unit 1 00  and vice versa . There are 

a lso some areas where the major soi ls of map units 57 and 1 00 are so i ntimately mixed 

(through the s lumping process mentioned ear l ier) that they are both recognized as a 

complex withi n  a sing le  mapping del ineation . Map unit 61 is genera l ly situated 

between map unit 1 00 and the Ta lus and col l uvial s lopes at the foot of mountains .  

Map unit 1 01 is again intimately m ixed and associated with map unit 1 00 .  

Competing Map Uni ts and Differentiae 

Map units 1 01 , and 1 07 are simi lar to map uni t  1 00 except that, in genera l ,  

they are forested and 1 01 i s  s light ly coarser and 1 07 i s  finer i n  texture . Map units 

1 02 and 1 06 d iffer because of their Luvisol ic  horizon sequence . Map unit 1 03 is steep, 

sha l low and calcareous near the surface. Many other Regosol ic  soi ls are found in  the 

Park but most are much coarser than map unit 1 00 .  

Vegetation 

Vegetation associated with th is map unit is characterized by two main groups of 

associated species. At higher e levations and on steeper slopes shrubs are characterized 

by the association make up of Amelanchier a lnifo l ia (saskatoon) , Abies lasiocarpa (a lpine 

fir) and Popu lus tremu loides (tremb l ing aspen) and herbs characterized by the associat ion 

made up of Graminae (grasses) ,  Veratrum eschscholtzi j  (fa lse he l lebore) , Achi l leae 

m i l lefo l ium (common yarrow) and Heuchera cyl i ndrica (a lum root) . On less steep s lopes 

and at lower elevations shrubs are characterized by the association made up of Rosa 

woodsi i  (wood is rose) and Potenti l la fruticosa (shrubby cinquefoi l) and herbs are charact­

erized by the association made up of Ph leum pratense (timothy), Poa pratensis ( Kentucky 

b lue grass) ,  Bromus interme (awn less brome), and taraxacum officina le  (dandel ion) . 
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Pedon Description (Cl 36) 

C lassification : Cumul ic Regosol (Typic Cryorthent) 
1 

Described by: W .  D .  Ho l land and Gera ld Coen . 

Date : September 24, 1 971 . 

Location: about L\ mi les southeast from the B lood Timber Limit a long the trai l 

a long the north fork of the Bel ly River (Fig .22) . 

C limate : continenta l .  

Parent Materia l : dark colored fine textured (si lty c lay) materia ls, probably of weathered 

sha le  origin . 

Landform : disected va l l ey wa l l  with many s lump scars . 

S lope:  ranges from 9 to 30%, with about <)Ok across the pit . 

E levation : 4900 feet ASL. 

Relief: about 400 to 500 feet . 

Aspect 90 degrees . 

Estimated drainage :  wel l  drained . 

Water Tab le :  probably rarely within  90 cm of the surface .  

Vegetation : patches of Picea (spruce) and Populus tremuloides (tremb ling aspen) are 

found within the dominantly grassy area . Symphoricarpos occidenta lis (western 

snowberry) i s  evident as wel l as Heracleum lanatum (cow parsnip) ,  Veratrum 

eschscholtzi i (false hel lebore) and Rubus parviflorus (thimbleberry) . 

Notes : The soi l temperature at 50 cm was 40 C .  There were essentia l ly no coarse 

fragments or stones with in the pedon or on the surface .  The soi l was in  a 

virgin condition . 

Pedon Description (Cl 34 ) 

C 1  0 to 1 8  c m  ; very dark grayish brown (1 O'YR 3/2 m)  c lay; moderate fine granu lar; 
friab le; abundant medium roots; common fine pores; diffuse ,  wavy boundary; 1 5  
to 20 em thick . 

C2 1 8  to 28 cm ; very dark grayish brown (1 0YR 3/2 m) c lay; moderate fine granular; 
friabl e; few fine and abundant coarse roots; few medium pores; c lear, wavy 
boundary; 8 to 1 3  em thick . 

1 C lassification i n  the American C lassification system is tentative because 
we are unab le  to establ ish whether the Btbl and Btb2 horizons are argi l l ic 
horizons . Probably the best representation of the "kind " of soi l  is to c lass­
ify lhem into the t.ntisol order bijt th�e soi Is may ha�e a high fossi I 
COtgon content wnlch would exc lude them from fhe F luventS . 
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Btb 1 28 to 58 cm ; very dark grayish brown (1 0YR 3/2 m )  and dark grayish 
brown (l OYR 4/2 m) c laYi moderate coarse columnar and strong medium 
subangu lar b lockYi firm; few coarse and fine roots; common fine pores; 
continuous moderately th ick c lay fi lms; diffuse, wavy boundary; 25 to 
36 cm thick . 

Btb2 58 to 1 02 cm ; dark grayish brown (1 0YR 4/2 m)  c lay with few very fine 
distinct strong brown (7 .5YR 5/6 m) mott les increasing to common medium 
with depth; strong very coarse columnar to very coarse subangular b locky; 
firm; few coarse and fine roots; common fine pores; continuous thin c lay 
fi Ims; diffuse,  wavy boundary; 38 to 46 cm thick . 

BCb 1 02 to 1 22 p lus cm ; dark gray (1 0YR 4/1 m) and very dark gray (1 0YR 3/1 m)  
c lay with few fine distinct strong brown (7 .5YR 5/6 m) mott les; strong coarse 
prismatic; firm; very few fine roots; common fine pores; continuous thin c lay 
fi Ims . 

COMMENTS : 

There is about 1 to 2 cm of undecomposed grassy organic remains on the surface of 

the minera l horizons . The horizon nomenclature Btb 1 and Btb2 indicates structure 

and consistence of a Bt but there is no method for identi fying the amount of textura l 

increase from the Ae to the Bt horizon because the Ae horizon has presumably been 

disrupted and lost through natura l geo logic processes . Thin sections or other supporti ng 

evidence are not avai lab le to assist in substantiating the buried Bt designation . 

MAP UNIT N O .  1 01 ( Cumulic and Orthic Regosols) . 

The soi ls of this map unit are fine textured with few coarse fragments . They 

are formed on dark co loured , fi ne textured materia ls which are probably derived from 

weathered loca l sha les .  location of map unit 1 01 is main ly within draws and other 

areas of loca I erosion and thus prevents substantia I profi Ie formation . Exposures of 

fine textured sha les af higher e levation sometimes a l lows the erosion and deposition 

of this fine materia l  resulting in a ti l l  being buried by map unit 1 01 .  Thus , a complex 

pattern of soi ls developed on ti l l  and soi ls developed on weathered sha le  is sometimes 

observed . Sha l low buria l of the Ah and/or l-H horizons is common and indicati ng the 

cumulic character of these soi ls . Map unit 1 01 is geographica l ly located east of Sofa 

Mountain in the Bel ly River area of the Park and sma l l  areas in the Oi l Basin region . 
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Associated Map Units 

Map units 36, 37, 57, 6 1 , 1 00 and 1 05 are found associated with map unit 

1 01 north of Sofa Mountain and map units 58, 66 and 67 are found associated with 

map unit 1 01 in the Oi l Basin area . Where hi l l  s lopes change to fans map units 36 

and 37 have common boundaries with map unit 1 01 .  Map unit 57 occurs at higher 

e levations where ti l l  materia ls are exposed above the fine-textured materia ls of 

1 01 .  Map unit 61 is found at higher e levations and on steeper ti l l  s lopes adjoining 

map unit 1 01 . Map unit 1 00  is found in  association with 1 01 where the lack of 

trees prevents the formation of L-H horizons in the former . Map unit 1 05 is found 

in poorly drained areas associated with map unit 1 01 . I n  the Oi l Basin area 

map units 58, 66 and 67 are found on the morainic landforms adjoining the shal low 

va l l�ys where map unit 1 01 is found . 

Competing Map Units and Differentiae 

Map units 38 and 39 differ from map unit 1 01 by the abundant coarse fragments 

in the fine gravel sizes . Map unit 41 differs because of a ti l l  contact within the solum 

within 75 cm . of the surface . Map unit 67 is fine ·textured but does have a ti l l  parent 

materia l  and has a wel l  developed Chernozemic  Ah horizon . Map unit 1 00  differs 

main ly because it  is characterized by soi ls with a fair ly wel l  developed Ah horizon 

on occasion or buried Ah horizon and the lack of a L-H horizon . Soi ls of map units 

1 02 and 1 06 differ from 1 01 because of the Luvisolic horizons . Map unit 1 03 has 

high l ime Cca horizons coming very near the surface and often exposures of limestone 

bedrock which d ifferentiates it from map unit 1 01 . Map unit 1 05 is poorly drained and 

can be separated on this basis . Map unit 1 07  as we l l  as map unit 1 01 is a Regosol but 

map unit 1 07 is of considerab ly finer texture . 

Vegetation 

Vegetation associated with this map unit is characterized in some areas by Pinus 

contorta ( lodgepole pine) and in  other areas by Popul us tremuloides (trembling aspen ) .  

In both cases they are genera l l y  less than 40 feet high and provide less than 50% cover . 

Shrubs vary considerab ly depending upon the overstory species and the aspect, and s lope 
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characteristics of the landform . Rubus parviflorus (thimbleberry) ,Spiraea lucida (white 

meadowsweet) and Berberis rep ens (creeping mahonia) are three of the more common 

shrub species . Herbs inc lude Arnica cordifol ia (heart- leaved arnica) , Thal ictrum 

venu losum (veiny meadow rue) , Epi lobium angustifo l ium (fireweed) and Gramfneae 

(grasses) . 

Pedon Description (C1 91 ) 

C lassification : Cumu l ic Regoso l (Typic Cryofluvent) . 

Described by: Gera Id Coen . 

Date : August 22, 1 972 .  

Location : about 1:1 mi les south a long the Park boundary where it adjoins the west side 

of the B lood timber l imit and then 3/4 m i le  west (Fig .22) . 

C limate : continenta l .  

Parent Materia l :  fa irly fine water translocated , weathered sha l e  materials . 

S lope: 1 2% in the vicinity of the pedon and ranging from 1 0  to 40010 on the landform . 

E levation : about 5500 feet ASL .  

Aspect : 330 degrees . 

Estimated drainage:  wel l  to moderate ly wel l  drained . 

Water Tab le :  below the pedon but may be near the surface in  the spring . There are many 

springs in the vicinity . 

Vegetation : about 50% canopy density of 20 to 40 foot ta l l  Pinus contorta (lodgepole  pine) . 

and Picea g lauca (white spruce) . There is l itt le  evidence of regeneration in the 

area . Symphoricarpos occidenta lis (western snowberry) was the main shrub noted . 

Arnica cord ifol ia (heart- leaved arnica) and Tha l ictrum venu losum (veiny meadow 

rue ) were the main herb species noted . Mosses were a common component of the 

understory . 

Notes : The soi l temperature at 50 cm was 80 C .  There were very few stones within 

the pedon or on the surface of the ground . The soi l was in a virgin condition . 

L-H 2 .5 to 0 cm i somewhat decomposed organic  matter comprised of rotting needles 
and twigs; 1 .5 to 5 cm thick . 
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C1  0 to  10  cm  ; brown (1 0YR 4/3 m)  si lt loam; massive breaking to  weak fine 
granu lar; friab le; abundant large roats; many fine pores; no c lay fi lms; no 
effervescence; estimated coarse fragments less than 2%; c lear wavy boundary; 
1 .5 to 1 3  cm thick . 

Ahb 1 0  to 25 em ; dark brown (1 0YR 3/3 m) si It loam; massive to moderate fine 
granular; friab l e; common medium roots; many fine pores; no c lay fi lms; 
no effervescence; estimated coarse fragments less than 2%; c l ear wavy 
boundary; 1 3  to 23 cm thick .  

C2 25 to 41 em ; dark grayish brown (l OYR 4/2 m) c lay loam; strong medium 
subangu lar b locky; firm; few medium roots; few fine pores; thi n  continuous 
c lay fi lm; no effervescence; estimated coarse fragments less than 2%,; c lear 
wavy boundary; 1 0  to 1 8  cm thi ck . 

C3 41 to 58 em ; brown ( 1 0YR 4/3 m) with weak red (2 .5YR 5/2 m) b lotches, 
c lay; strong medium subangu lar b locky; firm; few medium roats; many fine 
pores; continuous thin c lay fi Ims; no effervescence; estimated coarse fragments 
less than 2%; c leat wavy boundary; 5 to 20 cm thick . 

C4 58 to 74 em ; weak red (2 . 5YR 5/2 to 4/2 m) c lay loam; strong medium 
subangular b locky; firm;  few medium roots; many fine pores; thin continuous 
c lay fi lms; no effervescence; estimated coarse fragments l ess than 5%; c l ear 
wavy boundary; 1 0  to 1 8  cm thick.  

C5 74 to 1 00  p lus cm ; weak red (2 .5YR 5/2 m) with reddish brown (5YR 4/3 m) 
b lotches, c lay loam; moderate medium subangu lar b locky; firm; very few to 
no roots; few fine pores; few discontinuous clay fi Ims; no effervescence; 
estimated coarse fragments lOOk .  

COMMENTS : 

Many springs originate in  the vicinity of this pedon . The entire area of the map unit is 

probab ly frequently "washed " by running water . 

MAP UNIT N O .  1 02 (Orthic Gray luviso l )  

The soi ls of  this map unit are fi ne textured with very few coarse fragments . They 

have formed on dark coloured fine textured materia ls of either eroded local lacustrine or 

weathered sha le  origin . The fine textured sediments i n  the Bel ly River area are susceptib le  

to large rotationa l s lumps which often disturb the surface soi ls preventing profi l e  develop­

ment . In areas where map unit 1 02 is found the soi Is have been fairly stable for a suff.­

icient period prior to present to form profi le development . Map unit 1 02 is geographica l l y  

located main ly  east o f  the Be l ly River . 
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Associated Map Units 

Map units 57, 1 01 ,  1 03 and 1 05 are found in association with map unit 1 02 .  

Map unit 1 03 is found on the steeper s lopes where erosion prevents profi le  development . 

Map unit 1 05 is in depressions where run-off and groundwater cause wet conditions for 

signi ficant periods . Map unit 57 is the Orthic Gray luvisol member on ti l l  and is 

located at genera l ly higher e levations than map unit 1 02 .  Map unit 1 01 is located 

in sha l low draws and basins where profi le deve lopment is prevented by accretion 

through deposition of eroded materia l . 

Competing Map Units and Differentiae 

Map units 1 00 and 1 07 have simi lar parent materia ls to map unit 1 02 but the 

former are characterized by soi ls with Regosol ic rather than luviso l ic  profi Ie develop­

ment . Soi ls of map u'nits 1 01 ,  1 03 and 1 05 differ from 1 02 in  that they are Regosol ic 

or G leyed Regoso ls rather than luvisoHc . 

Vegetation 

Vegetation characteristic of this map unit is main ly 40 to 60 foot ta l l  Pinus 

contorta ( lodgepo le  pine) which has approximate ly 60% canopy density . In genera l ,  

stand conditions are thri fty and mature a lthough some stands are overmature . Occasiona l ly 

areas dominated by Popu lus tremu loides (trembl ing aspen) and Picea sp . (spruce) are 

found . In genera l the understory vegetation consists of 30010 cover with the shrub 

association of Rubus parviflorus (thimb leberry),Spiraea lucida (white meadowsweet) 

and Berberis repens (creeping mahonia) and the 70% cover with the herb association 

of Arnica cordifolia (heart- leaved arnica) , Tha lictrum venu losum (veiny meadow rue) , 

Epi lobium angustifo l ium (fireweed), and Gramineae (grasses) . 

Pedon Description (C1 25) 

C lassification : Orthic Gray luvisol (Typic Cryobora lf) 

Descri bed by : W.  D .  Ho l Iand and Gera Id Coen . 

Date : September 21 , 1 971 . 

location: about 1 .7 mi les north a long the trai l east of the Bel ly River bridge (Fig .22) . 

C limate : continenta l .  

Parent Material : dark coloured fine textured materia ls of either eroded l oca l lacustrine or 

weathered sha le  origin .  
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Landform : dissected lacustrine p lain or sha le bedrock . 

S lope:  ranges from 0 to 30% in the immediate vicinity and is about 5% across the 

pit . 

E levation : about 4650 feet ASL . 

Rel ief: about 200 feet on the map unit . 

Aspect : about 1 80  degrees on a ridge with a crown about 40 feet across and s loping east 

and west on either side of the pit and to the south across the pit .  

Estimated drainage :  wel l drained . 

Water Table :  probably perched near the surface i n  the spring for short periods . 

Vegetation : at this site a predominance of Pseudotsuga menziesii (Douglas fir) was noted 

a long with considerab le Pinus contorta ( lodgepole pine) . Populus tremu loides 

(tremb ling aspen) were noted on the steeper s lopes . The understory vegetation 

noted (not necessari ly in  order of prevalence because of snow) i nc luded 

Amelanchier a l nifol ia (saskatoon) , Rubus parviflorus (thimb leberry), 

Symphoricarpos occidental is (westem snowberry), Rosaceae (roses) Spiraea 

lucida (white meadowsweet), Aquel igia sp . (columbine), C lematis sp . 

(c lemati, and Graminae (grasses) .  

Notes : The soi l  temperature at 50 cm was 30 
C and i n  the L-H horizon was 00 C .  There 

were essentia l ly no stones within the pedon or on the surface .  The soi l was in 

virgin condition . 

L-H 5 to 0 cm ; dark brown (J . 5YR 3/2 - 4/2 d )  s l ightly to moderately 
decomposed organic matter; abrupt, wavy boundary; 2.5 to 5 em thick . 

Ae 1 0 to 1 3  cm; l ight gray (1 0YR 6/1 d) si lt loam; weak, medium p laty; 
friab le; many large roots; common medium pores; abrupt, wavy boundary; 
8 to 1 3  cm th i ck • 

Ae2 1 3  to 23 cm ; l ight brownish gray (1 0YR 6/2 d) si lt loam;  coarse p laty to 
moderate large subangu lar b locky; friable; many large roots; common 
medium pores; diffuse, wavy boundary; 8 to 20 cm thick . 

AS 23 to 33 em ; grayish brown ( l OYR 5/2 d) si It loam with l ight brownish 
gray ( 10YR 6/2 d) s i lans on ped surfaces; strong medium subangu lar 
b locky; firm; p lentifu l  large roots; common medium pores; c lear,  
wavy boundary; 2 .5 to 1 0  cm thick . 
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Btl 33 to 56 cm ; dark grayish brown (l OYR 4/2 m) si lt loam with l ight brownish 
gray ( l OYR 6/2 m) si lans covering 50% of the ped surfaces; strong medium 
subangu lar b locky with prismatic tendency; firm; few mediurr and large 
roots; many medium pores; many moderately  thick c lay fi lms; c lear, wavy 
boundary; 20 to 25 cm thick . 

Bt2 56 to 94 cm ; dark grayish brown (l OYR 4/2 m)  c lay loam with l ight brownish 
gray (l OYR 6/2 m) si lans covering about 1 0% of the ped surfaces; strong 
medium subangu lar b locky and moderate coarse prismatic; firm; few medium 
and large roots; common fine pores; continuous moderately thick c lay fi lms; 
c lear, wavy boundary; 30 to 43 cm th ick . 

BC 94 to 1 1 7 cm ; ye l lowish brown (l OYR 5/4 m) c lay loam; massive to weak 
medium subangu lar b locky (a few ped faces are evident); friab le; few to 
no roots; common to many fine pores; common moderate ly thick c lay 
fi Ims; c lear, wavy boundary; 1 8  to 25 cm thick . 

Ck 1 1 7 to 1 50 plus cm ; brown and l ight grayish brown ( 1 0YR 5/3 and 6/3 sl ight ly 
m) si lt loam; massive; very friable; moderate effervescence . 

MAP UN IT N O .  1 03 (lithic Orth ic and Orthic Regosols) 

The soi ls of this mop unit are fine textured with varying amounts of l imestone 

bedrock fragments within the first 50 cm . They have formed on relative ly unweathered 

l imestone bedrock which has a thin  mantle  (of varying thicknesses) of si lt loam materia l 

covering it . The soi Is are found on steep s lopes which appear to be caused by a l ime­

stone layer in the soft sha le  formation . This situation results in lithic and Orthic Rego­

so ls being found intimately m ixed within this map unit depending on how near the l ime­

stone is to the surface .  The steep s lopes and relative ly constant downs lope movement of 

soi l materials prevents appreciab le horizon development and often there is CaC0
3 

to the 

surface . This map unit is located main ly east of the Bel ly River . 

Associated Map Units 

Map unit 1 02 is found on the more gent ly sloping areas ad jacent to this map unit . 

Map unit 1 01 is located in sha l low draws and basins where profi l e  development is pre­

vented by accreting materia ls through downslope wash . Map unit 1 05 is located in assoc­

iated depressions where run-off and groundwater cause wet conditions for significant 

periods of the year . Map unit 57 is characterized by Orthic Gray luviso l  soi ls developed 

on ti I I  at e levations general ly higher than map unit 1 03 .  Map uni t 1 1  is found i n  recent 

a l luvia l  channe ls derived from the coarse grave ls .  
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Competing Map Units and Differentiae 

Map units 1 00  and 1 07 have simi lar parent materia ls  to map unit 1 03 but do 

not have l ime at or near the surface .  They are a lso si lty c lay rather than si lt loam 

in texture . Map units 1 02 and 1 06  are dominant ly Orthic Gray luvisol soi ls without 

free carbonates near the surface which serves to distinguish them from map unit 1 03 .  

Map unit 1 05 is g leyed and found i n  areas where excess water may accumu late. Map 

unit 1 01 is a lso characterized by Regosol ic  soi ls but genera l ly does not have free carb­

onates near the surface and is l ocated on more gent le s lopes a ll of which serves to 

separate it from map unit 1 03 .  

Vegetation 

Vegetation characteristic of th is map unit is dominated by Picea glauca (white 

spruce) , Picea engelmanni i (Engelmann spruce) and Popul us tremuloides (trembl ing 

aspen) in  genera l ly quite open and often scrubby stands . Shrub vegetation is characterized 

by an association containing Spi raea lucida (white meadowsweet) , Rubus parviflorus 

(thimbleberry), and Amelanchier a lnifolia (saskatoon) .  Herbs are characterized by an 

association containing Tha l ictrum venulosum (veiny meadow-rue), Graminae (grasses) 

and Epi lobium angustifol ium (fireweed) . 

Pedon Description (C1 26) 

C lassification : lithic Orthic Regosol (lithic Cryorthent) .  

Described by: W. D .  Hol land and Gerald Coen . 

Date: September 21 , 1 971 . 

location : about 1 .7 mi les north a long the trai l east of the Bel ly River ridge and then 

downslope (west) from the sampl ing site for map unit 1 02 (Fig . 22) . 

C limate : continenta l .  

Parent Material : fine textured ca lcareous s i lt loam , probab ly eroding sha le  materia ls 

and residua l l imestone and sha les . 

landform : bedrock control led va l ley wal l .  

S lope: ranges from 60 to 80% with s lope across the pit about 70%. 

E levation : about 4, 550 feet ASl .  

Relief: about 200 feet on the map unit . 

Aspect: about 250 degrees . 
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Estimated drainage: wel l drained . 

Water Tab le :  probably deep, but latera l flow may be near the surface in the spring . 

Vegetation : the area is  genera l ly dominated by grasses and shrubs with 1 0  to 20% 

coverage with scrubby Pseudotsuga menziesii  (Doug las fir) and Popu lus 

tremu loides (tremb ling aspen) . Shrubs inc lude Ame lanchier a lni fo l ia 

(saskatoon), Rosaceae (roses), Arctostaphylos �a-ursj (kinnikinnick), 

Shepherdia canadensis (C:madian buffaloberry) and Potenti l Ia fruticosa 

(shrubby cinquefoi l ) . Herbs noted included Aster spp. (asters) and Spiraea 

lucida (white meadowsweet) . Gramineae (grasses) are common covering 

about 1 0% of the area . There are a lso a fair number of bare spots . 

Notes : The soi l temperature at 50 cm was 30 C and at 1 cm (in L-H) was 1 0 C .  

There are occasiona l stones on the surface, apparent ly fragments of fractured 

bedrock . The soi l is in virg in condition . 

L- F 1 to 0 cm ; relatively undecomposed leaf l itter; few roots; abrupt, smooth 
boundary; 0 .6  to 1 . 3 cm thick . 

AC 0 to 2 .5 cm ; dark grayish brown (l OYR 4/2 m )  si lt loam; weak fine granu lar; 
very friab le; p lentiful medium roots; no effervescence; estimated coarse 
fragments l ess than 5%. c lear, wavy boundary; 0 to 5 cm thick . 

Ck 2 . 5  to 25 cm ; very dark grayish brown ( l OYR 3/2 m) si lt loam; weak fine 
granu lar; very friable; p l entifu l  medium roots; strong effervescence; estim­
ated coarse fragments 5% . 

R 25 to 64 plus cm . of fractured l imestone bedrock containing about 90% coarse 
fragments and 1 0% si lt loam . 

MAP UN IT NO . 1 05 (G leyed Cumulic Regoso l)  

The soi ls of this map unit are fine textured with very few coarse fragments . 

They have formed on loca l a l luvia l deposition areas where accumu lations of fine 

textured materia l  have been carried in from the ad jacent sha le  parent materials . 

Within this map unit there are seepage and depressiona l areas which are subject to 

saturation with water for significant portions of the year . Thus, the dominant feature 

of the soi Is i n  this map unit is their cumul ic  nature and their poorly drained charact­

eristics . The pedons are quite variab le because of the stratified nature of the materia ls 
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upon which they are developed . Map unit 1 05 is geographica l ly located genera l ly 

in  the area east of the Bel ly River and is associated with soi ls having map unit 

numbers between 1 00 and 1 07 .  

Associated Map Units 

Map units 55, 57, 67 , 1 00 ,  1 01 , 1 02 ,  1 06, 1 07 and 141  are found in 

association with map unit 1 05 .  Map units 55, 57 and 67 are found on the morainic 

materia ls at the margins of the depressiona l areas or seepage areas where map unit 

1 05 is located . Where the ti l l  mant le is not continuous map units 1 00, 1 01 ,  1 02 ,  

106 and 1 07 are found at the margins of  the areas of  map unit 1 05 .  Map unit 1 41 

is found where steep col l uvia l  s lopes adjoin the depressiona l areas where map units 

1 05 are located . 

Competing Map Units and Differentiae 

The characteristic fine texture and imperfect dra inage serves to distinguish 

map unit 1 05 from most other map units within the Park . Map units 1 00, 1 01 , 1 02 ,  

1 06  and 1 07 are a l l  fine textured with very few coarse fragments but differ because 

of their wel l  drained character . Map unit 1 4  differs main ly because of the river 

terrace materia l  upon which it is formed . It is a lso more poor ly drained than map 

unit 1 05 .  Map units 29, 31 and 32 differ because of their coarser texture and in 

the case of the latter two map units because of their more poorly drained charact­

eristics . Map unit 44 is deve loped on fan materia l and differs significant ly by its 

amount of coarse fragments and by its more poorly drained attributes . Map unit 53 

differs because of its ti l l  parent materia l  containing many coarse fragments . 

Vegetation 

Vegetation associated with this map unit varies from sparse to dense stands 

of 40 to 60 foot ta l l  trees varying from associations of Populus tremu loides (tremb l ing 

aspen) and Picea g lauca (white spruce) to Pseudotsuga menziesii (Douglas fir) and 

mixtures of the above with Pinus contorta ( lodgepole  pine) . The shrubs Rubus parvi­

florus (thimb leberry) and Spiraea l ucida (white meadowsweet) are common to most of 

the areas . Other shrubs such as Acer g labrum (mountain maple) ,  Alnus crispa (green 

a lder) and Amelanchier a l nifol ia (saskatoon) were l ocated on map units various ly 
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distributed throughout the Bel ly River region . Berberis repens (creeping mahonia) and 

lonicera invo luctra (bracted honeysuck le) are a lso variously associated with this map 

unit . Herbs such as Thal ictrum venulosum (veiny meadow rue) , Arnica cord ifo l ia 

(heart- leaved arnica), Epi lobium angusti fol ium (fireweed) and Gramineae (grasses) 

are various ly found associated with this map unit . In the Oi l Basin region of the Park 

an area mapped as 1 05 has as its dominant vegetative cover mainly shrubs inc luding 

such species as Alnus crispa (green a lder) , Popu lus tremuloides (tremb ling aspen) and 

Sa l ix spp . (w f l lows). Festuca and Danthonia grasses as wel l  as Veratrum eschscholtzii 

(fa lse hel lebore) and Heracleum lanatum (cow parsnip) are the herb species associated 

with this map area . 

Pedon Description (C2 1 8) 

C lassification : G leyed Cumul ic  Regosol (Aquic Cryorthent ) .  

Described by : Gera ld Coen . 

Date : September 9, 1 972 . 

location : about 3/4 of a m i l e  north , a long a trai l on the east side of the Bel ly River, 

from where the chief mountain highway crosses the river and then 200 yards 

east of the trai I (Fig . 22) .  

C limate : continenta l .  

Parent Material :  stratl fJed fine textured a l luvia l type sediments accumu latin�J by 

erosion and deposition of the weathered sha les found commonly in the Be l ly  

River region . 

landform : depressional basin or s l ight ly s loping seepage area of confined fan shaped 

a l luvium • 
Slope: about �% in  the vicinity of the pedon and ranging up to 5% on the landform . 

E l evation : 4, 500 feet ASl .  

Rel ief: about 30 feet . 

Aspect : none . 

Estimated Drainage : imperfect ly drained . 

Water Tab le :  be low 90 cm at the time of sampl ing but probab ly above this on 

severa l occasions during the season . 
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Vegetation : About 30 to 40% cover with 40 to 50 foot ta l l  Populus tremu loides 

(trembl ing aspen) , Pseudotsuga menziesii (Douglas fir) and an occasiona l 

patch of Picea g lauco (white spruce) or Popu lus ba lsamifera (ba lsam pop lar) . 

Shrub species observed inc luded Cornus stolonifera (red osier dogwood) ,  

Lonicera involuctra (bracted honeysuck le) ,
. Sa lix spp . (wi l lows) , Alnus 

crispo (green a lder) and Symphoricarpos occidenta lis (western snowberry) . 

Herbs observed inc luded Herac leum lanatum (cow parsnip), Veratrum 

eschscho ltzi i (fa lse hel lebore) , Streptopus amplexifolus (twisted sta lk), 

Equisetum arvense (common horsetai l )  and Pyrola sp . (wintergreen) . Few 

grasses and mosses were observed . 

Notes : The soi l temperature at 50 cm was 8 . 50 C .  There were essentia l ly 

no stones within the pedon or on the surface . The soi l was in a virgin 

condition . 

L 1 . 5 to 0 cm ; dark grayish brown (l OYR 4/2 m)  s l ight ly decomposed 
need les; c lear wavy boundary; 0 to 2 .5  em thick . 

Ah 0 to 8 cm ; very dark grayish brown (1 0YR 3/2 m)  loam; strong m edium 
granu lar; friab le; p lenti fu l  fine and medium roots; pores unobserved; 
no c lay fi Ims; no effervescence; no coarse fragments; abrupt wavy 
boundary; 5 to 1 3  cm thick . 

C 8 to 1 5  cm ; grayish brown (l OYR 5/2 m)  si lt loam with very dark 
grayish brown ( l OYR 3/2 m) b lotches around earthworm holes and 
common fine distinct ye l lowish brown ( l OYR 5/6 m) mottles; massive 
to sing le grain; very friable; p lentifu l  fi ne roots; many medium and 
coarse pores resu lting from earthworm activity; no c lay fi lms; no 
effervescence; no coarse fragments; abrupt wavy boundary; 5 to 1 0  
cm thick . 

Ahb 1 5  to 28 em ; b lack ( l OYR 2/1 m) and very dark grayish brown 
(1 0YR 3/2 m)  loam to c lay loam with no evident mottles; moderate 
medium subangular b locky; very friable; few fine roots; many medium and 
coarse pores; no c lay fi lms; no effervescence; no coarse fragments; abrupt 
wavy boundary; 1 0  to 1 5  cm thick . 
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Cg1 28 to 66 cm ; l ight o l ive brown (2 .5Y 5/4 m) si lt loam with many fine 
distinct yel lowish brown (1 0YR 5/6 m )  mottles; massive; very friable; 
few fine roots; many medium and fine pores; no c lay fi lms; no effer­
vescence; no coarse fragments; abrupt wavy boundary; 36 to 41 cm thick . 

Ahbg 66 to 74 cm ; b lack ( l OYR 2/1 m )  grading with depth to very dark 
grayish brown ( l OYR 3/2 m) c lay loam with few coarse distinct yel lowish 
brown (1 0YR 5/4 m) mottles; moderate fine granu lar near the top grading 
to weak large subangu lar b locky near the bottom; friab le; very few medium 
roots; common fine pores; no c lay fi Ims; no effervescence; no coarse 
fragments; abrupt wavy boundaries; 5 to 25 cm thick . 

Cgk 74 to 81 cm ; grayish brown (1 0YR 5/2 m) c lay loam with many medium 
distinct ye l lowish brown (l OYR 5/8 m )  mottles; massive; friabl e; very 
few medium roots; many fine pores; no c lay fi lms; s l ight effervescence; 
no coarse fragments; abrupt wavy boundary; 5 to 1 0  cm thick . 

Cg2 81 to 94 p lus cm ; brown (7 .5YR 4/2 m) s i l t  loam with many medium 
distinct strong brown (7 .5  YR 5/6 m)  mott les; massive; friab le; very 
few medium roots; common fine pores; no c lay fi lms; no effervescence; 
no coarse fragments . 

COMMENTS : 

In this peden earthworms were very active . Soi ls within this map unit fa l l  both within 

the G leyed Regosol and G leysol ic  c lassifications depending upon their position with in  

the depressiona l or seepage area . In the Horseshoe Basin area one map unit label led 

as 1 05 has the poorly drained characteristics but the materia Is are derived from the 

redder sha l es and the whole  profi l e  is thus quite reddish c lay loam . Effervescence 

slow to begin,  probab ly dolomitic flour .. 

MAP UNIT NO.  1 06 (Orthic Gray luvisol )  

The soi ls of this map unit are fine textured with very few coarse fragments . 

They have formed on dark coloured fine textured materia ls of either eroded local 

lacustrine or weathered sha le  origin . These fine textured materia ls  are susceptible 

to large rotationa l s lumps and thus the surface soi ls are often disturbed preventing 

profi Ie development . In areas where map unit 1 06 is found the soi l s  have been 

fairly stab le a l lowing profi le development . Map unit 1 06 is geographica l l y  located 

mainly east of the Be l ly  River . 
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Associated Map Units 

Map units 57, 1 01 , 1 02 and 1 03 are found in  association with map unit 1 06 .  Map 

unit 1 03 is found on the steep bedrock contro l l ed s lopes associated with this map unit . 

Map unit 1 01 is Regosolic found on more gent le s lopes and in areas where an unstab le 

condition resu lts in accumulation of downs lope wash . Map unit 1 05 is found in dep­

ressiona l areas where run-off and water tabl e  cause wet conditions for significant periods . 

Map unit 57 is characterized by Orthic Gray Luviso l soi ls developed on ti I I  and i s  located 

at genera l l y  higher e levations than map unit 1 06 • .  Map unit 1 02 is found on essentia l ly the 

same landscape but is somewhat fi ner textured . 

Competing Map Units and Differentiae 

Map units 1 00  and 1 07 have essentia l ly the same parent materia l but are char­

acterized by soi l s  with Regosol ic profi l e  development . Map units 1 01 , 1 03 and 1 05 

have soi ls which have somewhat coarser textured parent materia ls and are Regoso l ic  

or G leyed Regosols; map unit 1 02 is essentia l ly  the same as  1 06 except i t  is somewhat 

coarser textured . 

Vegetation 

Vegetation characteristic of this map unit is dominated by thrifty mature 

stands of 40 to 60 foot ta l l  Pinus contorta ( lodgepole pine) which has around 40 to 60% 

canopy density. Areas of somewhat less dense coverage have 40 to 60 foot ta I I  

Pseudotsuga menziesii (Douglas fir) mixed with the lodgepole  pine. The odd open area 

is dominated by Populus tremu loides (trembl ing aspen) 20 to 40 feet ta l l . The under­

story vegetati on consists of 30% cover by the shrub association of Rubus parviflorus 

(thimb leberry) , Spiraea l ucida (white meadowsweet) , and Berberis repens (creeping 

mahonia) and 700k cover by a herb association consisting of Arnica cordi fol ia (heart­

leaved arnica), Tha l ictrum venu losum (veiny meadow rue) and Epi lobium angustifo l ium 

(fireweed) • 

Pedon Description (Cl 27) 

C lassification : Orthic Gray Luvisol  (Typic Cryobora lf) .  

Described by: W .  D .  Hol land and Gerald Coen . 

Date: September 21 , 1 971 . 
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Location : about -! mi Ie north a long the trai l east of the Bel ly  River bridge and then 

* m i le east into the woods (Fig . 22) . 

C l imate : conti nenta I .  

Parent Material : dark coloured fine textured materia ls of either eroded loca l lacustrine 

or weathered sha le origin .  

Landform : dissected lacustrine p la in or eroded weathered sedimentary materia ls . 

S lope: ranges from 25 to 35% and is about 30Ck in the vicinity of the pit . 

E levation : 4,600 feet ASL . 

Rel ief: about 200 feet on the map unit . 

Aspect : about 270 degrees . 

Estimated Drainage : wel l  drained . 

Water tab le:  probab ly perched near the surface for short periods in the spring . 

Vegetation : this site is dominated by Pinus contorta ( lodgepole pine) having 60% 

cover and 40 to 60 feet ta l l  i n  thri fty mature stands . Lower vegetation 

noted inc luded the shrubs Rubus parviflorus (thimb leberry) , Shepherdia 

canadensis (Canadian buffa lo-berry) and Spiraea lucida (white meadow­

sweet) and the herbs Asterspp . (aster) and Smi lacina racemosa (fa lse 

Solomon ' s  sea l ) . 

Notes : The soi l  temperature at 50 cm . was 40 C .  There were essentia l ly no stones 

within the pedon or on the surface .  The soi l was i n  a virgin condition . 

L-H 2 . 5  to 0 cm ; s l ight ly to moderate ly decomposed organic matter; abrupt, 
wavy boundary; 1 . 5 to 5 cm thick . 

Ael 0 to 1 0  cm ; l ight gray ( 1 0YR 7/2 m) si lt loam; moderate coarse p laty; 
friab le; abundant fine and coarse roots; few very fine pores; no c lay 
fi Ims; abrupt, smoath boundary; 8 to 1 3  cm thick . 

Ae2 1 0  to 1 8  cm ; grayish brown (1 0YR 5/2 m) si It loam; moderate coarse platy 
and moderate coarse subangular b locky; friab le to firm; abundant fine 
roots; common medium and fi ne pores; about 2% thin c lay fi lms; abrupt 
irregu lar to discontinuous boundary; 0 to 8 cm th ick . 

Btl 1 8  to 36 cm ; grayish brown (1 0YR 5/2 m) c lay loam matrix with l ight 
grayish brown (10YR 6/2 m)  si lan coatings on most ped surfaces; strong 
medium subangu lar b locky; firm; p lentifu l  coarse and fine roots; common 
very fine pores; about 20% c lay fi Ims; c lear I wavy boundary; 8 to 1 8  cm 
thick . 
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Bt2 36 to 64 cm ; dark brown (l OYR 3/3 m) c lay matrix with grayish brown 
(1 0YR 5/2 m)  si lan coatings on some ped surfaces; strong medium subangu lar 
b locky; firm; p l entifu l ,  coarse and fi ne roots; few fine pores; continuous 
moderately thick c lay fi lms except where si lans are present; gradua l ,  wavy 
boundary; 25 to 30 cm thick . 

BC 64 to 1 52 cm i very dark grayish brown (1 0YR 3 .5/2 m)  c lay matrix with 
brown (1 0YR 4/3 m) coatings on some peds; strong coarse subangu lar b locky; 
firm; few coarse roots and few fine roots concentrated a long ped faces; 
very few to no pores; continuous moderately thick c lay fi lms; gradua l ,  
wavy boundary; 89 cm thick . 

C 1 52 to 1 88 p lus cm ; yel lowish brown (l OYR 5/4 m)  c lay loam; massive; 
friable; few fine pores; no c lay fi lms; effervescence questionabl e .  

COMMENTS:  

Somewhat discontinuous varv or varv l ike features were noted just below 64 cm with 

fragments of apparently distorted varvs below this point . 

MAP UNIT N O .  1 07 (Orthic and Cumul ic  Regosols) 

The soi Is of this map unit are very fine textured with very few coarse fragments . 

They have formed on grayish , fine textured materia ls which appear to be s l ightly weathered 

residua l sha le . Most of the strong structure exhibited by these soi Is appears to be inherited 

from the parent sha les.  This map unit occurs in sma l l  local pockets where the weathered 

bedrock has not been appreciab ly modified through s lumping or erosion . Map unit 1 07 is 

geographica l ly located east of Sofa Mountain in the Bel ly  River area of the Park . 

Associ ated Map Units 

Map units 57, 1 00 and 1 06  are found in  association with map unit 1 07 .  Map 

unit 57 is found on t�e sha l low ti l l  mant le  which covered the sha les of the area . Map 

unit 1 00  is a s light ly coarser textured Regosol ic  soi l found random ly associated with 

' 1 07, but probab ly results from loca l erosion and weathering giving it a trans located 

appearance . The fi ne textured Luvisol ic soi ls of map uni t  1 06 are found associated 

with map unit 1 07 on areas where the surface few i nches has not been disturbed by 

continuous sheet erosion . 

Competing Map Units and Differentiae 

Most map units in the Park differ from map unit 1 07 because of the medium and 

coarse textured soi ls which characterize them . Map unit 67 has fine textured soi Is , 
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but di Hers because of i ts ti I I  parent materia I .  Map units 1 00  and 1 01 are both found 

on fine textured materia ls,  but differ by being coarser textured than map unit 1 07 .  

Map units 1 02 and 1 06  differ because o f  their wel l-developed Luviso l ic profi les .  Map 

unit 1 03 is located on steep l imestone outcroppi ngs, unl ike the low l ime parent materia l 

of 1 07 .  Map unit 1 05 differs from 1 07 because of its g leyed characteristics . 

Vegetation 

Vegetation associated with this map unit is characterized main ly  by 40 to 

60% cover with 40 to 60 foot ta l l  Pinus contorta ( lodgepole  pine) . Pseudotsuga menziesi i 

(Doug las fir) and Picea g lauco (white spruce) are common associates . The understory 

shrub vegetation is characterized by varying amounts of the species Rubus parvi florus 

(thimbleberry) , Spiraea l ucida (white meadowsweet) , and Berberis repens (creeping 

mahonia) . Amico cordifo l ia (heart- leaved arnica), Tha l ictrum venulosum (veiny 

meadow rue) , Epi lobium angust ifo l ium (fireweed),  and Gramineae (grasses) ,  comprise 

the dominant members of the herb association . 

Pedon Description (C2OO) 

C lassification : Orthic Regoso l (Typic Cryothent) . 

Described by: Gera ld Coen . 

Date : August 25 I 1 972 . 

Location: about 3/4 of a mi le  east of where the Bel ly River enters the Park, and then 

about 1 m i le north of the I nternationa l boundary . 

C limate : continenta l .  

Parent Material : fine textured gray residua l  sha le .  

Landform : Dissected va l l ey wa l l . 

S lope: 30% in the vicinity of the pedon and ranging from 20 to 50010 associated with 

the map unit . 

E levation : 5 ,000 feet ASL .  

Relief: about 500 feet . 

Aspect : 90 degrees . 

Estimated Drainage : wel l  drained . 

Water Tab le :  rarely within 90 cm of the surface . 
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Vegetation : about 50% cover with 60 foot ta l l  Pinus contorta ( lodgepole pine) as 

wel l  as the odd Picea g lauca (white spruce) and Pseudotsuga menziesii  

(Doug las fir) regeneration . Symphoricarpos occidenta l i s  (western snowberry ) 

provides about 25% cover with shrubs . The odd Rubus �rviflorus (thimbleberry) 

was noted . Herbs inc luded Tha lictrum venulosum (veiny meadow-rue) , 

Arnica cordifo l ia (heart- leaved arnica) ,  lathyrus ochroleucus (wi ld sweet pea) 

and Veratrum eschscholtzi i  (fa lse hel lebore) . There were few grasses or 

mosses in  the vicinity of the pedon . 

Notes: The soi l temperature was 1 0 .50 C .  at 50 cm There were essentia l ly no stones 

within the pedon or on the soi l surface .  The soi l was in a virgin  condition . 

l-H 2 .5 to 0 cm ; very dark grayish brown (1 0YR 3/2 m) part ly decomposed leaf  
l itter with many white mycelia; p lentifu l medium roots; c lear wavy boundary; 
1 .5 to 5 cm thick . 

C l  0 to 2 0  cm ; brown ( 1 0YR 5/3 m) si Ity c lay loam; strong coarse platy or strong 
fi ne subangu lar b locky; firm;  p lentifu l  medium roots; common fine pores; no 
c lay fi lms; no effervescence; no coarse fragments; c lear wavy boundary; 
1 8  to 23 em thick . 

C2 20 to 33 cm ; grayish brown (1 0YR 5/2 m) si l ty c lay; strong medium subangular 
b locky (probably a pseudo structure inherited from the parent materia l ); firm; 
few fine and medium roots; common, very fine pores; discontinuous, very thin 
c lay fi lms; no effervescence; no coarse fragments; c lear wavy boundary; 1 0  
to 1 5  em thick . 

C3 33 to 50 cm ; grayish brown ( l OYR 5/2 m) c lay with common medium distinct 
yel lowish brown ( lOYR 5/6 m) mottles; massive (no real peds but looks l ike 
large subangu lar b locky ); firm; few fine roots; common very fine pores; 
continuous very thin c lay fi Ims; no effervescence; no coarse fragments; 
gradua l wavy boundary; 1 5  to 20 cm thick . 

C4 50 to 1 00 p lus cm ; gray (l OYR 5/1 m)  and strong brown (J .5YR 5/6 m) c lay 
with few fine distinct ye l lowish red (SYR 4/6 m) mott les; massive; firm; few 
roots; few fine pores; continuous, very thin c lay fi lms; no effervescence; no 
coarse fragments . 

COMMENTS : 

The very b locky appearance in  the lower C horizons of this pedon appears to be inherited 

from soft sha les which are somewhat weathered in s itu . 
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The soi ls of this map unit are coarse textured with variab le amounts of coarse 

fragments genera l ly greater than 50 or 60%. They have formed on loose variously 

coloured col luvia l materia ls,the co lour depending upon the rock outcrops in the immed­

iate area . I n  genera l ,  map unit 1 41 is found on uniform ly s loping steep s lopes . Constant 

downslope creep and erosion contributes to the loose nature of the soi Is and to the lack 

of horizon development . The majority of these soi ls  are found at higher e levations but 

they do a lso occur at lower e levations and wherever rock c l iffs a l low the occurrence of 

signi ficant co l l uvia l s lopes . Map unit 141  is geographica l ly located throughout the 

mountainous regions of the Park . 

Associated Map Units 

Map un its 1 1 ,  22, 38, 64, 1 00, 1 42,  1 56, Chutes, Rock and Ta lus are found 

in association with map unit 141 . Where the steep co l l uvia l deposits directly adjoin 

the stream channels  map unit 141 is found in association with map unit 1 1 . Depending 

upon the region of the Park, map units 22 or 38 are found on fans associated with the 

toe of the slopes where map unit 141  is located . Map unit 64 is found assoc iated with 

map unit 1 41 in the western ha lf of the Park where ti l l  moraine deposits abut the steeper 

col luvia l  s lopes . In  the Bel ly River area the fine textured soi ls of map unit 1 00 may at 

times adjoin map unit 1 41 where the steep col luvia l s lopes are tending to inundate the 

softer sha le materia ls upon which map unit 1 00 is located . Map unit 142 and 1 56 are 

found associated with map unit 1 41 on simi lar landforms but di ffer somewhat in the 

surface l-H and Ah horizons in the case of 1 42,  and in the brighter Bf horizons in the 

case of 1 56 .  Chutes are genera l ly found beneath areas of snow accumulation and divid­

ing simi lar areas of map unit 141 . Rock and Ta lus are both genera l ly found at the extreme 

upper s lopes of map unit 1 41 . 

Competing Map Units and D ifferentiae 

Map units 38, 39 and 48 may at times be simi lar to map unit 1 41 but in genera l 

are differentiated because of their less steep ly s loping fan shaped landforms . Map unit 

1 42 differs by the lack of a significant l-H horizon and the presence of a reasonab ly 

wel l-deve loped Ah horizon . Soi ls of map unit 1 50 differ by the intermittent presence of 

fairly bright co loured B horizons indicating a tendency toward Bruniso l ic deve lopment . 

Map un its 1 56 and 1 60 differ from map unit 1 41 by having soi ls with Podzol ic  B and 

luviso l ic B horizons respectively . 
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Vegetation 

Vegetation associated with map unit 14 1  is dominant ly evergreen forests 

genera l ly about 40 to 60 feet ta l l  decreasing in  height with increasing e levation 

and providing about 40 to 60% cover . The dominant species is probably Abies 

lasiocarpa (a lpine fir) and is associated with Pinus ab l icaul is (white-bark pine) at 

h igher e levations and Pinus contorta ( lodgepole  pine) at lower e levations . However, 

areas having dominant ly Larix Iya l l i i  (a lpine larch) are often found near the timber 

l ine and areas having Pseudotsuga menziesi i (Doug las fir) are common at about 5,000 

to 4, 000 feet ASL .  Commonly  occurring shrubs associated with map unit 1 41 include 

Rubus �arviflorus (thimb leberry),$piraea lucida (white meadowsweet), Berberis rep ens 

(creeping mahonia) and at higher e levations such species as Menziesia ferruginea 

(false huck leberry) ,  Vaccinium membranaceum (ta l l  bi lberry) and Ribes visc.:>sissimum 

(sticky currant) . Commonly occurring herbs inc lude Tha l ictrum venusosum (veiny 

meadow rue), Arnica cordifo l ia (heart- leaved arnica),  C lintonia uniflora (one-flowered 

c l intonia) and at h igher e levations Xerophyl lum tenax (bear grass) and Lazu la g labrata 

(wood rush) .  

Pedon Description (C247) 

C lassification : Orthic Regosol (Typic Cryorthent) 

Described by: Gera ld Coen . 

Date : September 1 5, 1 972 . 

Location: about 200 yards northwest of the abattoir (Fig . 22) .  

C limate: continenta l .  

Parent Materia l :  coarse textured col luvium containing abundant coarse fragments 

genera l ly composed of fine gravel sized red and green sha les .  

Landform : steep col luvia l s lopes . 

S lope: 65% in  the vicinity of the pedon and ranging 50 to 70% in the area . 

E levation: 4, 500 feet ASL . 

Rel ief: about 500 feet . 

Aspect : 260 degrees . 

Estimated Drainage: wel l drained .  

Water Tab le :  probably never within three feet o f  the surface . 
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Vegetation : about 60 to 70% cover with 30 to 40 foot ta l l  Pseudotsuga menziesii 

(Doug las fir) . Shrubs noted inc luded Acer g labrum (mountain map le), Symph­

oricarpos occidenta l is (western snowberry) , Berberis repens (creeping mahonia), 

and Spiraea lucida (white meadowsweet) .  Herbs noted included Veratrum 

eschscholtz i i  (fa lse he l lebore), D isporum trachycarpum (fairybe l ls ) ,  Aster sp . ,  

and Tha l ictrum venu losum (veiny meadow rue ) .  A few grasses and mosses were 

observed . 

Notes : The soi l  temperature at 50 cm was 1 0  degrees C .  Cobb le sized coarse fragments 

and some larger stones were common on the surface and with in the pedon e Fine 

gravel sized coarse fragments were very prominent within the pedon . The soi l  

was i n  a virgin condition . 

l-H 5 to 0 cm; very dark brown (1 0YR 2/2 m )  wel l to s l ight ly decomposed leaf 
materia l; abrupt wavy boundary; 2 . 5  to 1 0  cm thick . 

C1 0 to 58 cmj. dark brown ( l OYR 3/3 m )  grave l ly loamy coarse sand; sing le grain; 
loose; few fine and p lentifu l  medium roots; no pores observed; no c lay fi lms; 
no effervescence; estimated coarse fragments 50% (main ly fine grave ls); di ffuse 
wavy boundary; 50 to 64 cm thick.  

C2 58 to 81+ cm; grayish brown (2 .5Y 5/2 m) grave l ly loamy coarse sand; sing le 
gra in; loose; few roots; no pores; no c lay fi Ims; no effervescence; estimated 
coarse fragments 50% (main ly fine grave ls) . 

COMMENTS:  

The depth of  the l-H horizon varies considerab ly, increasing in th ickness with 

greater amounts of protection from downslope creep . Thicknesses of 1 3  and 1 5  cm are 

reached behind o ld ,  we l l  estab l ished trees . 

The C horizons are very loose and the p late l ike grave l sized sha les are laying with 

their longest axis para l le l  to ground surface and appear in many cases somewhat sh ing led . 

The above pedon description typi fies but a smal l  range of the fair ly heterogeneous 

concept embodied in map unit 141 . When this map unit is found associated with the very 

red sha les such as those near Red Rock Conyon and e lsewhere in the Park, some of the soi l  

colours have hues as red as l OR .  Coarse fragments can vary from as l itt le as 20% up to 

80 or 90% depending upon the s lope position and the amount of weathering that occurs 

in the process of the downslope creep . In some cases s lough ing of large bou lders a l lows 
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a component of this size coarse fragments within the genera l ly  finer matrix . In genera l 

the map unit is set up to recognize Orthic Regosols and possibly Cumu lic Regosols having 

fairly wel l  developed L-H hori zons with l itt le or no Ah and a fairly coarse C horizon and 

is associated with the steep col luvia l s lopes . 

MAP UN IT N O .  1 42 (Orthic Regosol )  

The soi ls of this map unit are coarse textured often with many cobb les and 

bou lders within the so lum . They have formed on coarse textured col luvium (but not 

chutes, ta lus or scree) on steep slopes . The fine grave ls are dominated by flat shaped 

red and green argi l l ites . Coarser gravels and larger sizes contain angu lar l imestone 

fragments with minor amounts of sandstone . The parent materia I is very loose . This 

map unit is  found on G and H s lopes and thus geologic erosiona l forces are quite acti ve, 

preventing significant profi le deve lopment .  Most of the soi ls shou ld be c lassed as Orth ic 

Regoso ls a lthough some Cumul ic Regoso ls may be present . Geographica l ly,  these soi ls 

are found on the steep, non-forested s lopes throughout the Park . 

Associated Map Units 

Map units 38, 39, 50, 57, 64, 1 41 , 1 56, Ta lus and Rock are found in association 

with map unit 1 42 .  Map units 38 and 39 are associated on fans and modified fans genera l ly 

at the lower margins of map unit 1 42 .  Map units SO ,  57 and 64 are mapped o n  the ti l l  

landscapes general ly associated with the bare s lopes o f  map unit 1 42 i n  the grass land area , 

the northeastern portion of the Park and the western portion of the Park respectively . Map 

unit 141  is associated with , and occasiona l ly intimately m ixed with map unit 1 42 wherever 

less exposure, or fewer snow sl ides a l low significant forest cover to estab lish . In the 

western ha lf of the Park, where fairly stab le  col luvia l s lopes permit the development of 

soi l horizons, map unit 1 56 is associated with map unit 1 42 which is on the more unstab le 

s lope positions . Map units Rock and Ta lus are genera l ly associated with the upper s lopes 

of map unit 1 42 and provide much of the source materia l  for the co l luvia l  s lopes . 

Competing Map Units and D ifferentiae 

Map unit 38 is separated from many other map units in the Park main ly on the 

basis of landform (fan) and s lope (1 5 - 200iO) . Map unit 1 41 differs from map unit 1 42 

main ly in  that it is forested indicating a s l ight ly d ifferent moisture regime .  Map unit 
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1 50 differs in that it is loam textured and contains few red and green argi l l ites and 

most ly do lom itic l imestones . S lopes are somewhat more variab le  and the unconso l idated 

materia I is often less than 4 feet to bedrock . 

Vegetation 

Vegetation characteristic of th is map unit is comprised of 5% coverage with 

a shrub association of Potenti l la fruticosa (shrubby cinquefoi l)  and 1 00% coverage of 

a herb association consisting of Festuco idahoensis (b luebunch fescue) , Festuca scabre l la 

(rough fescue) , Danthonia parryi (parry oat grass) and Lupinus sericeus (pursh's si lky 

lupine) . There are a lso some areas where the vegetation association provides 40% 

coverage with shrubs such as Amelanchier a ln ifo l ia (saskatoon), Abies lasiocarpa 

(a lpine fir) and Populus tremu loides (trembl ing aspen) . Herb coverage in these 

areas amounts to 60% with associations consisting of Gramineae (grasses),  Veratrum 

eschscholtzii  (fa lse he l lebore), Ach i l leae m i  l I efo l ium (common yarrow) and Heuchera 

cyl indrica (a lum-root) . 

Pedon Description (C 1 24) 

C lassi fication : Orthic Regoso l (Typic Cryorthent) 

Described by: Gera Id Coen . 

Date : September 1 5, 1 971 . 

Location: south of the fire tower about 1 m i le  and above the fan (map unit 38) located at 

the base of Sofa Mountain ( Fig . 22) . 

C limate: continenta l .  

Parent Materia l :  loose , coarse co l l uvium . 

Landform : mountain side . 

S lope: 58 - Wk . 

E levation : 6300 feet ASL . 

Rel ief: about 1 000 feet on the landform . 

Aspect: about zero degrees . 

Estimated drainage :  wel l  drained . 

Water tab l e: below 1 00 cm . 

Vegetation : few trees or shrubs c lose to pit other than Potenti l la fruticosa (shrubby 

cinquefoi l ) .  Lupinus sericeus (pursh 's si lky lupine) was a lso noted . About 

40 - 60% of the soi I surface was covered with fescues and about 1 0  - 1 5% of 

the soi l  surface was bare . 
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Notes: Surface stones are very variab le,  and dependent considerab ly on the distance 

to the rock outcrop above . There are few coarse fragments greater than 5 cm 

in diameter in the pit but some areas mapped have up to 40 - 60% by volume 

of coarse fragments with many larger than 5 cm . The soi l  was in a virgin condition . 

Ah 0 to 1 0  cm; dark brown (7. 5YR 3 . 5/2 d)  grave l ly sandy loam; sing le gra in (he ld 
together by roots); loose to very friab le; p lentifu l  fine roots; estimated coarse 
fragments 40%; diffuse, wavy boundary; 8 to 1 3  cm th ick . 

C 1  1 0  to 74 cm; dark brown (7 .5YR 3 .5/2 d)  gravel ly sandy loam; sing l e  grain; 
loose to friab le; p l entifu l  fine roots; estimated coarse fragments 400k; diffuse, 
wavy boundary; 56 to 69 cm thick . 

C2 74 to 87+ cm; dark brown (7 .5YR 4/2 d) dark reddish brown (5YR 3/4 m) 
gravel ly sandy loam; sing Ie grain; loose; few, fine roots; estimated coarse 
fragments 40% . 

COMMENTS :  

The horizons are very poorly differentiated and organic matter seems to be 

present even into the C2 to give a fair ly dark co lour . 

MAP UNIT N O .  1 50 (Orth ic Regoso l and Degraded Eutric Bruniso l) 

The soi ls of this map unit are coarse textured with abundant grave l sized coarse 

fragments with in  the so lum . Cobb les are common within the solum and on the surface . 

Large coarse fragments are much less common . Because of the fair ly steep col luvia l  

s lopes, on  which these soi ls are formed, there is a considerable tendency for soi l  creep, 

which causes disruption on the surface horizons . Soi l accumulation on the ups lope side of 

o ld trees is evidence for the preve lance of downs lope creep . Map unit 1 50 is geographica l ly 

located in the more mountainous regions of the Park,  particu larly on the east side of upper 

Waterton Lake in the vicinity of the Hel l-Roaring Va l ley . 

Associated Map Units 

Map units 52 , 91 R ,  Chutes, Ta lus and Rock are found in association with map 

unit 1 50 .  At genera l ly lower e levations where ti l l  remains uncovered , map unit 52 

adjoins map unit 1 50 .  Map unit 91 R is commonly found adjoining map unit 1 50 at lower 

e levations ' where the bedrock contro l l ed landform has not yet been covered by the 

col l uvium . Where accumu lations of snow and runoff tend to fol low sha l low depressions , 

the map unit Chute i s  associated with the co l luvia l materia ls of map unit 1 50 . Rock and 
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Ta lus are genera l ly found associated with map unit 1 50 at higher e levations and on 

steeper landforms . 

Competing Map Units and D ifferentiae 

Map unit 1 41 differs from 1 50 main ly because of the abundance of gravel sized 

p late shaped red and green sha les . Soi ls of map unit 1 41 do not have evidence of B 

horizon deve lopment in any of the areas . Soi ls of map unit 142 have no leaf l itter and 

a reasonab ly we l l  deve loped , fa irly thick Ah horizon which serves to separate it from 

map unit 1 50. Map un its 1 56 and 1 60 differ from map unit 1 50 i n  that they are found 

on fa ir ly stab le steep slopes and have soi ls with Podzo l ic and luviso l ic profi le develop­

ment respective ly . 

Vegetation 

Vegetation associated with this map unit is characterized by forests dominated 

by Pinus contorta ( lodgepo le pine) and sometimes a mixture of Pinus contorta and Pseudotsuga 

menziesii (Doug las fir) . These stands provide 40 to 60% cover with 20 to 40 foot ta l l  trees . 

Occasiona l ly  where this map unit is found at h igher e levations, species such as Abies 

lasiocarpa (a lpine fir) and larix Iya l l i i  (a lpine larch) are a lso observed . Some of the 

shrub species associated with thi s  map unit are Rubus parviflorus (th imb leberry), Acer 

g labrum (mountain map le) and Shepherdia canadensis (Canadian buffa lo-berry) . Herbs 

inc lude Arnica cordifo l ia (heart- leaved arnica), Tha l ictrum venu losum (veiny meadow 

rue),  Epi lobium angusti fo l ium (fireweed) ,  and Aster sp . 

Pedon Description (C202) 

C lassification : Orth ic Regoso l (Typic Cryorthent) . 

D escribed by: Gera ld Coen . 

Date : August 26, 1 972 . 

location: about 1 mi  Ie towards Crypt lake from Crypt landing and . just north of the trai I .  

C limate: continenta l .  

Parent Materia l : loose s l ight ly weathered somewhat unstab le  col luvium . 

landform : fairly steep upper mountain sides . 

S lope: 55% in  the vicinity of the pedon , and from 50 to 65% on the landform . 

E levation : 5, 000 feet ASl . 

Rel ief: about 500 feet . 
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Aspect : 1 80 degrees . 

Estimated Drainage: wel l drained . 

Water Tab le:  probably rare ly with in  1 50 cm of the surface . 

Vegetation : about 40% cover with 40 to 60 foot ta l l  Pinus contorta ( lodgepole pine) . 

There was some regeneration with Pseudotsuga menziesii (Doug las fir) .  Shrubs 

inc luded Rubus parviflorus (thimb leberry), Symphoricarpos occidenta lis (western 

snowberry) and Berberis repens (creeping mahonia) .  Tha l ictrum venulosum (veiny 

meadow rue) was the herb species noted . Ferns were common component of the 

understory . Very few grasses or mosses were observed . 

Notes: The soi l temperature at 50 cm was 1 2  degrees C .  Stones of grave l and cobb le 

sizes were fairly common within the solum and upon the soi l surface . The soi l  

was in a virgin condition . 

l-F 2 .5 to 0 cm _ ; very dark gray ( l OYR 3/1 m)  part ly decomposed organic matter; few 
fine roots; abrupt wavy boundary; 1 .5 to 5 em thick . 

Ah 0 to 1 3  cm; dark brown ( l OYR 3/3 m)  gravel ly sandy loam; weak large subangu lar 
b locky; friab le; abundant fine and medium roots; pores unobserved; no c lay fi lms; 
no effervescence; estimated coarse fragments 25%; c lear wavy boundary; 8 to 
1 8  cm thick . 

C 1 3  to 30 cm; brown (l OYR 5/3 m) grave l ly sandy loam; sing le grain; loose; 
abundant fine and medium roots; pores unobserved; no c lay fi lms; estimated 
coarse fragments 25%; c lear wavy boundary; 1 0  to 20 cm thick . 

Bfb 30  to 56 em ;  strong brown (7 .5YR 5/6) grave l ly loam; very weak fine subangular 
b locky; friable; p l enti fu l  fine roots; the fluffy materia l  was so easi ly crushed pores 
cou Id not be observed; no c lay fi Ims; no effervescence; estimated coarse fragments 
300k; c lear broken boundary; 0 to 36 cm thick . 

Cb 56 to 1 00+ cm; l ight yel lowish brown ( l OYR 6/4 m)  gravel ly coarse sandy loam; 
sing le  gra in; loose; p lentifu l  fine and medium roots; fluffy materia l in which 
pores cou ld not be observed . no c lay fi Ims; no effervescence; estimated coarse 
fragments 50%, mostly  fine gravel size . 

COMMENTS : 

The Bfb horizon appears to be a remnant of a more stab le  situation wh ich was 

somewhat catastrophica l ly disturbed resu lting in  a mixing of horizons . There was a 

buried charred log at the upper margin of one of the pockets of Bfb indicating that 

the catastrophic change may have been initiated by fire and is at present reasonab ly 
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wel l  stabi l ized . Some, and probab ly many of the pedons mapped as 1 50 wi l l  not 

show a Bfb horizon or a Bfj horizon . The preceding evidence indicates, however, 

that there is a strong tendency toward Podzo l ic or Bruniso l ic  profi l e  deve lopment 

which may be prevented from expressing itsel f  by the unstab le  surface soi l conditions . 

MAP UN IT NO . 1 56 (Orthic Humo-Ferric Podzo ls and Degraded Eutric Brunisols) 

The soi ls of this map unit are coarse textured with relatively common coarse 

fragments mostly in the grave l and cobble sizes . They have formed on steep (md very 

steep col luvia l s lopes comprised of debris from the loca l bedrock .  Because of the 

re lative ly good tree and vegetative cover and possibly other factors these soi ls are not 

subject to appreciab le downslope creep or erosion . Thus, they are ab le to develop 

d istinct ive profi l e  characteristics. Podzo ls and some weakly developed Podzo ls or 

Brunisols are common in this map unit . There are extensive areas of this map unit a long 

the steeper mountain sides in the western ha l f  of the Park . Map unit 1 56 is geographica l ly 

located in  the more humid mountainous areas west of the Waterton Lakes . 

Associated Map Uni ts 

Map units 38, 48, 53, 64, 1 41 , 1 42 ,  Rock , Ta lus and Chutes are found in 

association with map unit 1 56 .  Depending on the vegetative cover map units 38, or 

48 are found near the lower margins of map unit 1 56 where the co l luvia l s lopes abut 

the fan landforms . Map unit 53 is found occasiona l ly at the lower s lope positions of 

map unit 1 56 in the depressiona l areas having ti I I  parent materia ls . Map unit 64 is 

common ly found on the lower va l ley wal ls or lower mountain sides where the morainic 

deposits are sti I I  exposed to the surface and map unit 1 56 is  found above these areas 

where co l l uvium has moved downslope and partia l ly inundated the morainic landform . 

Map units 141  and 1 42 ,  where they are found in assoc iation with map unit 1 56, are 

genera I Iy at higher e levations and in otherwise unstab le s lope positions where the Podzo l ic 

or Luviso l ic  characteristic is not a l lowed to form . Rock and Ta lus map units are 

genera l ly found at somewhat higher e levations where col luvium abuts the rock outcroppings . 

Chutes are found somewhat random Iy d ividing fairly large areas of map unit 1 56 by traver­

sing them in  downs lope narrow bands . 
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Competing Map Units and Differentiae 

Map unit 1 56 has pedons simi lar to both map unit 47 and 49 but the latter 

map units differ by the fan shaped landforms on which they are found and by their 

somewhat more compact nature . Map unit 64 differs from map unit 1 56 because of 

its deve lopment on ti l l  rather than col l uvium . Map units 90R and 91 R differ from 

map unit 1 56 main ly because of their l ithic  character . Map units 141 , 1 42 and 

1 50 are a l l  found on co l luvia l s lopes but differ because they are characterized by 

soi ls with Regoso lic characteristics . Map unit 1 60 is a lso found on co l l uvia l s lopes 

and associated with col l uvia l materia ls but is characterized by soi ls with Gray Luviso l 

horizon deve lopment rather than a Podzol ic development as in map unit 1 56 .  

Vegetation 

Vegetation associated with this map unit vari es from Pinus contorta ( lodgepole 

pine) and Abies lasiocarpa (a lpine fir) at lower e levat ions to Pinus a lb icau l is  (white­

bark pine) and Larix Iya l li i  (a lpine larch) at above 6 ,500 feet . Picea g lauca (white 

spruce) and Picea engelmannii (Engelmann spruce) are a lso found occasiona l ly associated 

with this map unit . In  general trees become more stunted with e levation a lthough there 

are some notable areas of Larix Iya l l i i  (a lpine larch) a t  around 7, 000 feet which are 

40 to 50 feet ta l l .  The major shrubs associated with this map unit inc lude  Rubus Rarvi­

florus (thimb leberry),  Spiraea luc ida (white meadowsweet), Berberis rep ens (creeping 

mahonia) and Shepherdia canadensis (Canadian buffa lo-berry) . At higher e levations 

Vaccinium spp . (blueberries) and Menziesia ferruginea (fa lse huck leberry) are also 

quite common . The associated herbs inc lude Xerophyl lum t� (bear grass), Arni ca 

spp . (arnica), Ange l ica dawsoni i  (ye l low ange l ica) and Tha l ictrum venu losum (veiny 

meadow rue) . 

Pedon Description (C237) 

C lassification : Orthic Humo-Ferric Podzo l (Typic Cryorthod 
1 ) .  

Described by: Gera ld Coen . 

Date: September 1 3, 1 972 . 

Location: adjacent to the sma l l  tributary joining Cameron Creek from the east at a 

point about ! m i  Ie  south from Litt le Cameron Lake (Fig . 22) . 

C limate: continenta l .  

1 The c lassi fication of soi ls i nto the Spodozol Order in the American C lassi fication 
System is tentative . 
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Parent Materia l :  coarse textured fine grave l ly loose co l l uvium . 

landform : col l uvia l  s lope . 

S lope :  30% in  the vicinity of the pedon and varying from 30 to 50% or more on the 

immediate landform . 

E levation : 5 ,900 feet ASl . 

Re l ief: about 500 to 1 , 000 feet . 

Aspect : 270 degrees . 

Estimated Drainage: wel l  drained . 

Water Tab le :  be low the pedon for most i f  not a l l  of the year . 

Vegetation : 40 to 50% cover was provided by 40 to 60 foot ta r l  Pinus contorta ( lodgepole 

pine) and Abies lasiocarpa (a lpine fi r) . Dominant shrubs included about 40% 

cover with Menziesia ferruginea (fa lse huck leberry) as we l l  as various amounts 

of Symphoricarpos occ identa l i s  (western snowberry) . Xerophy"um tenax (bear 

grass),  Pyrola spp . (wintergreen) and Afnica_ cordi fo l ia (heart- leaved arnica) .  

Mosses were fairly preva lent. 

Notes : The soi l temperature at 50 cm was 6 degrees C .  There were few stones on the 

surface but many main ly gravel and cobb le sizes within the pedon increasing 

with depth . The soi ls was in a virgin condition.  

l-F 4 to 0 cm; very dark brown (1 0YR 2/2 m )  s l ightly decomposed organic l i tter; 
abrupt wavy boundary; 1 .5 to 7 cm thick . 

Ae 0 to 1 0  cm; reddish gray (5YR 5/2 m)  grave l ly sandy loam; weak medium p laty; 
very friab le; abundant fine and medium roots; pores unobserved; no c lay fi Ims; 
no effervescence; estimated coarse fragments 40%; abrupt wavy boundary; 
2 . 5  to 1 8  cm . th ick • 

Bf 10 to 41 cm; ye l lowish red (5YR 4/6 m)  grave l ly sandy loam; weak fine subangu lar 
b locky; friab le; p lenti fu l  fine roots; few fine pores; no c lay fi Ims; no effervescence; 
estimated coarse fragments 40%; abrupt wavy boundary; 1 8  to 30 cm th ick . 

C 41 to 75+ cm; reddish brown (5YR 4/3 m)  gravel ly sandy loam; sing le  grai n; loose; 
few fine roots; no pores observed; no c lay fi lms; no effervescence; estimated coarse 
fragments 50% . 

COMMENTS: 

The grave ls, particu lar ly the fine grave ls, are dominant ly p late shaped and 

occur oriented horizonta l to the surface of the soi I in a fash ion somewhat resemb l ing 

the way in which sh ing les are p laced on a roof . Some tree throw is evident giving 
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fairly wel l  developed m icro-topography.  A fair amount of variation in the depth of the 

Ae horizons can be expected because of the disturbance caused by fa l l ing trees . The 

variation in  the depth of the Ae horizons wi l l  be greater at h igher e levations and on 

steeper s lopes . 

MAP UNIT N O .  1 60 (Orthic Gray Luviso l )  

The soi ls of  this map unit are coarse to medium textured with p lenti fu l  coarse 

fragments mostly less than six inches in diameter with in  the pedon and l ess common 

coarse fragments on the surface . They have formed from loose, fair ly stab le co l luvium 

h igh in weathered limestone . The s lope of the landforms associated with map unit 1 60  

appears in genera I to be somewhat less steep than adjacent col l uvial landforms upon which 

Regosol soi ls have deve loped . A very sma l l  percentage of the col luvia l  s lopes within the 

Park are stab le  enough to a l low the development of Orthic Gray Luvisols . Geographica l ly 

map unit 1 60  is located in the Horseshoe Basin area of the Park . 

Associated Map Units 

Map units 17 ,  37, 38, 57, 58, 61 , 66, 1 41 , 1 42 ,  Rock and Ta lus are commonly 

found associated with map unit 1 60 .  Map unit 17 is found in stream courses at lower 

elevations where there is an abrupt drop from the steep mountain s lope to the creek 

bottom . Map units 37 and 38 are found where fans are adjoining the steep mountain 

slopes, genera l ly near the base of these s lopes . Depending on the horizon development 

may units 57, 58, 61 and 66 are found on morainic areas associated with the lower 

portions of the slopes upon which map unit 1 60 is found . Map units 1 41 and 1 42 are 

found on simi lar col luvia l s lopes to those of map unit 1 60  but because of their steepness 

or landscape position the soi Is of the former two do not have the Luviso l ic horizon 

development . Rock and Ta lus are often found near the upper margins of the co l luvia l 

s lopes upon which map unit 1 60  is located . 

Competing Map Units and Differentiae 

Map unit 46 differs from map unit 1 60 in that it has developed on a fan shaped 

landform and has somewhat finer textured materia l . Map units 57, 58 and 61 are 

dominant ly characterized by Luviso l ic soi ls but deve loped on ti l l  which separates them 
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from mop unit 1 60 .  Mop units 1 41 ,  1 42,  1 50  and 1 56 are a l l  characterized by soi ls 

deve loped on col luvia l s lopes but the first three are Regoso l ic soi ls and 1 56 is d Podzo l 

so the separation between these and 1 60 is fairly evident . 

Vegetation 

Vegetation associated with this map unit is characterized by 40 to 60% coverage 

with 20 - 40 foot ta l l  Pinus contorta ( lodgepole  pine) . Some areas have a sign ificant 

component of Abies lasiocarpa (a lpine fir) . In  some areas shrubby Pinus flexi l is  { l imber 

pine} and Pseudotsuga menziesii (Doug las fir) are found as we l l  as shrubby members of 

the previously  mentioned species . In many areas shrubs such as Rubus parvi florus 

(thimb leberry),  Spiraea l ucida (white meadowsweet) and Berberis repens (creeping 

mahonia) are common . Herbs include Arnica cordifo l ia (heart- leaved arnica), 

Tha l ictrum venu losum (veiny meadow rue), Epi lobium angustifo l ium (fireweed) and 

Gramineae (grasses) . 

Pedon Description (C21 1 )  

C lassi fication : Orthic Gray Luviso l (Typic Cryobora lf) . 

Described by: Gera ld Coen . 

Date : August 30 I 1 972 . 

Location: about 1 m i l e  west of the Buffa lo paddocks and 300 yards south of the tra i l  

in the Horseshoe Basin area where i t  has leve l led off after c l imbing out of  the 

main Waterton Va l ley (Fig . 22) .  

C l imate : continenta l .  

Parent Materia l :  medium textured, fair ly loose co l luvium . 

Landform : co l luvia l mountain sides with fairly simp le s lopes . 

S lope: 45% in the vici nity of the pedon and between 40 and 50% on the landform 

associated with this map unit . 

E levation : 5,200 feet ASL . 

Rel ief: about 400 feet . 

Aspect : 1 0  degrees . 

Estimated drainage: we l l  drained . 

Water Tab le :  rarely, i f  ever within  the pedon . 
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Vegetation : about 40% cover with 30 foot ta l l  Pi nus contorta ( lodgepo le pine) . 

Shrubs noted included A lnus crispo (green a lder),  Shepherdia canadensis 

(Canadian buffa lo-berry) and Rubus parviflorus (thimb leberry) . Herbs 

observed inc luded Geranium viscosissimum (sticky geranium)  Veratrum 

eschscholtzi i (fa lse hel lebore), Disporum oreganum and D isporum 

trachycarpum (fairybel ls), Arnica cordi fol ia (heart- leaved arnica ) and 

Ara l ia nudicau l is (wi ld sarsapari l la ) .  

Notes : The soi l temperature at 50 cm was 9 degrees C .  There were few stones on 

the surface and common stones within the pedon . The soi I was in a virgin 

condition . 

L-H 7 to 0 cm; very dark gray and b lack (1 0YR 3/1 and 2/1 m)  re lative ly wel l 
decomposed organic l itter; p lentifu l  fine roots; abrupt wavy boundary; 
4 to 8 cm . thick. 

Ae 0 to 8 cm; pa le  brown ( 1 0YR 6/3 m) grave l ly loam; weak coarse p laty; 
very friab le; p lentifu l  fine and coarse roots; few m edium pores; no c lay 
fi lms; no effervescence; estimated coarse fragments 400k mostly  gravel 
sizes; c lear wavy boundary; 5 to 1 0  cm th ick . 

Btl 8 to 20 cm; ye l lowish brown ( 1 0YR 5/6 m)  grave l ly c lay loam; weak 
large subangu lar b locky; friab l e; p lenti fu l  fine roots; common fine 
pores; few thin c lay fi lms; no effervescence; estimated coarse fragments 
40%; gradua l wavy boundary; 1 0  to 20 cm thick . 

Bt2 20 to 38 cm; ye l low (1 0YR 7/6 m)  grave l ly c lay loam; weak medium 
subangu lar b locky; friab le; few fine roots; few fine pores; few thin  c lay 
fi Ims; no effervescence; estimated coarse fragments 40%; c lear wavy 
boundary; 1 5  to 20 cm thick . 

Ck 38 to 1 00+ cm; ye l lowish brown ( l OYR 5/4 m)  grave l ly c lay loam; massive; 
friab le; few roots; very few fine pores; no c lay fi lms; moderate effervescence; 
estimated coarse fragments 40%. 

COMMENTS: 

There are many h igh ly weathered non-effervescent l imestone remnants or 

ghosts i n  the Btl and Bt2 horizons. Some of these are fairly firm but of low bu lk 

density . Some of the coarse fragments in the Ck horizon had limestone pendants 

indicating appreciab le  downward leaching of ca lcium carbonate . The area l extent 
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of th is map unit within the Park is very sma l l  and even within the area there are 

profi les in which the Ae has been significant ly disturbed and thus they look l ike 

Bruniso l ics .  

MAP UN IT N O .  1 70 (Orthic Regosol )  

The soi ls o f  this map unit are coarse textured with essentia l ly no coarse 

fragments . They have formed on l ight coloured. wind-blown sand . The dunes are 

currently stabi l ized with a reasonably good growth of shrubby vegetation . However, 

the lack of so i l  profi le development indicates that there is probab ly some accretion 

annua l ly.  Map unit 1 70 is geographical ly located in a sing le  area on the southeast 

corner of Knight 's  Lake . 

Associated Map Units 

Map units 1 7, 3 1  and 1 71 are found in association with map unit 1 70 . Map 

unit 31 is found at the extreme margin of the Sofa Creek fan where the fan materia l 

is inundated by water for significant periods of the year and map unit 1 70 has a 

common boundary at this point . Map unit 1 71 oc�upies the tension zone between 

map unit 1 7  and map unit 170 .  Downwind from map unit 1 70 accretion of windb lown 

materia l  on top of map unit 1 7  causes it to become a buried pa leoso l wh ich is mapped 

as map unit  1 71 • 

Competing Map Units and Differentiae 

Map unit 1 70 is the only soi l deve loped on dune sand within the Park and 

differentiation of this unit from most others shou ld not be difficu l t .  Map unit 1 71 

is a sha l low surficia l deposit over river terrace materia l without the dune landform 

and as such shou ld easi ly be separated from map unit 1 70 .  Map unit 25 has a simi lar 

texture and somewhat simi lar profi Ie development but the very characteristic fan 

landform shou ld serve as a differentiating feature . The re lative ly wel l  deve loped 

Ah and/or Ae horizons characteristic of soi Is of map unit 36 as wel l  as its landscape 

position shou ld serve to d i fferentiate it from map uni t  170 .  

Vegetation 

Vegetation associated with this map unit is characterized by patches of very 

scrubby Popu lus tremu loides (trembl ing aspen) .  Common shrubs inc lude Ame lanchier 
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a lnifol ia (saskatoon), Rosa woodsi i (common wi ld rose) and Symphoricarpos occidenta l is 

(western snowberry) . Common herbs inc lude Lupinus argentus (perennia l lupine), Artemezia 

frigida (pasture sage), Artemezia biennis (wormwood) and Erigeron g fabel lus var .  pubescens 

(smooth fleabane) .  Gramineae (grasses) are a cammon component of the vegetation . The 

most dominant grass species were Bromus inermis (awn less brome) and Festuca spp . (fescues) . 

Pedon Description (C233) 

C lassifi cation : Orthic Regoso l (Typic Cryorthent) 

Described by: Gera ld Co en • 
Date : September 1 2, 1 972 . 

Location: sand dunes on the southeast corner of Knight's Lake . 

C limate: continenta l .  

Parent Materia l :  l ight coloured coarse textured fair ly we" sorted windb lown materia ls 

probab ly having a very loca l source .  

Landform : sand dunes . 

S lope:  about l OOk in  the vicinity of the pedon and short steep complex s lopes of from 

5 to 400k on the landform . 

E levation : 4, 200 feet ASL . 

Rel ief: 30 to 40 feet . 

Aspect: not app l icabl e .  

Estimated Drainage: rapidly drained . 

Water Tab le:  greater than 5 feet below the surface .  

Vegetation : see above . 

Notes: The soi l at 50 cm was 1 0  degrees C .  There were essentia l l y  no stones within the 

pedon or on the surface . The soi l was in a virgin condition . 

C 0 to 1 30+ cm; brown (7 . 5YR 4/2 m)  loamy coarse sand; sing l e  grain; friab le; 
many fine and medium roots; pores unobserved; no c lay fi Ims; no effervescence; 
no coarse fragm ents . 

COMMENTS: 

There is seldom i f  ever any grass or leaf mat on the surface of the Ir. The dunes 

are, however, for the most part stabi l ized .  There was l itt le  evidence 1buried organic 

matter or horizons so there is  probably a fair ly continuous accretion of'sand . In the fa l l  

the water level at the south end of Knight 's Lake appears to be low enough that deflation 
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of sands can occur . The distance invo lved is about ! of a m i le so the size fraction 

distribution wou ld not be characteristic of loess . 

MAP UNIT N O .  171 (Cumu l ic Regoso l )  

The soi ls of this map unit are coarse textured with very few coarse fragments 

in the upper part of the so lum and many coarse fragments in the lower part of the so lum . 

They have formed on a thin mant le of windb lown sand deposited over top of river terrace 

a l luvium . There is for the most part a Chernozemic pa leoso l developed in the lower river 

terrace materia l . This pa leosol is very simi lar to the major soi ls comprising map unit 1 7 .  

The depth of the overlaying surficia l deposit decreases to the northeast as the distance from 

the sand dunes increases . Because of the fa irly frequent occurrence of winds from the 

south b lowing out of the Waterton va l ley this supports the concept of the materia l being 

windb lown . The occurrence of a fairly wel l deve loped Chernozemic profi Ie beneath 

the overlaying surficia l deposit suggests that for a significant period of time the source 

material for the windb lown sand must have been unava i lable through some natura l 

phenomena , thus a l lowing a stab le landscape in which soi l horizons cou ld develop . 

There present ly appears to be a continuous accretion of surficia l sandy materia l  

preventing the deve lopment of  horizons leading to the Regoso l ' c lassificat ion . Map 

unit 1 71 is geographica l ly located near the southeast corner of Knight 's Lake . 

Associ ated Map Un its 

Map units 1 ,  17 ,  31 , 50 and 1 70 are found in association with map unit 1 71 . 

At the north end of map unit 1 71 there is a sma l l  kame- l ike deposit of outwash material 

upon which there is some accretion of windb lown sand . The boundary between these two 

units constitutes the ad joining of map unit 1 to map unit 1 71 . As the overlaying surficia l 

deposits thin out toward the north it eventua l ly grades into map unit 1 7 .  The l ine between 

map unit 1 71 and 1 7  is arbitrari ly p laced at the approximate point where the surficia l 

deposit becomes less than 1 5  cm deep . Map unit 3 1  is found in  the wet depressions 

adjacent to map un it 1 71 . The ti I I  landscape associated with the drum l in to the north 

and the moraine to the east has a common boundary with map unit 170 and is s l ightly 

influenced by the surficia l deposit . Map unit 1 70 grades into map unit 1 71 and the 
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boundary between the two is arbitrari ly p laced where the surficia l deposit reaches depths 

of greater than 75 cm . This corresponds reasonably we" with the margin of the dune 

landform . 

Competing Map Units and Differentiae 

The position of the boundary between map unit 1 7  and map unit 1 71 is 

arbitrari ly p laced when the surficia l  deposit over the · pa leochernozem becomes less 

than 1 5  cm . For practica l purposes map unit 1 7  has the same morphologica l  character­

istics as the . pa leochernozem recognized beneath the surficial deposit in map unit 1 71 • 
At the other extreme, map unit 1 71 is separated from map unit 1 70 when the depth of the 

surfiCia l deposit reaches greater than 75 cm . This corresponds reasonab ly wel l  with the 

dune landform boundary. Map lmits 25 and 36 are simi lar in texture but di ffer in that 

they do not have a pa leo (buried) profi Ie . 

Vegetation 

The major vegetation associated with this map unit is Gramineae (grasses) . 

Festuca idahoensis (bluebunch fescue), Festuca scabrel la (rough fescue) and Danthonia 

parryi (parry oat grass) are the dominant species . Other herbs such as Lupinus sericeus 

(perennia l lupine), and Erigeron g labe l l us var . pubescens (smooth fleabane) are found . 

Shrubs inc lude Rosa acicu laris (prickly rose) and Symphoricarpos occidenta lis (western 

snowberry) . Se laginel la densa ( li tt le c lubmoss) is a Iso found (Stringer, 1 969)
1 • 

Pedon Description (C234) 

C lassification : Orthic Regoso l (Typic Cryofluvent) . 

Described by: Gera ld Coen . 

Date: September 1 2, 1 972 . 

Location: between the Y .M.C .A.  Camp and Knight 's Lake . 

C l imate: continenta l .  

Parent Materia l :  coarse textured wind transported :5urficia l  deposit of sandy material 

over a pa leochernozem developed in river terrace a l luvium . 

Landform : river terrace .  

S lope: !% in the vicinity o f  the pedon a nd  ranging up to 5% in  the map unit . 

E levation : 4 ,200 feet ASL .  

1 Stringer, P .W .  1 969 . An eco logica l study of grasslands at low e levations in Banff, 
Jasper and Waterton Lakes Nationa l Parks . Ph . D .  Thesis , U .  of A .  Edmonton . 
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Rel ief: about 1 0  feet . 

Aspect : none . 

Estimated Dra inage : rapid ly drained . 

Water Tab le :  probably rarely within 90 cm of the surface . 

Vegetation : few trees except the occasional Popu l us tremu loides (trembl ing aspen) at 

the margins of the map unit . The main shrub observed was Symphoricarpos 

occidenta lis (western snowberry) providing less than 5% cover . Herbs observed 

inc luded lupinus argentus (perennia l lupine) Artemezia frigida (pasture sage) , 

Campanu la rotundifo l ia (common b luebe l l ) ,  Ach i l lea lanu losa (common wi ld 

yarrow) ,  Erigeron g labe l lus var.pubescens (smooth fleabane), Unum lewisi i 

(wi ld blue flax) and Oxitropis splendens (showy loco weed) . Nearly 1 000k 

of the cover was provided by Gramineae (grasses) such as Festuca sp . (fescues) 

and Phelum pratense (timothy) . 

Notes: The soi I temperature at 50 cm was 1 1  degrees C .  There were essentia l l y  no 

stones on the surface and on ly stones in the a l luvium lower in Ithe profi l e . 

The soi l  appeared to be in  a virgin condition, a lthough the vegetation may have 

been harvested for forage .  

C 0 to 41 cm; dark brown (7 . 5YR 3/2 m )  loamy sand; massive to sing le  grain; 
very friab le; p lentifu l  fine roots; common fine pores; no c lay fi lms; no 
effervescence; no coarse fragments; abrupt wavy boundary; 38 to 43 cm thick . 

I IAhb 41 to 66 cm; dark reddish brown (5YR 2/2 m) sandy loam; medium subangu lar 
b locky; friab le; p lentifu l  fine roots; few fine pores; no c lay fi lms; no efferves­
cence; estimated coarse fragments 1 5%; c lear wavy boundary; 23 to 28 cm thick . 

I I Bmb 66 to 91 cm; dark reddish brown (5YR 3/4 m)  gravel l y  sandy loam; weak large 
subangu lar b locky; very friab le; p lentifu l  fine roots; pores unobserved; no c lay 
fi Ims; occasiona I effervescence associated with the surface of gravels; estimated 
coarse fragments 25%; gradua l wavy boundary; 23 to 28 cm thick . 

I ICb 91 to 1 00+ cm; dark yel lowish brown (1 0YR 4/4 m) very gravel ly loamy sand; 
sing le grain; loose; very few roots; many interstices unfi l led by fines; no c lay 
fi Ims; effervescence associated with l imestone pendants; estimated coarse 
fragments 90%, a l l  gravel sized . 

COMMENTS :  

I n  the C horizon the occurrence o f  s l ightly darker layers suggests that i ntermittent 

inundation may bury the grass mat on the surface . Much rodent activity may contribute to 

the loss of evidence of buried horizons . The coarse fragments i n  the pa leo pedon are a lmost 

entire ly restricted to gravel sizes . 
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MAP UNIT N O .  1 90 (Si lvo-Fibriso l) 

The soi l s  of this map unit are comprised of relatively undecomposed mosses 

with about 20 to 400k of the identifiab le organic remains comprised of sedges and 

shrubs . Sphagnum mosses were not identified in  the relative ly undecomposed peaty 

materia l .  These soi ls have s l ightly acid to neutra l reaction . They are soturated 

throughout the season and in most areas are greater than 1 50  cm deep to mineral 

materia l .  There are few areas within the Park where appreciab le amounts of organic 

soi Is are found . The largest area is about 1 mi  Ie east of the fire tower south of 

Highway 6 .  This area is taken as the type area . However a sma l l  area was mapped 

north of Cameron Lake . I n  this area the soi ls are s l ight ly more oxidized and probab ly 

fa l l  within the Mesic Fibrosol or Fibric Mesiso l  Great Groups . Sma l l  areas of organic 

soi ls were a l so mapped in the Ga lway Creek area and the Be l ly River area . 

Associ ated Map Un its 

Map units 1 2, 1 9, 25, 29, 31 , 32, 36, 41 , 50, 53, 57, 58, 64, 1 56 

and Bp are found in association with map unit 1 90 .  In the Be l ly River area, map 

unit 1 2  is sometimes found on the morainic landforms associated with map unit 1 90 .  

I n  the Maskinonge area map unit 1 9  i s  sometimes found on the river floodplains 

associated with map unit 1 90  developed in ho l lows or ox-bow areas . Map units 25, 

29, 31 and 32 are found on the lower margin of fal's where they abut the depressiona l 

areas in which map unit 1 90 i s  developed . Occasiona l ly north of Sofa Mountain the 

Gray Luvisol sandy, non-stony, soi ls of map unit 36 are found on the wel l  drained 

landforms associated with map unit 1 90 .  In the Bel ly River area map unit 41 is 

associated with some of the draws entering the depressiona l areas where map unit 

1 90 is found . Map units 50, 53, 57 and 58 are found on morainic landforms assoc­

iated with map unit 1 90  north of Sofa Mountain . I n  the Cameron Lake area map units 

64 and 1 56 may be found associated with map unit , 1 90 where morainic or c01 luvia l 

landforms respectively abut the depressiona l deposits . Map uni t  Bp is often found 

associated with map unit 1 90 where beaver ponds impound streams either entering or 

leaving the depressiona l areas where the organic deposits are formed . 
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Comp,�ting Map Units and Differentiae 

There are very few organic soi ls within Waterton Park and thus competing 

map units are not particu lar ly preva lent . Occasiona l ly peaty areas of map unit 53 

may cause a prob lem of separation . The prob lem is a practica l mapping prob lem of 

being able to estimate thickness of the organic deposition and not one of c lassifying 

given pedons . Occasiona l ly Bp map units may be very peaty and thus difficult to 

distinguish from map unit 1 90 .  In these cases wherever the beaver activity was part­

icu larly evident the symbol Bp was used, otherwise the symbol 1 90 was used . 

Vegetation 

Vegetation associated with this map unit is characterized by non-sphagnum 

mosses which comprise 60 to 70% of the coverage . Shrub species such as Sa lix spp . 

(wi / lows) and Alnus tenuifo l ia (river a lder) are a lso present . Herb species such as 

Carex aquati l is (water sedge), Carex flava, Carex rostrata (beaked sedge), Calamagrostis 

canadensis (marsh reed grass) and Petasites sag ittatus (arrow- leaved co ltsfoot) . 

Pedon Description (C239) 

C lassification : Si lvo Fibriso l  (Typic Brrofibrist 
1
) .  

Described by: Gera ld Coen . 

Date : September 14,  1 972 . 

Location : in the wet area about � mi Ie west of where Highway 6 enters the B lood timber 

l imit . (Fig . 22) . 

C limate : continenta l .  

Parent Materia l :  re lative ly undecomposed accumu lated organic materia l .  

Landform; leve l organic landform . 

S lope: less than �% over the area . 

E levation : 5, 000 feet ASL . 

Relief: probab ly less than 1 50 cm . 

Aspect : none . 

Estimated Drainage: very poorly drained . 

Water Tab le: at the soi l surface . 

These soi ls may fa l l  into the Cryofibrists, but insufficient data is avai lab le to verify 
the temperature regime . 
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Vegetation : an occasiona l stunted Picea glauco (white spruce) l ess than 5 feet ( 1 50 cm) 

h igh was noted . 1 to 2 foot (30 to 60 cm) ta l l  Betu la occidenta l i s  (water birch) 

were quite prominent . Sa l ix spp . (wi l lows) less than 5 feet (1 50 cm) ta l l  and 

Potenti lla fruticosa (shrubby cinquefoi l )  were a lso noted in  the area . Carex spp . 

(sedges) and Gramineae (grasses) were fairly common . The major portion of the 

surface, however, was covered by mosses . 

Notes : The soi l was in a virgin condition . 

Of1 0 to 33 cm; brown (7 . 5YR 4/2 m)  broken, brown (7 . 5YR 4/4 m )  crushed and 
dark brown (7 . 5YR 3/2 m) rubbed organic matter; fel t- l ike in appearance; 
composed of about 70% unrubbed fiber and about 30% rubbed fiber; pyro­
phosphate co lor of about 1 0YR 8/2 to 8/1 ; bu lk  density equa ls 0 . 2; l iquid 
very near ly c lear when wet soi I squeezed; di ffuse smooth boundary . 

Of2 33 to 89 cm; reddish brown (5YR 4/4 m)  broken, yel lowish red (5YR 4/6 m)  
crushed, and dark reddish brown (SYR 3/4 m) rubbed organic matter; coarser 
fe lt- l ike in appearance than Of1 ; comprised of about 95% unrubbed fiber 
& 700k rubbed fiber; pyrophosphate co lor l ighter than 1 0YR 8/1 ; bu lk 
density of 0 . 1 ;  l iquid very nearly c lear when wet soi Is squeezed; diffuse 
smooth boundary . 

Of3 89 to 1 32+ cm; dark reddish brown (5YR 3/4 m )  broken , ye l lowish red 
(5YR 4/5 to 4/6 m)  crushed , and dark reddish brown (5YR 3/3 m )  rubbed 
organic matter; somewhat less fe lt-l ike than the above two horizons; comprised 
of 90% unrubbed and 40% rubbed fiber; pyrophosphate co lour of lighter than 
1 0YR 8/1 ; bulk density equa ls 0 . 1 ;  l iquid near ly c l ear when wet soi l  squeezed . 

COMMENTS : 

This pedon represents the most common and largest area l extent of organic soi ls 

with in the Park . However, organic soi ls found in sma l ler pockets in other parts of the 

Park are s l ightly more oxidized and some may contain more woody fiber . 

MAP UNIT N O .  90R (Lithic Orth ic Regoso l )  

The soi ls o f  this map unit are coarse textured with very variab le amounts of 

coarse fragments . They have formed on less than 50 cm of unconso l idated ti " debris 

or weathered rock over various kinds of bedrock . The rock beneath the pedon ranges 

from resistant dolomite through fine and medium sandstones tofisst l e  red sha les .  Rock 

outcrop is often of larger surface area distribution than is the soi l  materia l on this map 

unit . Hence the URn in the symbol .  Map unit 90R is located throughout the Park at 

h igher e levations and on steeper slopes . 
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Associ ated Map Un its 

Map units 61 , 64, 141 , 142,  1 50, 1 56, Chutes, Rock and Ta lus are found in 

association with map unit 9OR . Map units 61 and 64 occur in the easter ly and wester ly 

portions of the Park respectively where morainic landforms adjoin the steeper mountain 

s lopes . Map units 141 , 142,  1 50 and 1 56 are found variously associated with map unit 

90R in locations where the landform contours favour accumulation of weathered rock or ti l l  

debris to depths greater than 50 cm . Chutes, Rock and Ta lus are a lso various ly associated 

with map unit 90R at either higher or lower e levations depending main ly upon the surface 

contours being unfavourab le for the accumu lation of unconso lidated m inera l debris stab le 

enough to support vegetation . 

Competing Map Units and Di fferentiae 

Map unit 91 R differs from map unit 90R on ly by the very friab le reddish ye l low 

deve lopment in the region above the bedrock . Map uni ts 1 41 , 1 42 ,  1 50 and 1 56 a"  

differ from map unit 90R in that they are greater than 50 cm in depth to conso lidated 

bedrock . The map unit Rock is occasiona l ly  broken and fractured as described in th is 

report and as such it di ffers from 90R main ly by not having sufficient fine materia ls to 

be considered capab le of horizon development and hence it is considered "not-soi l " . 

Vegetation 

Depending on the area within the Park and the e levation with in the Park , the 

vegetation associated with map unit 90R is very variab le . Where sha l low soi ls are 

found on steeper slopes at lower and intermediate e levations the dominant tree species 

are Pinus contorta ( lodgepole pine), Pseudotsuga menziesii (Doug las fir), and Abies 

lasiocarpa (a Ipine fir) . Shrubs associated with the above trees are represented by species 

such as Rubus parvi florus (thimb leberry), Spiraea lucida (white meadowsweet), Berber is 

repens (creeping mahonia) and Shepherdia canadensis (Canadian buffa lo-berry) . The 

corresponding herbs inc lude Tha l ictrum venu losum (veiny meadow rue), Arnica cordifol ia 

(heart- leaved arnica) ,  C lintonia uni flora (one-flowered c l intonia) ,  Heuchera cylindrica 

(a lum root) and Gramineae (grasses) . When map unit 90R is found at higher e levations , 

genera l ly greater than 6, 500 feet , Pinus a lbicau lis (white-bark pine) Larix Iya l l i i  (a lpine 

larch) as we l l  as Abies lasiocarpa (a lpine fir) are common components of the vegetation . 

The understory associated with the h igher e levation tree species is characterized , at least 

in part , by shrubs such as Vaccinium spp .(blueberries) ,  Menziesia ferruginea (fa lse huck leberry) 
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and Alnus crispa (green a lder) . Accompanying herb species inc lude Xerophyl lum tenax 

(bear grass),  Arnica cordifo l ia (heart- leaved arnica), Tha l ictrum venulosum (veiny 

meadow rue) and Veratrum eschscho ltzii (fa lse hel lebore) . Occasiona l ly areas mapped 

as 90R are vegetated on ly with stunted tree species such as Abies lasiocarpa (a lpine 

fir) or Pinus a lbicau lis (white-bark pine) and shrubs such as Ame lanchier a lnifol ia 

(saskatoon), Juniperus communis (ground juniper) and Juniperus horizonta l is  (creeping 

juniper) • 

Pedon Description (C256) 

C lassification : Lith ic Orthic Regosol (Lithic Cryorthent) 

Described by: Gera ld Coen . 

Date : Sept . 1 6, 1 972 . 

Locaf:ion: about -! mi le north of the picnic area which is located north of the Red Rock 

C lnyon Road and northwest of the Crande l l  Mountain Campground turnoff (Fig .22) . 

C limate : continenta l .  

Parent Material : very variab le unconsol idated minera l debris some of which is possib ly 

ti " in origin but greatly modified by downs lope creep and erosion . 

Landform : the shape of the landform is entirely contro l led by the bedrock contours 

which are very variab le depending upon the forces of g laciation or weathering . 

S lope: 45% across the pit and varying from 30 to 70% in the vicinity . 

E levation : 4800 feet ASL . 

Re l ief: 500 feet . 

Aspect : 1 80 degrees . 

Estimated Drainage: wel l drained . 

Water Tab le :  be low the pedon e 

Vegetation : scrubby Pseudotsuga menziesi i (Doug las fir) and Popu lus tremu loides (trembl ing 

aspen) comprise athe major trees . Shrubs observed inc lude Symphoricarpos occident­

a l is (western snowberry), Spiraea lucida (white meadowsweet) and Shepherdia 

canadensis (Canadian buffalo-berry) . Herbs observed include Lupinus argentus 

(perennia l  lupine), Artemesia frigida (pasture sage) , Oxytropis sp lendens (showy 

locoweed) and Se!agine l la densa ( l itt le c lub moss) . About 70 to 80% cover was 

provided by Gramineae (grasses) such as Festuca spp . (fescues) and Danthonia spp . 

(oat grasses) . 
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Notes : Rock outcrop was preva lent occupying 20 to SOOIo of the surface area of the 

map area from which th is sample was taken . The soi l  contained few bou lder 

sized coarse fragments . The soi l was in a virgin condition . 

Ah 0 to 2 .5 cm; dark reddish brown (2 . 5YR 2/4 m )  sandy loam; weak fine granular; 
very friab le; p l entifu l  fine roots unab le to observe pores; no c lay fi lms; 
no effervescence; estimated coarse fragments 1 0%; c lear wavy boundary; 
1 . 5 to 5 cm thick . 

C 2 . 5  to 30 cm; dusky red ( lOR 3/4 m) grave l ly sandy loam; sing le grain; 
loose; p lenti fu l  fine roots; unab le to observe pores; no c lay fi lms; no 
effervescence; estimated coarse fragments greater than 1 0%, variab le; 
23 to 38 cm thick . 

R 30+ cm; red sha le,  re lative ly unfractured . 

COMMENTS : 

The co lour of th is pedon is dominated by the colour of the parent materia l .  Many 

other pedons and map areas have been ca l led 90R even though their colour is in the 1 0YR 

hues or du l ler , as long as they are co l luvia l  and l ithic in nature, and show no B horizon 

deve lopment . The rock component in this map unit is very variab le, and sometimes comprises 

as much as 80 to 90% of the area of the landscape . 

MAP UN IT NO.91 R ( Lithic Orthic Eutric Bruniso l )  

The soi ls of  this map unit are medium textured with moderate amounts of  coarse 

fragments . Th<ey have formed in sha l low deposits (l ess than 50 cm) of what appears to be 

ground up and weathered l imestone bedrock left by the g lacier .  The brown and strong 

brown B horizons often extend to the bedrock contact . The soi Is are very friab le and mel low 

and probab ly have a low bulk density . The shape of the landform is entirely bedrock 

contro l l ed and a very surprising ly few pedons are deeper than 50 cm . Rock outcrop 

often comprises greater than 50% of the surface area of a given map deli neation and 

sometimes up to 90%, hence the "R"  in the symbol .  Map unit 91 R is geographica l ly 

located a long the east va l ley wa l l  of upper Waterton Lake . 

Associated Map Units 

Map units 27, 47, 52 , 1 50, Ta lus and Rock are found in association with map 

unit 91 R .  Near the base of the va l ley wa l l ,  where fans form , map units 27 and 47 
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adjoin map unit 91 R .  Occasiona l ly where the ti l l  deposition over the bedrock is 

greater than 50 cm deep, map unit 52 is found associated with map unit 91 R .  Map 

unit 1 50 is found at higher e levations where the steep col luvia l s lopes encroach upon 

the more gent ly s loping bedrock contro l led landforms of map unit 9 1 R .  Where the 

preceding transition is  abrupt and very steep, Ta lus and Rock abut map unit 91 R .  

Competing Map Units and Differentiae 

The bedrock contro l led landform and the sha l lowness of the deposits separates 

the soi Is of map unit 91 R from many of the other map units in the Park . Map units 52 

and 64 may occasiona l ly appear simi lar to map unit 91 R,  but di ffer by being greater 

than 50 cm to bedrock . The Regosol ic soi ls of map unit 90R differ in that they are 

somewhat coarser textured and somewhat less friab l� than the Bruniso l ic soi ls of map 

unit 91 R .  Map units 1 41 , 1 42, 1 50, 1 56 and 1 60 differ in that they are a l l  formed on 

col luvia l landscapes and are a l l  genera l ly coarser in texture than is map unit 91 R .  

Vegetation 

Vegetation associated with this map unit i s  characterized by 20 to 40 foot ta l l  

stands o f  Pinus contorta ( lodgepole  pine) providing 40 to 60% cover . Mixed stands of 

Pinus contort a ( lodgepole pine) and Pseudotsuga menziesi i (Doug las fir) as we l l  as SOme 

pure stands of Pseudotsuga menzies i i  (Douglas fir) are a lso common in this map unit . 

Common shrub species inc lude Rubus parviflorus (th imb leberry) ,  Spiraea lucida (white 

meadowsweet) and Berberis repens (creeping mahonia) .  The herbs associated with this 

map unit are characterized by Arnica cordifo l ia (heart- leaved arnica) ,  Tha l ictrum 

venu losum (veiny meadow rue), Epi lobium angusti fo l ium (fireweed) ,  and Gramineae 

(grasses) .  

Pedon Description (C201 ) 

C lassification : lithic Orthic Eutric Bruniso l  (Lithic Cryochrept) 

Described by: Gera ld Coen . 

Date : August 26, 1 972 . 

Location: about ! m i le towards Crypt Lake from Crypt Landing then 1 00  yards south of 

the trai l (Fig . 22) . 

C limate: continenta l .  
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Parent Material : a thin  mant le of crushed and ground up weathered do lomitic l imestone 

left by the g lacier .  

Landform : relati ve ly steep va l ley side with bedrock contro l l ed land surface . 

S lope: about 20% across the pedon and 1 5  to 50% in the landform . 

E levation : 4, 800 feet ASl .  

Relief: about 500 feet . 

Aspect : 290 degrees . 

Estimated drainage: we l l  dra ined . 

Water tab le:  never with in the so lum . 

Vegetation : about 40% cover with 30 to 40 foot ta l l  Pinus contorta ( lodgepole pine) . 

The per cent cover is less on the south facing s lopes . Some Betu la papyrifera 

{white birch} was a lso noted . Abundant shrub species were noted , inc luding 

Shepherdia canadensis (canadian buffa lo-berry), Arctostaphylos uva-ursi 

(ki nnickinnick),  Syrnphoricarpos occidenta l is (western snowberry), Rubus 

parviflorus {thimb leberry}, Spiraea lucida (white meadowsweet), and some 

Juniperus horizonta l is (creeping juniper) . Herbs noted included Tha l ictrum 

venulosum (veiny meadow rue), and C lematis vertice l laris (purple c lematis) . 

Few grasses or mosses are associated with this map unit . 

Notes : The soi l  temperature at 35 cm was 1 0  degrees C .  Stones were common within 

the so lum , increasing with depth and of variab le content on the landform , 

depending somewhat on the amount of bedrock outcropping . The soi I was in 

a virg in condition . 

L-F 5 to 0 cm; dark reddish brown (5YR 2/2 m) part ly decomposed organic material ;  
many white myce lia; many very fine pores; abrupt wavy boundary; 1 .5 to 7 cm 
thick . 

Bm 0 to 1 3  cm; ye l lowish red (5YR 4/6 m) to reddish brown {5YR 4/4 m}  loam; 
weak , medium subangu lar b locky; very friab le (fluffy); abundant fine roots; 
many very fi ne and micro pores; no c lay fi Ims; no effervescence; estimated 
coarse fragments 20%; c lear wavy boundary; 1 0  to 1 5  cm thick . 

C 1 3  to 36 em; strong brown (7 .5YR 5/6 in) si lt loam; massive to weak fine 
subangu lar b locky; very friab le; p lenti fu l  fine roots; few fine pores; no c lay 
fi Ims; no effervescence; estimated coarse fragments 400k (most ly fractured 
do lomite); abrupt irregu lar boundary; 1 0  to 38 cm th ick . 



- 1 71 -

R 36+ cm; resistant l ight co loured dolomite . 

COMMENTS : 

In these pedons there is often l itt l e  morphologica l change with depth between 

the L-F and the rock resu lting in d ifficu lty in determining whether this brownish soi I 

region is  in fact a B horizon or a C horizon . Thus, the difficu lty in  determining 

whether the c lassi fication shou ld be Bruniso l ic or Regoso l ic .  

MISCELLANEOUS MAP UN ITS 

MAP UNIT ROCK 

This map unit is comprised of consol idated rock of a l l  k inds found within the 

Park . It a lso inc ludes extensive areas of fractured and broken rock such as that which 

occurs on the top of Mount Hawkins . Often the mountain tops and rock outcrops are 

bare . However, in severa I i nstances there are stunted trees growing in cracks and 

sha l low pockets of soi l .  I n  a lpine areas vegetation may cover 1 0  to 20% of the surface 

and the area wi I I  sti I I  be mapped as Rock because of the sma I I  amount of "non-rock" 

materia l .  In genera l if  the fractured rock is not subject to continued gravitationa l 

movement the areas were mapped as Rock . I f  the fractured rock is moving down s lope 

at an appreciab le rate it was mapped as Ta lus . 

MAP UN IT Bp 

This map unit is comprised of beaver ponds, beaver dams and very poor ly drained 

soi ls associated with beaver activity . I f  the beavers have recently vacated a site it may 

be partia l ly drained ,  mucky and wet . In  other cases recent ly constructed dams change 

previously we l l  drained soi ls to soi ls inundated with water . The soi Is may vary from 

Organic to G leyso l ic and Gleyed Regosols. Mud,' of the surface areas mapped as Bp is 

flooded . 

Vegetation associated with this map unit is dominant ly grasses , sedges and shrubs . 

Shrub species such as Alnus tenui fo l ia (river a lder) and Sa lix spp . (wi l lows) are common . 

Herbs such as Carex flava , Carex aquati l is (water sedge), Carex rostrata (beaked sedge) , 
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Petasites sagittatus (arrow- leaved coltsfoot) , Ca lamagrostis canadensis ( marsh reed 

grass) and Habenaria di latata (ta l l  white orchid) are a lso associated with map unit Bp . 

The parent materia I associated with those soi Is found on Bp map units are not 

restricted or defined . However, the most common parent materia l is a l luvium of varying 

textures . Occasiona l Iy the water leve ls wi I I  be raised by beaver dams sufficient to 

encroach upon some of the ti l is on either side of the stream channels . 

MAP UNIT RD 

This map unit identi fies areas used as "refuse disposa l "  areas or pits . The 

abandoned grave l pit north of the golf course is the on ly area mapped as RD . There 

may be sma l l er areas within the Park where refuse is dumped but these are smal l  enough 

that they are mapped as inc lusions in other map units .  

MAP UN IT TALUS 

This map unit is comprised of fractured rock which is actively moving downs lope, 

main ly as the result of gravitationa l forces . The rock debris genera l l y  has a s lope equa l 

to the ang le  of repose . Thus, the landform is typica l scree or Ta lus . In  many cases the 

rate of weathering of the c l iffs which feed the ta lus is fast enough to prevent appreciab le  

vegetative growth . However, in other cases the rate of  accretion and movement is s low 

enough that the surface may have a greenish appearance in late spring when observed 

from a distance . Vegetation gets a footho ld in sma l l  pockets of fines which probably 

occurs as a resu lt of accumulation through frost action on weathered rock . There is, 

of course, a continuum between Rock, Ta lus and Col luvium . For the purposes of this 

report when accretion and movement is s low enough that the surface supports appreciable 

vegetation the landform is considered col luvium . Otherwise the gravitationa l slopes 

are considered Ta lus .  

MAP UN IT PIT 

This map unit identi fies areas where soi l has been removed or excavated for top 

soi l ,  rock quarries, and/or road construction . Severa l areas of the Park have been stripped 

of their top soi l .  Other areas have been excavated for gravel used in roads and/or 



- 1 73-
bui ld ing construction . Severa l borrow pits were made when the Chief Mountain 

highway was constructed . 

MAP UNIT CHUTE (Main ly Regoso lic soi ls) 

This map unit identi fies areas where periodic snow s l ides remove the trees and 

render the denuded soi l  more susceptib le  to erosion in the spring and summer . There 

is often an abrupt change in soi ls found in the chutes versus those found in the adjacent 

forested areas . Most chutes are characterized by Regoso l lcs . There are some,  however, 

which have sufficient B horizon deve lopment to be consideredBruniso l ics . Some chutes 

have thick accumu lations of humified organic matter over the minera l materia l .  Others 

(or soi ls of the same chute) have the minera l  materia l  exposed at the surface .  Since 

these are areas of snow accumu lation , and genera l ly a lso areas where ri vu lets flow, 

chutes are often more moist than adjacent soi Is . 

About the on ly consistent feature of the vegetation in  Chutes is the stunted , 

scrubby, twisted nature of any shrubs or trees . A lnus crispa (green a lder) and Sal ix spp . 

(wi l lows) are common ly associated with map uni t Chutes . Scruppy Popu lus spp . (pop lars) 

are common at lower e levations and scrubby Abies lasiocarpa (a lpine fir) is common at 

h igher e levations . Most species vary in accordance with the vegetative and c l imatic 

zones of the Park . 





Common Name 

A lpine fir 
A lpine larch 
Aspen, trembling 
Ba Isam pop lor 
B irch ,  water 
Birch , white 
B lack cottonwood 
Doug las fir 
Maple ,  mountain 
Pine, l imber 
Pine, lodgepole 
Pine, whitebark 
Spruce, Engelmann 
Spruce, white 

Common Name 

A lder, green 
A lder,  river 

Common Names of Common Trees in 

WlNP and their latin Equiva lent 

latin Name 

Ab i es las iocarpa 
larix Iya l l i i  
Populus tremu loides 
Popu lus ba lsami fera 
Betu la occidenta l is  
Betu la popyrifera 
Popu lus tricocarpa 
Pseudotsuga menzi esi i  
Acer g labrum 
Pinus flexis 
Pi nus contorta 
Pinus a lbicaul is 
Picea engelmannii 
Picea g lauco 

Common Names of Common Shrubs in 

WlNP and their latin Equiva lent 

latin Name 

A lnus crispo 

Canadian buffa lo-berry 
Choke cherry 

A lnus tenuifolia 
Shepherdia canadensis 
Prunus virginiana 
Berberis repens Creeping mahonia 

Currant , sticky 
Currant, wi ld b lack 
Currant, wi ld red 
Dogwood, red osier 
Gooseberry, wi Id 
Grouse-berry 
Honeysuck le  bracted 
Huck leberry, fa lse 
Juniper, creeping 
Juniper, ground 
Kinnikinnick 

Ribes viscosissimum 
Ribes hudsonianum 
Ribes triste 
Cornus stolonifera 
Ribes oxyacanthoides 
Vaccinium scoparium 
lonicera invo luctra 
Menziesia ferruginea 
Juniperus horizonta l is  
Juniperus communis 
Arctostaphylos uva-ursi 

Prince's pine 
Rose, common wi Id 
Rose, prickly 

Chimaphi 10  umbel lata var .  occidenta l is 
Rosa woodsii  

1 

Rosa acicu laris 

latin names correspond to Moss ( 1959) . 
(cont . ) 



Saskatoon 
Shrubby c inquefoi l 
Si Iver-berry 
Snowberry, western 
Ta l l  bi lberry 
Thimb leberry 
Twin-flower 
White meadowsweet 
Wi l low 

(2) 

Ame lanchier a lni fo l ia 
Potenti l Ia fruticosa 
E laeagnus commutata 
Symphoricarpos occidenta lL  
Vaccinium membranaceum 
Rubus parvi florus 
Unnaea borea l is  var.americana 
Spiraea lucida 
Sa l ix sp. 

Common Names of Common Herbs in 

WLN P  and their Latin Equiva lent 

Common Name 

A lum-root 
Ange I i  ca , ye l Iow 
Arnica ,  heart- leaved 
Arrow- leaved co ltsfoot 
Aster 
Bear grass 
Bedstraw, northern 
B ishop's cap 
B I uebe I I ,  common 
Brome ,  awn less 
Brome,  own less northern 
Carex flava 
C lematis ,  purple  
C lintonia , one- flowered 
Cow parsnip  
Dandel ion ,  common 
Daisy, ox-eye 
Fairybel ls 
Fairybe l ls 
Fescue, b luebunch 
Fescue, rough 
Fireweed 
F leabane (wi ld daisy) 
F lax , wi ld b lue 
Geranium ,  sticky purple  
Goldenrod , mountain 
Grass romi Iy 
Hedysarum , yel low 
Hel l ebore, fa lse 
Horse m int 
Horsetai I ,  common 
Kentucky b luegrass 
Larkspur, low 

Latin Name 

Heuchera cylindrica 
Ange l ica dawsonii 
Arnica cordifo l ia 
Petasites sagittatus 
Aster sp. 
Xerophy l lum tenax 
Ga l ium borea le  
Mite l la breweri 
Campanu la rotundi fo lia 
Bromus inermis  
Bromus pumpe l l ianus 
Carex flava 
C lematis verticel laris 
C lintonia uniflora 
Herac leum lanatum 
Taraxacum officina le 
Chrysanthemum leucanthemum 
Disporum oreganum 
D isporum trachycarpum 
Festuca idahoensis 
Festuca scabre l la 
Epi lobium angust ifo l ium 
Erigeron g labe l lus var . pubescens 
Unum lewisii 
Geranium viscosissimum 
So l idago decumbens 
Gramineae 
Hedysarum sulphurescens 
Veratrum eschscho ltzi i  
Monarda fistu losa var . menthaefol ia 
Equisetum arvense 
Poo pratensis 
De lphinium bicolor 

(cont . ) 



Li ly, g lacier 
Loco-weed , showy 
Lupine, perennia l 
Lupine, Pursh 's si lky 
Marigold, marsh 
Marsh reed grass 
Oat grass , parry 
Oat grass , timber 
Onion , prairie 
Orchid, ta l l  white 
Paint-brush , common red 
Pine grass 
P lanta in,  ratt lesnake 
Sage, pasture 
Sarsapari l la ,  wi ld 
Sedge, beaked 
Sedge, water 
Solomon 's seal ,  fa lse 
Solomon 's seal ,  star-flowered 
Strawberry 
Sweetpea, wi ld 
T imothy 
Twisted sta lk 
Veiny meadow rue 
Vetch, wi ld 
Western spring beauty 
Wi ld hel iotrope 
Wintergreen 
Wormwood 
Wood rush 
Yarrow, common 
Yarrow, common wi ld 

(3) 

6rythronium grandiflorum 
Oxytropis sp lendens 
Lupinus argentus 
Lupinus sericeus 
Ca Itha po lustris 
Ca lamagrostis canadensis 
Danthonia parryi 
Danthonia intermedia 
A l l ium texti Ie 
Habenaria d i latata 
Casti I leja m iniata 
Ca lamagrostis rubescens 
Goodyera ob longifol ia 
Artemisia frigida 
Aralia nudicau l is 
Carex rostrata 
Carex aquati l is  
Smi lacina racemosa var . amp lexicaul is 
Smi lacina stel lata 
Fragaria sp . 
Lathyrus ochrol eucus 
Ph leum pro tense 
Streptopus amplexifo l ius 
Tha l ictrum venu losum 
Vicia americana 
C laytonia lancea lata 
Va leriano sitchensis 
Pyro la sp . 
Artemisia b iennis 
Luzu la g labrata 
Achi l l ea m i l lefo l ium 
Achi I lea lanu losa 



(4) 

latin Names of Common Trees in 

WlNP and their Common Equ ivalents 

latin Name 

Abies lasiocarpa 
Acer g labrum 
Betu la occidenta lis 
Betu la papyrifera 
larix Iya l l i i  
Picea enge lmannii 
Picea g lauca 
Pinus a lbicau lis 
Pi nus contorta 
Pinus flexis 
Popu lus ba lsamifera 
Popu lus tremu loides 
Po pu lus tricocarpa 
Pseudotsuga menziesii  

Common Name 

A lpine fir 
Mountain map le  
Water birch 
White birch 
Alpine larch 
Engelmann spruce 
White spruce 
Whitebark pine 
lodgepole  pine 
limber pine 
Ba lsam pop lar 
Trembl ing aspen 
B lack cottonwood 
Doug las fir 

latin Names of Common Shrubs in 

latin Name 

WlNP and their Common Equiva lents 

Common Name 

A lnus crispa 
A lnus tenuifol ia 
Ame lanchier a lnifo l ia 
Arctostaphylos uva-ursi 
Berberis repens 
Chimaphi la umbe l lata var: 

occidenta l is  
Cornus sto lonifera 
E laeagnus cummutata 
Juniperus communis 
Juniperus horizonta lis 
linnaea borea lis var . Americana 
lonicera invo luctra 
Menziesia ferruginea 
Potenti l Ia fruticosa 
Prunus virginiana 
Ribes hudsonianum 
Ribes oxyacanthoides 
Ribes triste 

Green a lder 
River alder 
Saskatoon 
Kinnikinnick 
Creeping mahonia 

Prince's pine 
Red osier dogwood 
Si Iver-berry 
Ground juniper 
Creeping juniper 
Twin-flower 
Bracted honeysuck le  
Fa lse huck leberry 
Shrubby cinquefoi I 
Choke cherry 
Wi ld b lack currant 
Wi Id gooseberry 
Wi Id red currant 

(cont . )  



Ribes viscosissimum 
Rosa ac icu loris 
Rosa woodsi i  
Rubus parviflorus 
Sa l ix sp . 
Shepherdia canadensis 
Spiraea lucida 
Symphoricarpos occidenta l is 
Vaccinium membranaceum 
Vaccinium scoparium 

(5) 

Sti cky currant 
Prick ly rose 
Common wi Id rose 
Thimb leberry 
Wi l low 
Canadian buffa lo-berry 
White meadowsweet 
Western snowberry 
Tal l  b i lberry 
Grouse-berry 

Latin Names of Common Herbs in 

Latin Name 

WLNP and their Common Equiva lents 

Common Name 

Achi l lea lanu losa 
Achi I lea m i l Iefo l ium 
A l l i um texti le 
Ange l ica dawsoni i  
Ara l ia nudicaul is 
Arnica cordifo l ia 
Artemisa biennis 
Artemisa frigida 
Aster sp . 
Bromus inermis 
Bromus pumpel l ianus 
Co lamagrostis canadensis 
Co lamagrostis rubescens 
Ca ltha pa lustris 
Campanu la rotundifo l ia 
Carex aquati l is 
Carex flava 
Carex rostrata 
Casti l leja miniata 
Chrysanthemum leucanthemum 
C layton ia lanceo lata 
C lematis  verticel laris 
C I i  ntonia uniflora 
Danthonia parryi 
Danthonia intermedia 
Delphinium bicolor 
D isporum oreganum 
Disporum trachycarpum 
Epi lobium angust ifo l ium 
Equisetum arvense 

Common wi Id yarrow 
Common yarrow 
Prairie onion 
Yel low angel ica 
Wi Id sarsapari 1 10 
Heart- leaved arnica 
Wormwood 
Pasture sage 
Aster 
Awnless brome 
Northern awnless brome 
Marsh reed grass 
Pine grass 
Mari gold,marsh 
Common b luebe l l  
Water sedge 
Carex flava 
Beaked sedge 
Common red paint-brush 
Ox-eye daisy 
Western spring beauty 
Purp le c lematis 
One flowered c l intonia 
Parry oat gross 
Timber oat grass 
Low larkspur 
Fairybel ls 
Fairybel ls 
Fireweed 
Common horsetai I 

(cont . ) 



Erigeron g labe l lus var . pub esc ens 
Erythronium grandiflorum 
Festuca idahoensis 
Festuca scabre l la 
Fragaria sp . 
Gal ium borea le 
Geranium viscosissimum 
Goodyera ob longifo lia 
Gramineae 
Habenaria di latata 
Hedysarum su lphurescens 
Herac leum lanatum 
Heuchera cyl indrica 
Lathyrus ochroleucus 
Unum l ewisi i 
Lupinus argentus 
Lupinus sericeus 
Luzu la g labrata 
Mite l la  breweri 
Monarda fistu losa var.menthaefo l ia 
Oxytropis sp lendens 
Petasites sagittatus 
Phelum pro tense 
Poe pratensis 
Pyro la sp . 
Smi lacina racemosa var . 

amp lexicaul is  
Smi lacina stel lato 
Sol idago decumbens 
Streptopus amplexifo l ius 
Taraxacum officina l  
Tha l ictrum venu losum 
Va leriana sitchenis 
Veratrum eschscholtzi i 
Vicia americana 
Xerophyl lum tenax 

(6) 

F leabane (wi ld daisy) 
G lacier l i ly 
B luebunch fescue 
Rough fescue 
Strawberry 
Northern bedstraw 
Sticky purp l e  geranium 
Rattlesnake p lantain 
Grass fami Iy 
Ta l l  white orchid 
Yel low hedysarum 
Cow parsnip 
Alum-root 
Wi Id sweetpea 
Wi ld b lue flax 
Perennial  lupine 
Pursh ' s  si lky lupine 
Wood rush 
Bishop 's cap 
Horse mint 
Showy loco-weed 
Arrow- leaved coltsfoot 
Timothy 
Kentucky b luegrass 
Wi ntergreen 

Fa lse so lomon's sea l 
Star-flowered solomon's-sea l 
Mountain goldenrod 
Twisted sta Ik 
Common dandel ion 
Veiny meadow rue 
Wi Id hel iotrope 
Fa lse he l lebore 
Wi ld vetch 
Bear grass 
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