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ABSTRACT

The vascular flora and vegetation patterns for Prairie Creek
alluvial fan, Nahanni National Park, N:Q.T. were quantitatively and
qualitatively described. A list of vascular species (192 species
in 42 families) and a preliminary 1list of bryophytes and lichens
was compiled. |

The vegetation was classified into 16 plant commdnity types
based on cluster aha]ysis and similarity matrices with the aid of
aerial photographs.. The greatest areal extent on the fan gravels

was occupied by the Dryas drummondii community type and the

Arctostaphylos uva-ursi/Juniperus horizontalis/Lichen community"

type.  Salix and Betula species dominated the three scrub community

) . ~
types adjacent to active and abandoned chqnne1s. Picea glaua

Larix laricina and Populus balsamifera were the three tree species

found most frequently on both the fan gravels and the deep South
Nahanni River levee silts and sands. |

Vegetation patterns were related to fluvial processes and
surficial deposits within a.successiqna1 framework. Aerial
photographs from 1984 to 1977 were examined to document changes ) v

Cdm

over time. Channe] pattern, ice break-up, flood scars and surf1c1a]
evidence for f100d1ng were related to vegetat1on pat;erns Three
hundred tree cores and 38 cross—sect1ons“were examined to age

major fire and flood events, to indicate grdwing conditions over. -

time and space, and to assess the extent of carpenter ant damage.

Picea glauca seedlings and Dryas- drummondii were the pr1mary

colonizers of " denuded gravel sites. Juniperus hor1zont§11s

-
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Amg;gﬁtgghx105 uva*n'si and lichens became more prominent
members of the grave] communities with a decrease in flood frequency
and intensity. The formation of a shallow duff layer and a

drop in the water table were accompanied by the establishment of

a climax Picea glauca/Rosa acicularis/Lifdnaea borealis community type.

salix interior and Equisetum pioneered the colonization of

deep fine silt deposits, surviving successive-depositiona] events.
Elggg gl ugg and,Eggulug_balﬁgmlfgnn_1nvaded these commun1t1es with
increasing d1stance from active flooding and scouring events. A
climax community type of Picea qlauca/Rosa acicularis/E quisetum was
evident in areas of former hegvy siltation.

Recommendations concerning the use of Prairie Creek alluvial

fan for park visitation and interpreation are summarized.
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I. INTRODUCTION
The effect of geomorphic processes on vegetation patterns has
been emphasized by many authors 1including Heinse]ﬁan (1970) ,Hack and
Goodlett1960) ,and Drury (1956).This is evident'hf]oodplain zones where
plant distribution is influenced by origin and development of surfic-
jal deposits. In turn, plant establishment contributes to ﬁhysica]
and chemical characteristics of this medium, for example through

enhancing soil stability (Gill 1973 and increasing soil fpriitity

f>
(Viereck 1970). Fluvial processes directexﬁ?s :i:il}ef‘evo]utlon of
alluvial landscapes and associated b1o]oglca1/8 stems. Plant commu-

nity boundaries often coincide with frequency and depth of flooding

(Gi11 1972,1973).

"

Vegetation patterns and ripdrfan succession were studjed-during
the summer of 1976 and spring of ]97éfﬁn(Prairie Creek alluvial fan,
Northwest Territories. Its value as a study site is enhanced by
several factors: active flooding of both Praigie Creek and the South
Nahanni River modifies the fan surface; avai]aBTe aerial'ﬁQotographic'
cover;ge*extends from'1934‘te 1976; heathf scrub, wood]and, savannah
and forest cover types are represented. In addition, the fan's
location within a national‘park facilitates ongoing research.

Study objectives were:

1. to identify and map surficial geomorphic feateres;

2. to delineate and map vegetation patternss

3.~ to describe plant commueities'in terms of floristic composition,
cover and physical site pérameters;

4. to determine successional trends.
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Aerial photographic interpretation and on-site field investigation
were conducted to meet these objectives.
Similar studies have been completed along northern river and
delta systems. Of special note are the studies by Bliss and Cantlon
(1957) along the Colville River in northern Alaska and Viereck's
(1970) documentation of soil development in relation to forest succes- y
sion adjacent to the Chena River in interior Alaska. In northern
Canada, comprehensfve surveys of successional sequénces associated with
channel migration have.been completed by Gill (1973) in the Mackenzie
delta and by English (1979) for the Slave River delta. In Sweden,
similar research has been carried out on a Lapland delta by Dahlskog
(1966). Biobhysica] surveys in the Yukon and Northwgst Territories
(Hettinger et al. 1973, Dougjas 1974) include general community déscrip--
ions for several fan,systemé. Imwestern Alberta, Lulman (1975) has
completed a study of alluvial fan Eggglgg_standé. “Strang (1973) and
others have noted thg need for further successional studies.in’
northern regions. //' ¢ . )
The geomorphology of alluvial fan systems has been documented by
many résearchers. Rece#t and past geomorphic work’Has focused on desert
drainage systems of the westérn United States. Particle size aistrf—
‘bufion, slope, stfatfgrﬁphy and climatic factors have been described
and correlated. Studies by Beéty'(1963; 1970), Blissenbach (1954),
Bull (lgqp) and Hook (1968) are well known in this field. The occurrence
of alluvial fans is less frequent in humid and cold regiﬁné. Ledgett,

Brown and Johnson's (1966) study of inactive alluvial fans near Aklavik

is one of the few documentations for northern alluvial fan systems.
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 The_Concept of Suctession on Alluvial Fans

bdum (1971) defines succession as the orderly change in community
composition, structure and function over time leading by stages to a
stable self-perpetuating climax that is in dynamic equilibrium. On
an alluvial fan these changes are triggered by fluvial processes.

Seral prpgression can be monitored by changes in plant species present,
amd—vdriation in relative mass or abundance of structural comppne&ts
(McCormick 1968).

Clements (1916) identified three phases leading to the development
of the climax community: (1) nudationland co]onization; (2) establish-
ment, and (3) stabilization. An active alluvial fan surface is
continually modified thrdugh erosion and depositioﬁ a$ it adjusts to
the base level. Point bars and‘isladas emerge within the stream bed.
Multiple channels are scoured, then.abandoned, acfoss the floodplain.
In some areas, overbank silt deposition buries established herb
1ayefs. These new surfaces are successfully colonized largely by

1

.species distributed by win& or water. Germination and establishment

in these flood prone areas require tolerance to in;ndation, si]tat{on
and periodic drought. The success or continuation of species is
dependent upon theirfability to survive 1ﬁcre$sedvdrdﬁgﬁt as the
surfaces build up above the Tevel of‘annua] flooding. ‘Stabilization

s possible when this f]uv{dl influence is minima].f_wigb continual .
adjustment of the anasto%dsing channels, suéﬁeséion can be both

’

progressive and regressive (Ludi 1930) on fan systems. Regressive

-

succession can occur through the istroduction of flood events in a
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formerly stable flood free community. Silt deposition can bury

established forb layers and hinder tree growth by smothering established

root systems.

-

Evidence for succession is often circumstantial based on casual
’observation, histbrical records, geological records, age series,
areal relation or direct study of a site and experimentation over
time (McCormick 1968). The most useful but least applied method is the
direct long term observation of a site. The discusgion of successional
concepts on Prairi; Creek fanswas based on historjcal and geomorpho-

logical recordic age series, and spatial changes in species composition.
.
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I1. DESCRIPTION OF STUDY AREA

Location 4
Prairie Creek alluvial fan occurs within the southern portion

of Nahanni National Park, Northwest Territories (Fig. 1). It is
located at the confluence of Prairie Cféekkgnd the South Nghanni River
approximately 150 air km WSW of Fort S1mpson at 61 15' N Lat.
124 27' W Long. Thlg'feature is bounded by the .sharp elevational
gradients of eroded lake sediments to the west and north and the
Nahgnni Plateali to the east. The southern bogndary is delimited by
the ‘South Nahanni River. "The fan occupies_én éréa of 607 ha (6.1 sq.
km) within Deadmen Valley between First and Second Canyon. Maximum

" length Qnd width reach 4.2 and 3.5 km respectiye]y (Fjg. 2).
/ N - L ]

—— - = '

Regional Geology

Nahanni National Park lies within the, Mackenzie Mountain and

Liard Plateau physiographic regions of the Western Cordillera (Bird
1972). The Mackenzie Mountain subdivision is composed of a northeast

. é;ont arc of low wide mountains and plateaus known as the banyon
Ranges and the main body of rugged mounta1rmsto the southwest called --
the Backbone Ranges (Bostock 1948). The latter are characterized by
north-trending thrust sheets and faulted flanks:(Douglas 1970). The
Liard Plateau consists of broad.Foldingchi]Is rising to 4370 m asl.
(Bostock 1948)._ It is boundéd on the north b} the South Nahagni

River and its tributary the Flat River.
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Fig. 2. 1974 aeria® view of Prairie Creek
alluvial fan, N.W.T. (Scale 1:63360).
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of Ordovician, Silurian, Devonia
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Ford (1974) simplifies the geological history of Nahanni National

Park into two major periods: 550 to 300 million yrs. B.P. and 110
million yrs ago to the present. During the Palaenzoic period (550 to
300 million yrs B.P.) the area within th: current Park boundaries,

including the Mackenzie Mountains, formed part of a shallow inland

hield craton. Approximately 7000 m

sea lying west of the Canadign

"and Carboniferous sedimentary strata

were formed on this shallow Jubmarine platform (Dowling 1922, Dunbar

N

1952). \The terrigifious saﬁdst06 s, shales, mudstones and siltstones
were frequently impregnated with\calcite, or dolomitic precipitatés.
Similarly, mud and sand mingled with the cplcite. n
The pregence of limestones and do]omites infer trobica] or sub—ﬂ
tropical temperatu:es. ‘Trilobifes and fossil corals arekgvideht in
the gravg] lining the shores of the South Nahanni’River'(Scotter gﬁ_gl.
1971) and in rocks forming tﬁe rubble bed of man} alluvial fans.
®  Ford (1974) comments that there is no record of sediment ~1un
following the end of the Carboniferous period, It is speculated that
the platform rocks were up]ffted durigg the Triéssic and early Jurassic
periods énd consequently exposed to é;gradationrﬁy erosion processes.
The second majdr period (110 million yrs. B.P. to the‘p}esent)
is. characterized by deformation of the p]ﬁtfdrm. Dﬁnbar k]952)
describes the fotmation'bf d geésyndiigé gt.trough along the p(esent
Rocky and Mackenzie Mountains which permitted the reentry of sé;s.
Pt;te'tectonic &eformqtion of the area is thought to have followed this

event during late Cretaceous times (Ford 1974). Sediments buckTed and

folded east of a batholithic intrusion which formed the high peaks

e "




of the Nahanni Arguf]]es and Cui]]jns of the Ragged Rénge and provided
the source areas for the South Nahanni River (Fig. 3). The main
ridges of the Mackenzie Mountains®originated during this process of
crustal compress1on The folding continues to occur in the eastern:
half of the Park during the current Holocene period (Ford 1974).

Anticlines anq sync]ines are the most common type of sedimentary
fo]diRg found in the Park. Table 1 and Fig. 4 describe and locate
the major geological units of Deadmen Valley as identified by Douglas
and Norris (1960). Prairie Creek alluvial fan is located in the Dead-
men Valley shale syncline (Unit 29), bordered by the Headless Range
(Second Canyon) to the west and the Nahanni Plateau (Firsf Canyon)
t0'the.east. Together these strqctures comprise the finest large
fold structures of the Park (Ford 1974). The Deadmen Valfey syncline
is topped by Upper Devbnian‘(340 million yrs. B.P., Strahler 1969)
dark grey shé]es (Douglas and Norris 1960). West 6? Deadmen Va]]ey
the Headless Range peric]ine is dissectéd by the South Nahanni River
which forms a 6.4 km'1on§:ﬂ1260 m deep canyon. The Range is formed of
the resistant rock Unifs,ﬁ?L 20 and 22. Flat lying dolomites have
been forced over steep]yfdfbping limestones of the Nahanni Formation.
Strata dip nearly vertlca]]y to the east of the thrust fault

East of Deadmen Va]]ey, the Nahann1 P]ateau presents a good
examp]e of a denuded anticlinical dome. Unit 16 dolomites form the
 base of the dome. Units 20 and 22 (1imestones) and Unit 29 (shale)
formerly spanned across the full width of the domé4(Doug1aé,and~quri§

1960). Erosion has stripped off’;he shales from-the central azd

t

[
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Fig. 4.

Major geological

Norris 1960). =

1

units of Deadmen Valley (after Doug]as;and
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western portions. The limestones héve been removed from the crest but

rise in cliffs to 1200 m on the flanks. The South Njhanni River has |

cut a 19 m long, 1066 m deep canyon known as F#rst Canyon through the

Plateau. At the south end 6f the Nahanni Plateau Formation énd Dead-

men Valley syncline the massive sandstones_(Unit 33) and Carboniferous

shales (Units 30 and 32) of the Tlogotsho\Plateau create a dissected )
brodﬁysaucer shaped tableland (Ford 1974, Douglas and Norris 1960).

The strata have been 1ifted and tilted to the south.

Geomorphology and Glacial History
" A

P
Geomorphology is concerned with the evolution and morphology of

landforms (Davis 1909,kBibom‘1969). Ford (1974, 1977) has examined the
geomorpho]dgé;and glacial history of ﬂahanni Nationa1~bark. 'ﬁis

'studies suggest|that the central portion of the Park, iné]uding Dead<\é3

‘men Valley, has never been submerged by glacial ice. No evidence was : |
found by Fo;d for Laurentide ice penetration further we;t than the .
mouth‘of.Fifgt Canyorr; geomorphic featuréé indicate thatFCordilferan
ice_stagnated at a éoint uP§tream of Rabbifkettle Hotsérings (Fig. 5). «

For a more combTete discussion of the glacial history of the Park see

©°

Ford (1974). —. .0 . | S

..|"(|

.-

(2]

e caused damm1ng and backup of s11t/c1ay laden

4 i
4

Glacial i

Tl ot

“-meltwaters in’ the centra] unglaciated zone. Laurentlde lce-advancingif
from.the east, blocked the South<ﬂahann1 River exit into the ﬁackenZie'
Loﬁ]ands, impoundiné the waters w}thin fhe Mackenzie Mquhtains. Ice

damming'duriﬁg the last Laurentide advancé formed Glacial Lake ;

Tetcela (Fig. 5) in Deadmen and~!phin :a]leys (Ford 1974). A deep *

¢ e -
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lacustrine bed formed from 213 to 610 m as) during the lake's

10,000 year life "The lake is thought to have dralned4]4 ,000 to

7,000 yrs. B. P (Ford 1974). The remnants of the ldke sediments can be
seen as flat topped deposits rising 120 m above‘the South Nahanni

River in Deadmen Valley (Ford 1974). These fine lacustrine sediments
are underlain by coarse grained depositg\of a palaeodelta. This delta
formed where Prairie CreeE entered Glacial Lake Tetcela.

A wedge shaoed de1taic deposit at the eastern fan head 'has been
eroded and exposed in vertica1 cross-section by The fluvial action of
Prairie Creek (fig. 6). This exposed material serves as a minera] lick
for Dall sheep (Ovis dalli). .

The surficial material on the slope of the western fan head s
consists of}older'lacustrine clay deposits with overlying deltaic
sediments. Periodically this area is undermined by Prairie Creek
flow during flood stages. The removal of mater1a1 from the base of
the slope combined with saturation of the c]ay results in massive
rotat1ona1 slumping (Fig. 7). , i/,/

An al]uvial fan forms where a constricted channel carrying/a‘
high sediment load enters a broader trunk valley. There is an abrupt
decrease 1n gradIent, and ‘stream flow 1s no 1onger conflned to a » -
single channef (Ford ]974 Leopold _g_a_ 1964) . Stream competency
as a result decreases and the coarse fract1on of entra1ned mater1a1 is
depOSIted; A complex bedding pattern of rounded boulders, cobbles,
pebbles and lenses of coarse sand and silt results from the mrgrat1on

of a braided channe] network
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Fig. 7.
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Prairie Creek alluvial fan cohfg}ms to this theoretical model of
fan formation. Prairie Creek Valley is connected to the‘broad flood-
plain of Deadmen Valley by a narrow 9 m wide, 40 m deep cut through a
. limestone spur. This modern exit ig underfit to the canyon. The

former wider»mouth is‘jnfilled by the palaeodeltaic sediménts’BVer-
topped by lake sediments (Fig. 8). 'Nhe; Glacial Lake Tetcela drained
‘and Prairie Creek commenged to downcut.through the Lake bed, its -
course had migrated away from thg 6rigina1\opening. The new channel

cut thro&;h the limestone bed%océ? The modern underfit is thought to be
-approximately 7,000 to i4,000\yr old (Ford(J974). Coarse gravel,

silt and sand carried as bed and suspeﬁded»load from ubstream has been
déposited, forming an ideal fan shabed feature that ‘extends into -
Deadmen Vé]]ey. Multiple sha]]owﬂsurface and siFsurface channels

carry the flow on the fan in\Coﬁtrast to the deep single channel

'fouﬁa upstream. ’ |

~ Ryder (1971) suggests that the pfesenﬁé of erodable mategia] in

the drainage basin is-a”prerequisite for fan formation. Unconsolidated

lake sediments, the debris from a palaeodeltaic fan, rock glaciers and

-

: ~
talus slopes have provided a variety of source rock to Prairie Creek fan.

~
4

Regional Soils

| The soils of Nahanni National Park have not been sfudied and
mapped in detail. Exploratory work has been completed only for a.
linear sedtion-between The Splits and°the confluence o% the t}aéd and

' South Nahénni rivers. .Profile descriptions have'q]so Been recorded in

—

site gpecific area§ within the Park including Nahanni Hotsprings and
. * . §

(

%
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Virgfnia Falls ?;hrsh and Scotter 1975). .

An early description of soils was completed by Jeffrey (1964)
in conjunction with a study of forest types in/the Liard River Valley.
He described soils belonging to the Podzo]iéﬁdbrganic, Brunisolic,
Regosolic and Gleysolic orders along the lower reaches of the.South
Nahanni.River. : .

Day (]96@) mapped these soils in more detail during a recon-
naissance survey of the L:ard River Valley., Four of his soil series °
can' be extended northwest toﬁzoply to the Deadmen Valley area; their
descriptions are presented in Table 2. The Poplar Soil Series is
located on terraces 12 to 23 m above the present r1ver ]eve] This
series deve]oped on a1lu¢1um dep051ted by a late post glac1a1 stage of
the Liard and South Nahanni rivers. The other three soil gerles formed
on modern alluvial terraces less than 12 m above the present river level.

Tarnocai (1973) briefly discussed the soils of the lower South
Nahanni River and Nahanni Ronge in his dackonzie River soils report.
He identified the dominance of Luvisols on well to imperéec;]y drained
materials, and Brunﬁsols on coarser deposits and at;nigh.elevations A
Stony Orthic Eutrlc Brunisols and Cumulic Regosols have formed over

sandy moderately ca]careous alluvial deposits in the river va]]ey
(Clayton et al. 1977). Crylc Gleysols (Regos\jlc Turblc Cryosols) are
restricted to poorly drained areas; Crylc F1brlsols (Terr1c F1br1c

Organlc Cryospls) domlnate the organic soils. Permafrost.ls d1scon—

'tlnuous on poor]y dra1ned f1ne textured m1nera1 soils and wxdespread

on peatlands
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Regional Climate

The continental climate of the South Nahanni River. watershed is
characterized by 1odg cold winters and short warm summers. A large
part of the year the boundary between the Arctic and Pacific air |
‘masses lies over the wafershed or a short distance east or west of
it. Unstable and unpredictable meteorological conditions result from
.minor shifts inlthese weather systems'(Addison 1974), compounded by
regignal interference/ﬁrdﬁf%pe Mackenzie and Selwyn Mountains, and
Jocal variability in relief and aspect.

Burns (1973) ‘identified nine climatic zdnes for the Mackenzie

Valley-Beaufort Sea Region. For a detailed discussion of regional

climatic characteristics and controlling mechanisms for that area ¢

see Burns (]97%). He dirided Nahanni National Park into a northern

Mountain zone and south-eastern Alpine (Forest—Tdddray zone.

Aceording to the KBeppen System of Classification, the Park ié

located in the snowy éd]d Dfc Subarctic climatic zone (Strahler 1969).
During the early summer months low pressure sysfems essociated

with the westerly winds, frequently generate storms and related

. cloudy conditions (Marsh and Scotter J975)f Showers, including thunder-

: storms' develop }rdm:orpgrappic and therﬁ;1 convectiop.‘ Spripg'ahd

autumn_are short w1tp var1ab1e temperatures and prec1p1tat1on Strong

awtumn chinook w:nds pred1ctab1y precede Qhe winter snow (Cochrane

1976 cited in Scotter and Henry 1977). N1nter is predom1nant1y sunnyév

and c]ear} influenced by stable high pressure centres. |

Cont1nuou§ meteoro]og1ca] records are available from the nearby

towns qf Fort Simpson, Northwest Territories (62° déiat,, 122° W Long.,

A

IR LGP
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elevation 130 m) and Watson Lake, Yukon Territory (60 N Lat ]29° N
Long » elevation 690 m) located approximately 70 and 150 km from the
study area. Partia] records are available from Tungsten mine site
(62° N Lat., 128°W Long., elevation 1143 m) and Little Doctor Lake
(62 N Lat., 123° W Long., elevation 215m).

Table 3 summarizes mean month]y temperatures for 1976 and presents
the 1941 to 1970 (inclusive) average monthly mean temperature for the
four stations. The 1941 to 1970 average mean annual temperature
ranges from -3° C at Watson Lake to -5° C at Tungsten. July is the
warmest month with mean average temperatures of’12°¢, 15°‘C and 16° ¢
‘for Tungsten, Watson Lake and Fort Simpson respectively. Tempera-
tures.fa11 to a minimum in January with an'averaée mean'rangtng from
-23°¢C at. Tungsten to -28° C at Fort S1mpson (Env1ronment Canada
1977). '

Table 4 presents temperature extremes for the same sites.

Max imum and minimum temperatures have varied from -59°°C to +34° C
in Watson Lake over the 30 year period. “

Precipitatipn within the Park varies with elevation, slope
exposure, orientation and(terrain-mdd}fied wind regimes (Burns 1973).

Average mean precipitation varies from 34 cm/yr. in Fort Simpson to

43 cm/yr. in Watson Lake Precipitation is greatest dur1ng the summer - :

months with a July 1976 ‘maximum of 9.9 cm in Watson Lake (Tab]e 5). ~
A
. The, weakening and northward migration of the w1nter cyclone, 1ncrea—
' \

sed evaporation, and 1nf1uence of less stable atmospheric depress1ons

contribute to th1s acce]erated,prec1p1tatlon, In summer, convection

in unstable air is a majbr contributor over higher terrain (Burns 1973).

st}
y
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Table 3. Monthly and annual mean temperatures (°C) for 1976 and
1941-70 for Fort Simpson, Watson Lake, Little Doctor Lake
and Tungsten (Environment Canada 1977). ' ‘
- " : o . s
Statfon 3 F M A M 3 3 A S 0 N D anval year
Fort-Sirrpson 27 -25 -6 E 1N 14 ¥ 1w M -1 =10 -24 -2 1976
NNT -28 -24 ¢ -2 7 14 16 15 7 -2 -5 -24 -4 - 1941-20 h
Watson Lake -20 -22 -1 1 7 N 13 13 8 ) -9 -21 -2 1976 ,
Yukon -26 -18 11 -1 7 13 15 13 8 o -13 -23 -3 1941-70
Uty::{; Cr. Lake -26 -Z§ ~-18 3 8 12 16 14 1 B | -9 -24 -3 1976
Tungsten 98 -21 -4 -3 3 8 10 W0 5 -5 -9 -17 -4 1576
NWT o -23 -17 -3 -5 3 9 N 9 4 -4 -3 -9 -5 1941-70

Table 4. Tgirty-year monthly mean minimum and mean maximum temperatures- )
(C) for Fort Simpson, Watson Lake, Little Doctor Lake and :
Tungsten, 1941-70 (Environment Canada 1977). ‘

Statfon . ) [
. J F N A .M J J A\ S 0 N D absolute
Fort Simpson -5 4 6 22 24 30 29 30 25 16 6 11 . 3 max.
NWT -43 -4 - 24 -2 1 8 3 -2 -13 -27 -& -57 min.
Watson Lake 5 2 6 20 20 27 28 27 22 12 7 2 . 34 max,
Yukon -51 -45 -41 -3¢ -3 -1 1 o -5 -8 -27 -3  -59 win,
Little br. Laka 10 8 7 20 22 30 28 20 24 17 13 12 ND rax.,
NNT : -43 -43 -39 -25 -5 -2 3 -56 -2 -6 -26 -40 | ND min,
Tungs ten 2 0 15 13 28 27 25 19 6 5 2 K ND m:x
NWT -é. ‘ -41 XD 18 -7 -2 -1 --2 -6 -21 -21 -fu\/ HD win.

*- . -

Table 5. Thirty-y ar mean recipitation (1941-70) and 1976 total -annual
V precipitdtion (cm) for Fort Simpson, Watson Lake, Little Dogtor
Lake and Tungsten (Environment Canada 1977).

A : . R, PRI

Station T F M A N0 3 A S 0 K rototal snow-  year

» . fall
Fore Simpson 2.1 2.7 2.4 0.4 2.6 1.5 9.3 9.2 0.9 1.5 0.8 1.1 30.5 2004 1976
T T 34404 10 105,300 308 6C 418 3.1 2.7 3.0-2.3 303 13800 19as-70
Watson Lake 5.4 4.4 1.3 2.0 4.2 7.8 9.9 5.9 3.8 1.8 1.1 4.3 51.8 269.0 1976
Yukon ;. s 3.5 2.8 2.4 1.8 2.3 419513 415 413 305,308 £1 432 2273 1041-70.75 50, 5.0
1.8.2.7 6.0 2.8 i.572.6 9.7 9.5 1.7 1.9 0.8 1.4 4 T

ittle Dr. Lake
tle ) 22 . 17

iy

Turgsten "= - 24716715 WD 34 7.8 ND T4 5.4 57 3.5 23 N0 T ND s

!l!'f

N Y




25

®

Minjmum precipitation occurs during January and Fehruary.

Mean annual snowfall throughout the area varies widely year to .,
year. Local variations also occur, 1nf1uenced by wind redistribu-
tion, aspect, vegetatlon cover and winter ch1nooks (Burns 1973).
Snowfall at Tungsten can exceed that at Fort Simpson by 50% (Addison
1974). Prafrie eek is geographically located between these two
recording stations.” Mean annual snow cover for the Prairie'Creek:
fan area fs‘estimated at 152.4 cm (Burns 1973). Minimum and maximum
gnow depths are 76.2 and 228.6 cm. In 1ow1and areas the first
snowfall occurs in late September—early October and lasts until late
April or May. The highlands lose their permanent snow cover for
July and August but can receive snow during any month.

“Precipitation records must be accepted only as the best avai-
1ab1e estimate of total moieture reaching the ground. Daily records-
show a high frequency of sma]] daily. prec1p1tat1on totals in both
w1nter ang.summer. The 11ght rain and snowfa]]s, often accompan1ed

by wind, are difficu]t to assess. Measurements in w1nter are further

ﬂa

complicated by the frequent presence of blowing snow wh1ch is d1ff1cu1t

to separatiwfraﬁ’]ight windblown snowfalls, and by the long dark

>
. w1nter Fort Simpson rece1ved 1ess than 36 hr. of sunshine in

e January 1976 with a 1941 to 1970 December average as 1ou/as 23 hr

(Env1ronment‘Canada 1977). Day1lght in w1nter is restr1cted to 5 hr

/

day in January because of latitude. . Maximum daylight of 16 hr /

day Qcturs-in June.

0
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Regional Vegetation

The first botanical work within the Srth Nahanni River water-
shed is attributed_to the vascular :1Tec1L-ns arom ”ahaﬁni Butte
by C.L. Crickmay in 1922 (Raup 1947). 1.S. Nowoe 1 in ]944 (Jeffrey
196]), R.P. Hirvonen in 1955 (Hirvonen 1968), W.W. Jeffrey in 1959
(Jeftrey 1961, 1964), and W.J. Cody and K.W. Spicer in 1961 (Cody
1963) filed add1t1ona] co]]ect1ons for this area. D.R. F]obk was the
flrst naturalist to co]]ect in Deadmen Valley (Flook ]952)

Scotter Simmons (Scotter et al. 197]) and Cody (Scotter and Cody
1974), made extensive vascu]ar co]]ectlons throughout the Park
including Deadmen Valley. . W. Steere (]977 1978) has co]]ected and
reported on the bryophytes of the area with c1t1ngs from Deadmen
Valley. Ahti completed a broad survey_of the Tichens in the Park
in 1977. Additional co]tections‘bf“plants in the area are noted by

Addison (1974).
A 1955 merchantable timber survey, based on 1947 to 1949 aerial

X

s photographic interpretation, was completed for.the lower Liard River
and the ]ower South Nahanni River up to Deadmen Valley (Hirvonen
]968) Jeffrey (1961, 1964) published a more deta1]ed descr1pt1on of
- forest types a]ong theﬁlower L1ard R1ver HIS 1nventory was based on\'m“
landtypes and ecosystem types The landtypes 1nc1ude mountaln, terrace,
_ancient floodp1a1n,'1ntermed1ate f]codplaln recent f]oodea1n over-
- 1ying ancient and recent floodplain. These ]atter five landtypes can
be found in Deadmen Va}Iey.‘ Jeffrey's community studies extended up to

the base of The Splits. O
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by i ) -
Scotter et al. (1971) and Addison (1974) generalize the forest

types along the South Nahanni River. ~Populus balsamifera/Picea glauca

stands with shrub Tayers of Rosa aciCu]aris and Viburnum edule occgf

on fine alluvium along the main river. Populus tremuloides/Betula

papyrifera with an understory of Alnus crispa and Rosa acicularis

inhabit coarser material with associated stands of Picea mariana,

Pinus banksiana or P. contorta. Betula papyrifera and Pinds species

occupy the coarsest scree Sites at the & o of mountains. Regenera-

tion following fire includes Populus 1t uivides. Betula papyrifera,

Picea mariana and P. glauca.

Throughodt the Park treeline occurs at approximately 1190 m on
south and west slopes and 1100 m on north and east slopes (Scotter

and Cody 1974). The drier and warmer south slopes sﬁpport'Pinus

banksiana and P. contorta with an Alnus crispa shrub understory at g5

treeline. Piceq mariana with an understbry of Alnus and Ledum

groenlandicum is the most common species at treeline on north slopes. |

In the Prairie Creek fan area Pinus contorta, Picea glauca, Betula

papyrifera and,Pqpulys tremuloides_form stands on the south slopes.

Poorly dﬁqineq soj]; qften unEEr]ain by c]qy_}oam are forested

by*scattered,:stunied Picea mariana and Cladina stahds. Scotter ... .
SLEnLeER ' i i o

gg;gl. (197)) and Addtsen (19M) cite moj§pure.as_thé\grj;icql factor . .-

limiting tree size.
A]pine tundra is'charactefized“by Bryas species, ericaceous
" shrubs, Carices and Gféminoides;v ’
A total of 544 taxa in 66 familiesvpf vascular pdénts has been

reported for the Park (Addison.1974). Scotter and Cody (1974) 1ist
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483 taxa. Published plant q{stribution data for the Northwest
Territories and the Yukon are restricted to inventory co]?Eé%ions
adjacent to the main roads and water routes. In Nahanni plant col-
lecting has focused along the river. Range extensions havé been noted
by Scotter and Cody (1974) for both southerly vascular plants beyond
their previously known range and northerh species south of their docu- .
mented range. The presence of a glacial refug1um adjacent to-First
'Canyon, proposed by Calder and Savile (]9ég4/é/; identified by Ford
(]974), and limited collecting can be c1ted as potential reasons for
southern range extensions. The occurreﬁce of hot springs (Patterson
1954, Arnold 1961,'Scotte; et al. 197]) and warm southern limestone
. exposures facilitate horthernvextensions.

Scotter and Cody Q]974) list the phytogébgraﬁhic affinities of
433 taxa of plants found in ;;hanni within the Mackenzie Mountains
{Zone 1 of Porsild and Cody 1968): "157 were cifcumpolar in distri-
bution;»]30 had more or ]éss wide-ranging North American ranges; 80
were Amphi—Beringian; 34 were Cordilleran; 23 were endemic to the
A]aska-Yukon—western'Mackéﬁ;ie region; 3 wefe Amphi-Atlantic; 5 were
introduced from the Old World; ahd thgre was one hybrid." Raup
- (1947) 5750'prpvide§_a,ge§aj1edAdiscussjon of thé phytogeographic .
. affinities of plants collected in the Brintnell (Glacier) Lake greét
His studies describéd p]ént coﬁmuﬁity types for this area: forests,
subalpine scfub ;lpine c0mmunifies,'vegetation of a]Tuvia] and
gravel deposits, and vegetat1on of stone and grave] lake beaches.

The vegetat1on and hab1tat types for Deadmen Valiey have been

descrlbed by Scotter and Henry. (1977) and Scotter and Kershaw (1978).

-



II11. METHODS

Geomorphology -

The geomorphology of'the fan was described through aerial photo-
graphic interpfetation of small scale 1975 stereo pairs (1:24,000)
and large scale aerial photographs (1:2500) combined with field
reconnaissance. Historical aerial photographi \$33Ergge from 1934,
1949, 1954; 1961, 1962, and 1974 provided additi653+/insight into
the history of erosional surfaces and fluvial erosion cycles. These
trends are discussed in more detail under Results: Historica]

Aerial PhoFographfc Record.

Geomorphic features were noted during the su}vey of plant
comnunities in the area. Notes on slope, aspect, bfigiﬁ of the surface,
relative age of‘the surface and reéent geomorphic history of each
community were taken. Species composition and the tree ring record
were useful indicators ofi’seepage zones, siltation and flood damage
and direction. Major abandoned fluvial channels were traversed to
identify the origin anq termination of these surfaces. Depth to
the gravel subsurfacefﬁas also routinely checked. Depositional hori-
zonation was described jn'fewer locations where the soil profile was
examined. Clést size-of gravel and boulder material was ~asured
with cafipers at spot21oéations within a 1 nf frpﬁef ‘

" -

\
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Soils

Soil Samp]ipg
Seventeen 1m2'soi1 pits were excavated within and along the South

Nahanni levee (Fig. 9). Thirteen additional pits were excavated on

-
-

Prairie Creek fan. Pit depth extended from .3\m where extensive
gravel deposits restricted digging, to 2 m in the floédp]ain silts.
Profile descriptions were cohp]eied in the field according to the
Canadian system of soil c]assiffcatioﬁ (Canadian Soil Survey Committee
1974). Notes were‘takeh on horizon depth, texture, strugture, consis-
tency, colour and boundary form and distinctness. Root abundance,
size class and orientation; presence of ordanic Aétter, ash qnd
shells; obser¢éd moisture regime (saiurated, moist or dry); and
presence of carbonates -rcac.ion to 1 N‘ﬁCI) were described. Bulk
samples were collected "or ~ach horizon or layer. Tree rooting pat-
terns were examined and described. Extent and pattern of flood depo-

sition were recorded.

Oﬁ~?h§ open fan, gravels restricted the erth of gxcavation. No

soil development was observed.” Depth to gravel was recorded and surfi-

' cial samples (0 to 20 cm) collected from the south-east corner of each
plant sampling quadrat. .. . - . . - . . - - ooz
Soil samples were collected in aluminum tins, air dried @"d, '

[
restored in the sealed tins. The dried soils were screened through

a 2 mm sieve to remove the coarse fraction.
Soils from each horizon were analysed in the laboratory. In
two cases where three pits were excavated im the same deposit,

. composite samples based on similarities in texture, colour and horizon

~

\ .
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: South Nahanni)

‘River levee
r . deposits

. A
Fig. 9. Locat1on of soil sampling excavat1ons Prairie Creek.
alluvial fan, N. w T. e T
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depth'were ana]f%ed in the laboratory] Samb]es go]]ectéd along
transects through non-forested areas were also combined based on
similar depths to gravel, plant éower and distance from active flood
~ channel, '

The résistance of eight permanently installed thermistors at io,
20, 30 and 60 cm depths was measyred twice daily (0600 and 1800 h)
by the Y.S.I. Te]ethermometer to obtain temperature prof1les in two

i
soil pits. One excavation was 1ocated beneath a closed Picea glauca

¥

forest on the South Nahanni River levee; the other was located beneath

a Juniperus horizontalis/Carex Heath. community on the Prairie Creek
floodplain. Thermistors were insialled horizontally 10 cm into the

undisturbed soil face and excavations refilled to minimize external

influences.
' ™

Sdi] Ana]ysis

Phys1ca1 and chem1ca} ana]yses done-in trpoUZate on. composite
samples (<2 mm fract1on) in tﬁe Iaboratory were
1. dry and mo1st colour determlnatlons under daylight us1ng the

Munse]l colour chart (Munsel] 19711) ;

o o
2. mechanical texture ana1y515 ca1cu1ated by the hydrometer mézzzd

(Bouyoucos 1936, Day ]965)- > "f: Lo ;“;;-_;',-wg e s .; B

3. water retent1on of the so1l at ]/3 and 15 bar tens1ons on ceramic

i

‘ moisture plates expressed as percent oven dry welght at 105°¢C

(Richards 1965) ’ e L

/ A
i

Al .e.g. Layer 0-15 cm_ silty sand in Pits 3, 4, and 14 were comb1ned and
vanalysis completed on the compOSIte samp1e

BN
PR

\ S v
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4. soil reaction measured with a Sargent glass. electrode pH meter

(Mode] PBL), using.the 1:2 soil water s]urry method (1:5 for organics)

(Black 1965).

-

5. percent organic matter estimated by the Walkley Black wet ox1dat10n
" method (Black 1965), |
6. available phosphorus determlned by ‘the Olson Axe]y extractlon ,
. method (D1ckman and Bray . ]940 McKeague 1976);
7. exchangeab]e potassium using ammonium aCeiate emtrattion and
measured qm'an,atomic absorption spectrophotOmeter (Chapman 1565,

LN

HcKeague'1976); -
,8? percent calcite and dolom1tes were determ1ned for two subsu face

and two surface samples (n= 3¥>from Prairie Creek and' the SoUth

Nahanni River deposits on a thi%tict Apperatus (Bascombe 1961).

Ld

Meteoralogical Observations

) , _ . _ | o .

Air temperature and re]atlve humidity were measured cont1nuous]y
from June 21, to September 17, 1976 by a Belfort No 5-594 hygro-
thermagraph The 1nstrument was cal1brated aga1nst a mercury thermo-
meter and a sl1ng psychrometer The instruments were placed in a wh;te
painted louvered shelter 1nsta11ed at a he1ght of T. 2 m 1n Junlngtu_ «

ori;ontalis/&étﬂx commun1ty centrally located near the}tne of the fan.

A\l

A : K M o : . L * - ’
i
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Temperature'and relative humidity are reported for 6 hr intervals .seven

\ ~

days a week.
Standard weather b eﬁhbmax1mum and minimum thermometers were also
placed in the shelter aodiread daily at 0600 and 1800 hr . Daily
-maximum and minimumitemperatures are reported from these readings.
Precipitatjon was measured by one copper standard rainmga;§e and
one Taylor 2701-M Clear Vu circular rain gauge. The unehielded gauges

~

were located adjacent to the temperatqge sensing equipment op the gravel .
bar and near the louvered she]te;. Data are presented as daily totals.
Wind speed and direction was measured at 1.2 m by a three oup’
anemometer - Daily maximum and minimum wind speeds and ve]oc1ty for
“6 r 1nterva]s are reported from August 22 to September 12 as represe. -
/7

tatlve of wind ve]oc1t1es over the summer period. - -

Vegetafion »

F]ora -~

Voucher collectlons of vascuh@r taxa noted in the study area are
depos1ted 1n the Un1ver51ty of Alberta herbar1um (AMTA). Partial
collections have been placed in Ottawa (DAO), Salices in Ottawa (CAN) ,) o
and Carices in-Saskatoon (SASK). Nomenclature follows Multén (1968)
and Moss (]959) witﬁ:the exception~o£\5a1ices;whichfare named acédrding‘
to Argus’ (1973). | - L

Partxal co]lections of bryophytes and lichenSLare deposwted in the
Un1Ver51ty of A]berta herbarium (ALTA) bryophytes in New York (NY)
and lichens in Helsinki (H). Lichen nohenc]ature fo]lows Ha]e and

: »Culberson (1970). Mosses are named according to Crum et al. (1973);
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liverworts after Stotler and Crandall-Stotler (1977).

Each vascular species was assigned to a geographic distribution

type or province (Gleason and Cronqdfst 1964) using maps produced by

_ Hultén (1968), Rowe (1972), Viereck and Little (1972) with additional

T

distributional information gathered from Kershaw (1976) and Hitchcock

‘and Cronquist (1973).

Species were also assigned to habitat preference types as indicated

in Hultén (1968), Hitchcock and Gronquist (1973), Viereck and Little

(1972) and Moss (1974). This assisted in determining species as

indicators of physical site characteristics.

“Community Sampling ’

The vegetation of .Prairie Creek alluvial fan was initially divided
into six structurally based units: forest, woodland, savannah, scrub,
) N : ]
heath and barrens? These units were delineated on a working field

mosaic through aer1a1 photograph1c 1nterpretat1on of 1975 stereo pa1r;~\\‘/\\\

(Scale: 1:27,800) prior to the 1976 field season.
Nine line transeots were mapped out on the 1975 stereo pairs
(1}27,800) of the fan to bisect most of these structurally based units

(Fig. 10). These -were. transferred to the f1e1d a]ong compass 11nes ) ;_: .

s CF.nT T = - =

R Vi R ;—

beg1nn1ng at an actvve water course edge and proceed1ng at approx1mate1y

= o .
ey r -1

2. Forests: very c!ose]y spaced (€ T-crown diameter apart) trees >8m

tall (Daubenmire 1968); Woodland: closely spaced (1-3 diameters apart
trees>5 m tall; Savannah: trees>2 m in height widely scattered (>3
crown diameters apart) over a continuous lichen qr herb mat (Daube:mnre
1968); scrub: tall shrubs {woody. plants >1. m in height); Heath :

dwarf shrubs <1 m in height, herbs (plants that digq back to the ground :tn
each year‘(Hanson 1962) and lichen mats; Barrens: 10% vegetatwon cover 2’

o i .
+
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Transect No.G--) No. of 160 sq. m Quadrats

A 55

B - 32

Ce 13

£ 13

E 14
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H 10

1 15

- .o 67
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Eié.-]d. Vegetation transécts;'Pfairie,Creek alluvial fan. //
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90 degree angles to the contour of overbank deposits. The transects
provided a samp]ing framework to compare changes in plant species compo-

sition with predicfed environmental gradients of flood frequency, silt

Af oo v s

depth and relative age of deposition. These three factors were signific-

antly correlated plant-environment parametery in related northern

riparian environments (Gi¥1 1973, Viereck 1970, Dahlskog 1966). -
H

2

One hundred and sixty-seven - 10 x 10 m . quadrats were

placed at 30 m intervals along eight transects and at 60 m intervals
along a ninth transect (TRB) running through a less variable fo:est

parai]e]]ing the South Nahanni River (Fig. 10). Along this transect
.additional 100 mZy plots were placed at 30 and 60 m intervals north
of the transect to form short brénching transects désigned to document
variation across the South'Nahaﬁhi River levee deposits.

N\

The number of stems, diameter at 1.3 m from the ground {dbh) and
height of each tree species within the ]OO.mZ quadrats were recorded
and plotted. From these data, density (stems/ha) and. basal area
(m2/ha) ‘were éa]cu]ated for each species. Cores were extracted 20 cm
up the bé]e from 2 frees of each specfes located. in thé plot. ASamples
for aging were takén from one tree of modal dbh and height and one of |
maximum dbh within each quadrat: Cores were stored in paper straws
té minimize molding aqd aged under 10x power in-thg ]ébdratory the
fo]lowing autumn. Three hundred~sqmp1es were successfully aged. .Few

3

ages were determined for Populus balsamifera because of the high

frequency of heart rot.

o

IR

~
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An index of vigour was assigned to each tree plotted: 1=<1% leaf/
branch mortality; 2=1 to 30% 1ea?/branch mortality; 3=31 to 99%
leaf/branch mortality. Damagé from frost, desiccation, fire, carpenter
ants, wind abrasion, flooding and other mechanical events were record-

ed. Thirty-eight sample discs were cut to age flood and fire events

and to determine the extent of carpenter ant damage where such damage

e

was présent;‘

Species pfesence, height (of shrubs_and herbs) §nd perceﬁtage
cover of shrubs, perbs, brybphytei and 1ichen§ were also recorded in
the 10 by 10 m square p]btg. Percent cover was visually estimated. It

"was recorded both as an absolute value and indexed using a modified )

Braun-Blanquet cover-abundance scalé (Braun-Blanquet 1932, Mueller-

" Dombois and Ellenberg 1974):

~Cover Class Range (% Cover) Midpoint (% Cover)
6 76-100 N 88
5 51- 75 < . 63 “ s
4 £6- 50 38 :
3 16- 25 20
2 5- 15 . : 10
1 1- 5 3
+ 1 : 0.5
A R - single occurrence ]7cb

Low cover values are be§t estimated with_thiS’sca]e. ‘A large percentage
".of the speciés on thé fan had very:low cover, and were tﬁus well

represente& by this system. c;rh'e midpoint of each class was used

in calculating mean cover -values for use in.synthesizing samp]iﬂ@ data.

W

Total silt, gravel and litter cover were a]so'estimated and

,=recorded. - o ] o

Two recorders made separate evaluations of the cover of the
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- parameters to reduce human error/bias. Cover was se]ected as the most
1mportant indicator of a plant's abundance and biotic 1nf1uence
Other observat1ons in the 100 an quadrats included: pheno]ogica]
stage of vasculars, slope and aspect, geomorphic histof& (e.g. channel
bar, scour...) soil surface texture and surface soil horizonation and
texture (0-20 cm). '
\ Sixteen additional 100 m? quadrats were_centrai]y flaced in
geographically. separated units (e.g. channel 1s]ands) jdentified .on
the aerial photographs wh1ch were 1arger than 100 m2 - 1in
size but were not traversed by the transects. Data collection within
"~ these quadrafs was identical to that in quadrats p]g;ed along the
trensects. | |
Each quadrat was moved * 5 m from the 30 or 60 m pointlon the
: t;g%sect,Kwhere necessary, to evoidlmajor discontinuities in physical
site cherecteristics,qp1ant composition and/or plant cover. Shrub,
,)forb and bare areas.were sampled eariier than foressed units to minimfze
vsamp]ing error related to seasonal variation"in species composition |

\

.and cover. »
_ The 100 mZ_ p]of size was chosen to permit comparison with other'
vegetat1on studles ‘in Nahanni National Park 1nc1ud1ng the field work
complRed on the fan by A.H. Marsh (Scotter and Kershaw 1978) Mue]]er-
Dombois and E]]enberg-(1974) noted that thlS is the most common p]bt—” -
size for trees and it is the commen‘%elevée §?Z; used in vegetation

surveys in the borea] forest. The inconclusive and contradictory

results from tests concern1ng quadrat’ “shape (Morr1s 1973) were not

igghpugbf)to warrant using an a]ternativ§5p1ot'size or shape.



One -m2 plots were placed at ]50 m intervals along four major

dry channels to document colonization processes in abandoned stream
beds. Two channels are still periodica]]y‘flooded and two are _—
abandohed stream beds. Percentage cover of plants by species,

gravel, sand, silt and litte:iwere recorded. These data were not
subjected to any statistical'hnalysisf Two species lists were made:
those co]onizing gravels and those surviving onh silts and sands.
Species not recorded within the quadrats but observed 1n the vicinity,

were noted.

Vegetation Synthesis ‘ \ . 3
Classification | ' _ |

Vascu]ar species lists fro;\T86/;00 m2 quadrats distributed
over the fan were collated into a species by quadrat table by a
subprogram of the Cornell CEP 20C (TW1nspan) program (Gauch 1975).
\ The three quadrats omitted had less than four species. Twinspan:-
through a re)terat1ve reorder1ng process ordered those quadrats with
species listed in the upper ha]f of the table towards the 1eft, and
those quadrats with species listed in the lower ‘half of the table

towards\the right: Those species which occurred in most quadrets

e - .
e a T A

were placed centrally bh:theitabléts =T,
A synthesis tabie-(ﬂueller-Dombois and Ellenberg 1974, p 177)
was fbrmed from this speeies—quadrat.tab1e. The centrally located
specfes present in 15 to 100% Qf the quadrats whose distribution
 was not restricted to_similar groups of quadrats as other_species
were eefined as the constant species. ‘Those spec{es present inoenly one

~

W

40



4]

quadrat were grouped together as the rare species. . The list of remain-

ihg species were identified as the diffekehtia] sbecies‘ These were
présent in 7 to 33% of the quadrats and their distribution was concen-
trated in similar groupings of quadrats as some other species (Mueller
Domboys 'an% Ellenberg 1974).

Nine quadrat groupings were identified from this differential
tab]e.J Other quadrat characteristics of ]ieheh and bryophyte cqQver;
tree height, age and density; surface texture, slope and depth to
gravel; and presence or absence of flooding were examined. Simila- «
rities and differences within each groupin§ were noted.

4 The same saup]ihg deta were subjected to Cluster analysis, a ’
classificetion technidue.' G%hera] decussfons of classification
techhiques‘are presehted in Grieg-Shith (1964), Whittaker 11973) .

and Mueller-Dombois, and Ellenberg (1974). o
| In this study the Clustan 1C program (Wishart 1975), a mod1f1cat1onA

of Ward's cluster ana1y51s technique, was used ‘to ana]yse the same .
quadrats from the fan. ward (1963) developed a cluster analysis program
" which is a sequentiel agglomeretiue technique which fqrms non-overlapping
clusters within a hierarchy. Clusters whose fusion yie]ds the least N
increase 1n the error sum of squares, are comb1ned to y1e1d m1n1mum~ -
.varlance spherlcal c]usters After each qu1on of two such c]usters
a new d1stance matr1sh{s calcu]ated-us1ng%the new]y.formed groups -
The modified Clustan 1C program (w1shart ]975) minimizes 1nformat10n
losses often aSSOCiated w1th groupings based on similarity cr1ter1a

(Ward 1963). .. The distance matrix for the stands to be clustered is

 based on the squared Euc]id1an distance between the stands. Sneath
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and Sokal (1973) define this index between two factors j and k in an

n-dimensional space as:

: | d = n 2 ]/2 . :
- € Gew)”

Midpoints of the Braun-Blanquet scaled cover values were used. Distance
matrices were also calculated for binary (speties presence-absence)

1]
[

data in each quadrat.
Results were plotted as a dendrogram. A vertical scale coefficient

was providgd by multiplying by two, the error sum'of squares which

~init_iated fusion at each level. Individua] quadratsJWere Tisted bn

the horizontal axis.

Other quadrat observafions (tree specieé densities, age, height
distribution; bryophyte and lichen cdver; and physica] parameters
including soil texture, depth to gravel, topography and presence or
absence of flooding) for the quadrat groupihgs at various cluster
levels in the dendrogram were examiped to identify if and af what ﬁgint
on the dgndrogram thesé groups cou]d.represenf concrete community )
types (recurring p]ant‘assemblagés with similar species composition,
physiognomy and Habitat, Mueller Dombois and Ellenberg 1974). Divisions

 at vafibuststagesfig the dendrogram wefe_studied to.see‘ff groupings -
reflected quadrats yfth sihiiar total plant cover, dominant s§ecies
composition, major grqﬁth forms and/dr physical site characterist%cs.
C]yster compositioﬁWWas compared to quadrat grgypings ﬁoted on the

« synthesis table. | . - L

,i,// o N | R

e
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From this information a classification scﬁeme for the alluvial fan"
was prepared. It established community groups baséd on quadrat groupings
" of simj]ar vegetation structure (Dansereau 1957) defined by
growth form stratification and coverage; subgroups described by dominant
growth forms of major sirata.and community types defined by dominant
species by strata.

The.locations of quadrats were plotted on theeasxial phdtogriaph
of the fan. ComﬁQnitfe§_delineated thrbugh aerial photogrpphic inter-
‘pretation wéfe described by the characteristics of quadrats falling
within their boundaries. Where more than one quadrat fell within a 
phptdgraphica]]y interpreted unit,average cover values were calculated
by qividing the?%um of Cover‘va]ues ?B{f:;ch species present, by the
number of quadrats located within that community. Simi]aﬁ]y,percent
frequency for each species was calculated by the number of times it
océurred,divided by the number of quadrats in the communit}:

The following spring (1977) boﬁndqries and~general characterisficsL
were rechecked. Add{tional trée cores were taken where this information
was not avaiiab]e.

A final map of plant communities was prepared (Map 1).

Indirect. Ordination - _
Bray-Curtis-(1957) and Reciprocal Averaging (Hil11 1973)-indirect -
ongSationlteéhniques were used fo quantify observed gradation of
species tomposition with environmental gradﬁents. The same data as
used in Cluster analysis (vascﬁlar species recordéd in 180, 100 m2

quadrats) was used in the ordinations. Ordination graphically arranges
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‘

samples a]ong‘a continuum. The axes of indirect ordination represent
'différences in species cbmposition among samples. In direct ordina-
‘tion, measured environmental parameters (e.g. soil moisture, elevation)
are scaled. Indirect ordination, the method used in this study, is
most useful when environmental transitions are unclear (Whittaker and'
Gauch 1973) or not easily measured along a qontinuumi
Bray-Curtis ordjnatfon is the most frequently used indirect

-ordination technique. This method plots sample points (communities,
stands} quadrats) along an axis based 6n similarities of the samples
to two chosen end points. The subjective choice of gnd points is a
major disaanntage of this method. To reduce this subjectivity, end
points for the x-axis were chosen from sifiilarity matrices, using the
criteria of 1) great dissim%]arity between the th stands and 2) some
simi]afity with other stands.

Similarity matrices, using midpoints from the cover-abundance
scale, were constructed for the vascular data from the 180 100 m2

- ' quadrats sampled on the fan. Additional matrices were constructed for
</f\\\jthe - quadrats along each transect for ordination of plots

along individual transects.

Three similarity jndices were used in the analyses: coefficient:

of community (CCJ, percent similarity (PS), and euclidean distance

(ED)..
C(A,B) = 200w
~atb
where w = total no. of species in stands A and B

no. of species in stand A
‘no. of species”in stand B

b
a

7
&
W

2
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PS (AB) = 200x

c+d
where x = lesser cover values for species common to both stands
¢ = species cover values in stand A
d = species cover values in stand B

éxﬂkm.;v‘{ %Hee/codlr of spec1es i in plot A
R FIB = abdﬁ%ance/cover of spec1es i in plot ®

I = no. of species '

Coefficient of communlty and percent snm11ar1ty are the most frequently
used 51m11arity indices in ord1nat1ons (Gauch and Wh1ttaker 19772

In th1s_itudy coefficient of community displayed the best stand
separation'for the composite semple data for the entire fan and was
used in the presentation of this ordination. Percent simi]érity was

more useful in the analysis of individual transects. This index is

“recommended for use in Bray-Curtis ordinations,by Gauch (1971)

A quantitative mod1f1cat1on of Sorensen's’ coeff1c1ent of community -
(Sqrensen 1948) was used as the index of s1m1]ar1ty (1S). Th1s 1ndex
pfesented by Motyka et al. (1950) and often referred to as percent

s1m1lar1ty (PS), is calculated by

PS (A 8) 200 x
ECR GT)
where ¢ = species cover values lnvstand A

. d = species cover values in stand B
" x =-lesser cover values for species common to both stands

S?milarity values were: cOn!éfted when stands were grouped into commun- :

1ty types o T N ,



Reciprocal averaging developed by Hill (]973) prori
indirect ordination techniqueﬁused in this study. an indirect
weighted average procedure, usfng successive ap okimates to produce

al. 1977). This:
’.—~ .

“species and stand ordinations (Hill 1973, Gauch
procedure avoids subjectively choosing end points, the major wkakness
of'tne Bray ~-Curtis feEhniqUe As in Bray-Curtis ordinationsi,a 1on
level of d1stortlon is maintained even at h1gh levels of B-diversity
(Cottam t al. 1973). Floristic’ di fferences among sample p]ots on the
,fan were substantial, justifying consideration of this property.
Rec1proca1 averag1ng is most effect1ve in revea11ng the major

d1rect10n of sample variation in response to\the environment. Weaker
pr secondary gradients are often obscured by distortion (H]]j.1973). |
This was foond to apply to the Prairie Creek fan data. Patterns repre-
sented by secondaryﬁgnd tertiaryAaxes were-compressed'elose to the:
primary axis and were thus rejected as less va]uable than Bray—Curtis
ord1nation for presenting secondary axes of variation. The primary-
axis d1str1bution from reciprocal averaging and a Bray-Curtis ordi-
nation using the end points §uggested by the reciprocal averag1ng process
were compared. The patterns were similar-in termé of the ordering of |
quadrats however rec1proca1 averag1ng prov1ded a more even spread
Ordination results were therefore presented based on a rec1proca1
’averag1n;‘dlsp1ay of the X or pr1mary “axis of var1at1on and a Bray-
Curt1s presentabon of the y or secondary axis. End p01nts for this
secondary axis were chosen based on great d1ssimi1arity with the two
e‘ndé}pomts- of the x ax1‘§ {etén\e simiJarity to the other s_tands,

as outlined in Muellerépoﬁbone‘andféllenberg}(]974). g%g |
X
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"4

. - . ) i G\
{Ward 1963) of the composite data, were delineated on .the ordination .

Stand groups, corresponding to cluster$ from cluster analysis

field to suggest trends and relationships among these groups.

| Bray-Curtis and.reciprocal averaging were-used to examine gradients
a{ong individual transects. The ordination of stands a]ong'transect \
,TRC—E are presented to represent the value of using sma]ier units to
understand species groupings along environmental gradients onvPrairfe

Creek fan. Stand character1st1cs and species tolerances along the v

rd1nat1on -axes are summarized. ' - ~ .
2

/]

_ AllAcayﬁulat1qns.were>computéd at the University_of Alberta
Computing Centre on an .Amdahl 470 computér. The Cornéll Ecolody

Programs assembled by Gaugh (i971 1975) were used'for'ordination'

b
CEP 4 (Bray Curt1s Ord1nat1on) CEP 5 (Resemblanee or D1stance Matrix)

and CEP ZOC (hec1proca1 Averag1ng, 3 axes)

Dendrologlcal Data o "+

Dendro]og1ca1 information was used to age stands, fires and floods
and to detect changes in growing conditions. Resu]ts from tree ring
analyses were inconporated‘into the discu551on‘of communlty.types.

Previous forest fires were detected by tﬁe presence of charred'

‘wood fragments, fire scarred trunks

ony_teqhniques are discussed more fully .

PR Y
% .

issnell (1973), Spurr (1954) and Tande (1979).

of even aged stands. _Fire hi

by He1nse1man (1317). Fr

Scars caused by mechanical abrasion lncludlng flood damage, wind-
gfqll and snapped branches were disttnguished from flre sca>s by their
‘1dcation on the tree and irregular out11ne ﬁbrcup1ne g1rd11ng was |

. - ‘.,_” - : _;. - | <§

harcoal in the soil or the presence

L °
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IV. RESULTS

e

2

Geomorphology
’ -

The éeémorphic character of Prairie Creek fagp is graphi;a]ly
1

|
summarized in Fig. 11. A descriptive explanation of the major features

, (2]
is presented below. K

The active core eF!a of Prairie Creek alluvial fan is charac-
ierized by etream amabranches separated by gravelépou]der shoals. ,::
These branching and rejofning channels are variable in depth and width
forming a s%nuous but not a simple meandering pattern (Walker 1976).
‘The channe] floor is formed from a coarse grave]/lgou1der 1a?odeposft
Grave] and coarse sand above this 1ag deposit are transported through
the system as bedload. A 1arge percentage of the finer silts and L
clays remain 1n suspen51on 'Infreq&enf]y.cley.combines with graveir .
to form mudballs. These were observed‘fe”form along the northwe§}ern
‘fan‘khore, downstream from the c]ay expoeefe.

C]ast:size (long axis) is a useful indicator of deposjtﬁona]

' slope. An3abundance of bou]der—size clasts suggests a ;Jgoe of 10 -

;

‘.@‘: ::! ) o f -
f;fﬁfwﬁy,da am/ km or more cobble- s1zed .clasts indicate a s]ope greater than 3 e

v Uy *.?’
S, L

k1 |

a‘mfkm (Boothroyd 1972)7 o ' _,Agi

e I [\ | The upper fan reg]on of Prairie Creek is ;haracter1zed by 1arge )

clast size (10 cm up to 1. 2m), a steep slope (> 10 m/km) a confined

»_floodp]aln bnd upper flow reglme condﬁtwons even at low flow stages

".Stream depth varied from 30 cm to T. 3 m'dun;ng low f13w41n 1Q76. It
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is both conflned between steep unstable gravel banks and unconfined O“HJ
%&asbroad gently sloping gr. ' “~posit. Under upper flow regime" rg@iﬁ
conditions, the stream overfiows across the floodplain and chaﬂﬂi&ﬂk;
bars as sheet flow with subsequent non-selective deposition of the

4
coarser fraction. The bars are consequently formed of poorly-sorted,

#,

: .4
imbricated gravels. A sand matrix was infrequently present in the
actively scoured region. This is similar to the findings of Williams
and Rust (1969) on the Donjek River in A]aska. Vegetated channel bars

L ad

were frequently mantled in sand. Dune features formed on these sparsely ‘

' vegetated surfaoeg. Wave- rlppled sandy pool beds with Popu]us
balsamifera seedlings were also present near the fan head ’- ¥
In the mid—fan area,'claSt size decreased to gravel and coarse |
sand. Horizontal bedding Was visible in channel bars. S]ipfaces_were
pre ent on both point and longitudinal baqgi} The channel width/depth
ratio increased as flow was dispersed among»many chanqegs‘aeross a broad
,1ﬁ€&e1 floodplain. Sand‘and silt deposits were@ﬂgrecommon‘here. ‘
Channe]s were actively erodlng the westevn“fan :
~The toe of the fan displayed further decrease in s]ope’and clast
size, and increase in the number of distributaries carry1ng‘flowi
Similar decreases in clast size have beendoEqu‘ted_oo.other alluvial
and outwash fans (Boothroyd 1972, Bu]falgbﬁ B]issenoach-1954)u |
During h1gh f]ow this gravel area is submerged by f]ood waters
actively spour1ng the gravel surface. Flotsam including uprooted trees,
serve as furthgrfséouring agents. The gravel/boulder bed is activated
3 : :

andcgndgrgoes"active siltation The geometry and configuration of

channel beds and flow patterns vary foHowmg eac}@or flood event.
. f.t ;

.V" o a -
-
- -
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Abrégion and erosion are too severe for successful p]anf establishment.
West of the active gréve] area, an older surface of slightly

higher e1évation sdpports a low shrub and herb cover. This area is

scarred By the braided pattern.of_abéhdoned channels. TNo age was

determined for the dates of abandonment ef most of these channels; many

-

‘are outlined by linear groves of Picea g]auca A sing]e scodr channel ™

adjacent to the NW slgpe was formed between 1954 and 1964 as indlcated
by the aerial photographic record. It was rescoured durrng ar?BJdr :
flood in 1972 (Scotter pers. comm. 1978). Channels and bars ;‘;vérying
dépths, 51nuos1ty and vegetation cover characterize?this western'ﬁuf

The gravel subsurface fluvial forms are mantled by as mﬁfﬁ\as 15 cm

¢

of desiccated soil. . .
. . / * - -

An exception to this mantling pattern occurs‘ﬁA‘ihe Tower south-
east corner of the west:fan, where loose recent si1t§‘!aﬁ sands up to
1 m in depth are splayed on- the surface. River ice was observed over
this area in April, 1977;' It is thought to have stagnated and melted .

in situ during recent years. Silt and sand would be released from the

melting ice. No active scour features were evident in 1976.. No soil
development was observed in this area of the fan. |

In 1976, three grévé] channels, 1a}ge1y deydid of p1ant.co§er,
were observed to cérry flow during two major f]ood'é?eﬁts on Prairie
Creek. The flow iﬁ the centra]'channe]g_of tﬁe west fan served'aS-
surface overflow. In contras{, the far western scour c¢hannel origi-
nated through subsurface séepaée. This channel‘wasvalso unique in itsl
pattern}g{ dispersed linear scouf pools near theifoe‘of the fan, none

of which formed a surface Junction with the South Nahanni River. Three
: r : ~

& ‘ P

-

" ga" 2 L .
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headuard scour pqols near the toe of the fan were also observed to fill
through 5ubsurface flow fo]fowing heayy.rain. The pattern of sub;éf'
surface flon was not examined in detail. .

The eastern portion of the Prairie Creek - fan-surface
is dominated by thehpresence of manyﬁoverfdow_channe1s which are active
during spring and eariy 5ummer?%%?% ?3htrast to the west fan, there is

.

a more abundant tree cover and greater annua¥t tree growth as indicated
in the tree ring record; these conditions suggest that subsurface
seepage is nore plentiful or closer to the surface. Seepage is contri-
buted by drainage from the adJacent slopes and by Prairie Creek.

Gravels lie from 1 to 15 cm‘be]ow the surface on the open heath
area:_they 1ie -buried beneath 5 cm to > 2.5 m in the forested sites.

o
A muddy perennial channel and an intermittent gravel channel

~ flow through the lower eastern portion of the aFluvial fan. Subgurface

flow provides their source. Beaver'(Castor canadensis) have built dams

and huts on the silt laden channel. A Carex rostrata/C. atherodes sedge

_Ameadow w1th interspersed fa]]en decay1ng trees has formed over the/silty

zclay muck base of the ponded water. This meadow was visible on the

«}Eafjlest 1934 aerial photograph1c record &«

qﬁﬁe Southcﬁahann1 R1ver forms a braided pattern through Deadmen

VaTley, constra;;eqkinto a stra1ght reach along the toe of the outbu11-

ding fan’ ThlS va]ﬂby;eilsted as a d1st1nct 1ow1and separat1ng Flrst

and Second Canyons prior tg/gfac1a1 rebound and up11ft which commenced
e B o
between one ‘to two miTlion y B. P. (ear]y Quaternary) (Ford 1974).

It has shifted north to form a schannel abutt1ng the lacustrine bluffs

resulting in a series of rotational slump5f§bstream from the fan. The

/ o ‘ €0

S
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, location of channels and bars shift annually.

 The South Néhanni River has formed a narrow levee along the west

fan that"supports a stand of tall Picea glauca. Stratified deposxts of
coarse andelne s11ts lToams, clay loams and organic materials overlie
grave] in the uppef 1 to 1.5 m of the levee. Tree roots are buried up
to 1 m, binding the spil along the eroded cutbank of the western fan.
Recent overbank flows are evident from surface and near-surface si]h
deposits, rafted debris, and flood marks on tree poles. Overbank flow
is associated with flooding following major rain storms and spring
breakup. Ice dams blocking the entrance of Firét Canyon eause backup

of ice and debris laden waters onto Tevee vegetation, Minor blockage

was observed during May, 1977." Two major scour pools were also observed

along the west fan, Teyee maihtéined by¥¥th Prairie Creek subsurface

, B v/ i & N ."-:"_ .
flow. and erosion by the South Rahanni River. : S

The levee of the South Nahanni River is not as e]eariy defifed in
the east; it extends'over the fan gravels in a broad tapering deposit
and reaches'd maximum depth at the eroded scarp shoré]ine This deposit
is also stratified 1nto layers of buried organics, silt and silty c]ay

1oams No headward erosion scour pools were observed along the shore.

Hlstor1Ca1 Aerla] Photograph1c Record

The hlstorwcal aerlal photograph1c goverage of Pra1r1e Creek
alluvial fan was examinbd“br 1934, 1949, 1961 1974 ‘1975 and 1976
From these photographs, changes~1n geomorphic features and vegegational
Apatterns’from 1934 to 1976 were mapped. 'This information extended the

tempora]~datq base wh%ch assisted in interpreting the successional
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status of plant communities observed in 1976. Variation in scale and
\

quality of photographs, season, stage of the river and the: scop!hﬁ? this

/

paper, l1m1t the d1scuss1on of variation over ‘time to maJor remova1 or
N

~.

extens1on of the land basé and to visible changes in plant community
structure In the 1934 photographs groundwater discharge could be
detected at the surface a]ong the toe of the west fan and centra]1y
a]ong the.east fan .(Fig. 12). Continuous f}ou is carried by multiple
ehanne'ls on t'he east fan, east of the cemtral isl-and.[; Extensive gravel
areas provide evidenee for channel migration anﬁ active flooding in mueh
of th1s #%ea This supports the hypothes1s that m01sture prov1ded from
throughflow contributes todtﬁe 1mproved growth observed in cores of

Picea glauca and Larix-laricina collected from the east fan. It also

provides.a rough date of active continuous flow through several of the

F
channe]s

Canopy cover throughout the fan was more open and tree he1ght

shorter 1n 1934V;han'resu1ts from the 1976-77 field survey. An example

of this océurred in a fire scar observe& in the centrai portion of the

y fant A cover of poung tree seedlings and shrubs among remnant mature
. glggga had_groWn into a dense, nearly even height fdhnst by 1976.

A s;ar.tollected'frou this site dated the fire at 1909. ; %
E& 1949 the fire stand had matured to the sapling stage, many of

tagqeast fan channels hag;been reouced to intermittent f]OW‘or abandoned

scars;hand majer]]and*areas'in the south-east corner.of the fan-had been

erodeﬁ away (Fig. ’13). A portion of the Picea/Larix dominated forest

at the head of the centra] island (“C“ Fig. 139 and an island of mature P

glauca at the toe of the west fan‘had also been removedt Beaver dams :
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)
Fig. 12.
Fig. 13.

1934 aerial photograph, Prairie Creek alluvial fan, N.W.T.
(--- abandoned gravel channels; ——- conlinuous flow).

1949 aerial photograph, Prairie Creek fan, N.W.T.
(--- abandoned gravel channels; —— continuous flow
C * central island).

56
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in the lower east portion of the fan were visible on the dhotographs in
51m11ar locations to those observed in 1977. Flow direction of the South
Nahanni River had migrated northward Prairie Creek flow had been
directed towards the west fan

The reflectance of abandoned channels had decreased by 1961,

suggesting that the colon1zat1on of P1cea glauca seedlings and Drxas

drummondii was progressing. Contlnud“s flow occurred west of the central

island. On the west fan a scar (Fig. 14, 1) appeared in a formerly

vegetated area of the Juniperus'horizohta]is/Arctostaphy]os uva-ursi/

Tichen community. This scar was colonized by a 50% D. drummondii cover
in 1976.. o .

The 1971 aerial hhotqgraph resembled the 1976‘§tddy site. Areas
of coarse sand splays were visible on the south-east corner of the
west fan -(Fig. 15,.i).providing edidence for former sheet flow. Major
destructidh of this area of the fan by floodwaters was evident from the"
removal oijiind mass and the.formation of a remnant island (Fig. 4§, 2).
Scar faces near the upstream portions of the island, flood scars and
abandoned channe]s were v1$1b1e Vegetated 1s1ands near the fan head
‘were aTso destroyed by flood waters (Fig. 15, 3).‘ Rofationa] slumping
at the western fan head (Fig.lls, 4) had been initiated through floods

undermining the c]ayhoutcrop;

Flavial Regime

L]

» .
Discﬁ%rge Pattern ‘
No flow record1ng stat1on has been estab11shed on Prairie erét

Var1at1on in flow ls however critical to the formation and changlng

-
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Fig.

Fig. 15.

14.

1961 aerial photograph’, Prairie Creek fan, N.W.T.

(--~ abandoned gravel channels; ‘continuous flow;
areas where major erosion or, dep051t10n has occurred
See text).

1974 aerial photograph, Prairie Creek T3n, N.W.T.

(——« abandoned . channels; continuous flow; areas where
major eros1on or depos1t10h has occurred; see text).

N
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character of the fan surface The flow in the South Nahanni River a]so
influences the surface of the study area through erosion and dep051t1on
cycles. Two recording stations have been established by Inland Waters
Branch, Env1ronment Canada along the South Nahanni Rlver at Virginia
Falls® (Station 10EBQD1), and near the Hot Springs above Claussen Creek
(Station 10EC001). The latter is lTocated approximately 2 km south of
the mouth of Prairie‘Creek, The data trom this station were exahfned

1&o 1dent1fy magnitude and trends in flow pattern on the South Nahannl
Rlver ‘ \’ o

F]ow records were examlned for the available period to
1975 1nc1ug¥ve Data reported from the earlier years were 1ncomp1ete

A d1scuss1on of the flow pattern in Pralrle Creek will be Timited
to descrlptxve observat1ons recorded during the suqmer field season of
1976 aﬁd spr1ng per1od of; a977

+ -
- . E
PLa

Ice Cond1tfbns '

Two maJor factors wh1ch 1nf1uence the growth and survival of e
vegetation in the riparian habitats are extent and date of maJor flood
events and duration of the 1ce free period. Freeze- up. has occurred “
"between October 5 and November 1 during the last 15 years Break—up_
dates range from March 3] to May 20.

The phys1ca1 1nfluence of ice break up on vegetat10n was observed

-

during the spring of 1977, and indirect ev1dence of 1ts 1nfluences

d

~ examined durlng the Summer- of 1976a‘ o
The south-east corner o? ghe-.utfzran prov1des an examp]e of the )

1nfluence that ice duration has on p%aﬁf growth This area was covered

. " . K] ;‘:“ . * . - > . \ . . L
:% - Y ko .. WLt n
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Y

with tab]e ice long after the remainder of the fan had been released from
itS“snbw cover. F]owering dates for different species lagged from two

to four weeks in open areas on this site. Silt trappep in the ice

~ was also abundant on the surface. SubSequent ponding of water created

bare silt areas prone to wind erosion; annuals colonized these areas.

Similar shelf and table ice was observed along the toe of the fan on o

~ the South Nahanni River shoreline. Following break-up Targe chunks of

shelf ice remained as;sfagnating blocks along the east fan toe. Snow V(J
melt, even beneath a dense forest -canopy, exceeded ice me]; and '

removal by several weeks - _

Phys1ca1 damage was observed by ice estab11shment around the base

- of trees. Branches near the ice surface would. melt free by d1fferent1a]
‘solar melting but branches entrapped be]ow the surfate would be vulne-

rable to snappage under the weight of collapsing ice undermined by

basal water flow. The above effect and the infldence of moving ice
physicale battering.trees was observed during tﬁg’1977 ice break-up
period. Befh icé 'and wood debris carried by the flow scarred trees
along tae reute of the f]ooding. The ice flow was backed up at First’

Cahyon during this period,'extending the influence of ice and debris

»'daﬁage beyond the expected line.of flow. -

" The influence of freeze-up was not ebserved on the fan.

. - A ‘45
Flooding -

I '
Flood‘events were sxmvlar in 3ffect to. ice break -up events.

#hys1cal damage - includshg removal of ind1viduals was caused by flood

debris battering against.plants ‘and through-undermlnjng of the stream

v

/
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bank resulting in Slumpage. Recession of the’ east. bank of the west fan

was observed following major flood events during the summer of 1976.
:;i’ G ~
' Scars were aged for individuals of Picea g]auca and Larix laricina

-

‘to estwmate ‘dates of former flood events. 'Problems with aging are

distussed in Sgrang (1975). From the cross-section data, maJor flood
events were .indicated for ]895, 1909 19L6 1922 1940, 1954, 1957
1964 and ]972 Marly of these dates were supported by reports in the

- lwterature (Strang 1975, Parker et al 4973)

“The flow record available (1960- ]975) included two maJor f]ood

A

events. The flood of largest magnitude occurred in 1964 with a second

daﬁaging flood 1n 1972 An examtnatlon of the records revea]ed that in-

all but two years, pejf/flow occurred in June with low flow meost

¥

commonly occurr1ng in" March. Thls corresponds to maximum snow melt and

%0 flash reSponse from rapid convectlon ra1nfall runoff from the water-

shed. L e
The June 1976 event OCCurred within 8 hr of the three.day

[A)

ra1nfall fﬂbth Prairie Creek and the Nahann1 River tevelled to over-
bank f1ow Photo pa1r Fig. 16 lllustrates the change 1n flow regime

durlng this period. A few vegetated surfaces were temporarlly drowned

,but those were restrtcted to tolerant Saltx bars, silt pockets of annual

. CompOSJtae specwes and the edges of Jun[perus hor]zontalls teqraces

" The fiood marked the peak flow p0551b1e before maJor vegetated areas\\\\\\

~ ofl the west'fan. The_bedload of-the South.Nahann :

-

wou]d be inundated, . : .

Abandoned channels on the west fan were observed to have minor
a.

‘ flow durlng this period. Subsurface flow was also vwsible where it

exited and fohned two pools of clear water in headward ergded ch¥nels

er and Prairie

. ity O s

S
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Fig.

16.

Photographic pair illustrating erosive action of U

1976 flood, Prairie Creek fan, N.W.T.

~
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}qrposed gravef bar within the annual floqE'zone

~ vegetation.

[, f"“'t e 63

Creek were act1ve1y movxng durTnﬁ*thf’/flood as 1nd1cated by a “loud
grinding of rolling cobbles and by changed bedforms following the flood %

.
fCR

Active scourlng and phys cal damage of vegetatlon was thus .possible ‘ﬁ

within the streambed cqﬁtr1but1ng to the absence of(Qeedllngs bn the

. The’silt load of both Pra1r1e Creek and the South Nahanni River

1ncreased during. the f]ood - This was most noticeable in Prairie Creek

) wh1ch flowed crysta] clear ddrlng Tow f]ow The suspended sediments in

part or1glnated along the c]ay banks near the far head Mudballs of e o
) _

gravel in a clay matrix a]so fdrmed near thlS Tocation. The d1s1nte—

>

7‘grat10n of these forms provided a seedbed for a Ror1gg . and a |

/g v £ v '
R

. eneg%o $P. F]ood rafted. debrIS a]so-prov1ded both an inggliate -

X 78 a,

s

colbnlzatlon surface (where anulntact mat df vegetation was transpprted 2
. A . 2 —'. o

dbEd 4 ) )‘J"' .. . r

'and geposited) and langt,

F1g 17 provides an exampl of*the annua] flow pattern. Itvis

[

suspected that subsurface‘glow corre]ates to stream flow and has a

<

significant influence onﬂthe compos1t10n, growth ag% survival of

. The alluvial soils of Praj Creek have deveioped ove“ S
deltaic limestone(and}do1omitié outwasf. The soils are)calcareods,\IOW_ - ‘
in organie matter,vand réry initexture from sand to silty clay loam,
Han{ display cumulicv]ayering,nithkborigpnatiqn weak to absentt
Physical and chenical pr;BErtieQ&of.il ‘soil profiles, associated with

the ma jor community types ’:are presented in Tabie 6. Soils are .

' “c1assifféd into threet;oiT'orders._Rigosoiic,tﬁleysolic and*Brunisolic.

- -
L. . . . 3 . . “ N
' : . . - S e . Tod )
N ' N - N . . . . ' ° . b '\\ o ' '». ¥ - .
. ‘ ST . . Lo . oe R . . . o } A
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Two major categories of soils werel present", shallow Orthic Regosols

“over the Prairie,(‘Ireek gravel deposits; deeper Cumuh’c Regosols,

‘G]%‘yso]s, and Brunisols en or near the South Nahanni Levee deposits.

N~

@The Orthic Regosols uere most &)mnon]y‘ associated with the heathv‘“ )
eonmunities. The LFH horu%n vamed from 0 to 3 cm in depth, over-_  :°
lying sand, silt or grave] dep051ts Depth of' gravel varied with

‘the presence and’ age of active and abandoned thannels. Surficia} »
ca]cium carbonate precipi’tatg,and desiccation cracking were visib']el |

-
on the o]der exposed s;.urfams with loess dep051ts and micro dune

o L features octurrfng‘n younﬁ de’b051ts in the sout‘heast portwn‘ill W]

the west faB Free carbonat_es, we&\ dete;tted throughou’t the.-sotu

vt with correspondd’ng high pH (7. 5-8 7, x=7.9). fAvaﬂab]e phosphgrus and e
potasSi'm' were-.low. Monsture reténtlon and avdilable mo1sture the ‘
latter measured grav1metr1caﬂbm the fleld were Tow. Percentage

c]ay was minimal. These fact\r~s are ref]ected 1n the dommance of

' drought ‘tolerant pT’ants 1nc1ud1ng Dryas drurrmondn Arctos‘taphx]os ’
‘( . Ay
uva-ursi, terrlcolous hghens -and xerophytlc bryophytes R

s ~ The South Nahanni’ mf]uenced dep,Qslt,s prov1de more mes1c substrates

Along the toe of the f'anf the surficial mater1als cons1st of series of

e
) -

altgrnating fine, coarse. and flbrlc bands Schematlc profﬂes of two .

%ﬂ excavations'“'tﬁustra‘teaa saaple of observed variations in. 1@ 'levee r

<

Cumulic Regosols. .~ - o L -
e Cumu]ic Regosols St , | -
o Soﬂ pit 3 (Fig. }8") was excavated _'_.th_-. A S
am_pems Mrjm_ﬁs/c‘rex sdrpoidea u. eamunity on a site\ .
hrgely iuﬂunu&bg msm Creek ﬂaoding. rro- L3 to soz of the .

e
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Surface Tackg any p'Lant cover. The surface topography reflects the

recent abandonment of three distrlbutary Channels which carry flow only

~

: ¥
during major ﬂood events $pr1ng(\observat1ons also revealed: that the

proTonged presence oﬁ river 1ce e de]afs germmatwn and restr1cts
U‘ .

the length of the gromng season The hor1zons* were composed of

4
ﬁoarse materla‘l dominated by the sand wiractlon (sand ésandy loams).

2 Y o e

F'ibric ]enses were: absent suggestmg that frequent ﬂood 1ntervals '

N

P estmcted' the growtmof a cqntlnuous p'lant cover, the Surf1c1a1

H

mterfa]sabeing*pr%nqgo severe dr‘ought or wind eros1on prov1ded a

‘poar Seed -bed;" 2r f}opdeVents 1nitTaHy' scoured and removed formoﬁy

Cow L » - . ' ’-_o?l "

vegetated ;urfacés ;4} Ly S . o R

. Soﬂ pr decreased from 8.4 for surface horlzons to 7 8 be]ow 24 cm

(Table 6) In. cont‘rast po.tassium, phosphorus, and percent orgamc matter

?mgreaSedwmth depttt,, ¢drresponding mth‘the tfa?is*it'non to a:tﬂner

X
textured substrate "The avag]able moisture 1n the solum corresponded

to soﬂ tqptures vnth coarser @atertals providing more xeric zones.

" In contrast to the soﬂs beneath the heath comnun1t1es, Soil

: .Pit 8 (F1g ]8) prov1des an: examp]e of a s1te dopinated by orgafnws and

South szann-i -R1-ver--sﬂts. pverbank flow from the South Nahanm R1ver j’"

'"'{uas the prlmary factor deve_'yo\ping the Gleyed CumtTf ic Regoso'l wi th minor -

'i'fi\llng and scourmg by Prairle Creek during seve{e flood events

,'ﬂff-- Flbric horizons uere donﬁnated by Equlsetum and Popu'lus balsamfera
' 2.

RS ;"“fragments., Stalks, Ie‘aves bark anﬂ wood components Could be dIStin-

‘ "'-.ea muca needle htter provided a m1nor contribution to

s
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sheet flow or ponding). A film p;'trd'ust op am unbroken herbaceous cover,

- the current unscarred overstory of Pop% ba]samfera atd P1cea glauca,

- exdmined. It was i

raised silt depositlon mantling -tree trunks up to 16 cm in depth and

"no evidence for fluvial scour, indicate the continuation of fluvial

deposition at Tow velocities. : ) A
Fig. 19 brovidés;igie'tch of two additional profile types. Pit 12

contained an 1nterestmg combination of coarse and very fine matemal

with a 1to3cm ]ayer of vo]camc ash located at a depth of 54 cm -

below the current surface « The areal extent of the’ depbsn was not ”

v

Yied in two soil excavations.

. Nolcahic Ash

% ‘Wlcanic glass - N 602 o ‘ -
- Calcite ‘ .. 30% - -
Pyroxene, Hornblende , _ ' tr .
“Olivine . - - tr .
: P]agloc]asg Wery f1ne) : “tr
Quartz R S “0-tr

‘The ash may be an extensmn of theﬁate Rwer Ash depos1t The géogra-

~

phical extent has been documé‘ated by:x[aegbekmo et a] (}959) Slmﬂar vo'lcamc )

: y;s'have, been found_ on a],]uvfiaj fans in wastern Alberta (Rutter °

ash de

"]977pers com) S ' e

\.v, -

"Soit Pit 'IO (Fig 19) displays a combmation of coarse and fine
‘textured bands separated b_y bur'led Tit ?,. The so” P1 + was located __{. s

in an abandoned bralded channel The ongm'of the sand” and grave] o

_‘»layers are attrihuted to the scouring actien of Pra1r1e Creek f}ow. -

yf tbe east fan Auring; the spring.

‘Sﬂty Joam and.sﬂty c'ta_v loam deposf/ tion was\olserved along the toe

'gf 19152 'ln dreas here simnar soil
).pcif pocket—déposits identiﬁed
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. dEpoSltS aTong tﬂe South Nahanni R1ver cutoff

I T

potentia11x harsh‘on the vegetation, through expoSure, removal Or fus

A% as.clay mud balls yére visible near the base of .the soil profiie.

Modern mud balls of similar composition were observed near the head
of the fan following a majdr flood event of 197%6. |

As indicated earlier, several soil profiles recorded a-history of
oast fire. Both buried charcoal and ash residue horizons were encoun- {2‘
tered throughout the: alluvial fan. Ash layers ranged froﬁbQ;S'cn to

14 cm_in thickness with the larger zones combining ash with fibric

- material. A soil pit excavaied w1th1n a Larix 1ar1c1na -Picea glauca/

Sa]1x/Arctostaphylos uva-ursi ct in the centra] port1on of: the fan, s

revealed a h1story of a w\

be]ow the moaern surface.

1T ¥ nts occurrlng closer to
T . . _ "‘ir
_the surface S AN e .
_ ‘ ,

A

L2
»

Juvenlle stages of so1] formation were observed on a number of

sites where reqfnt floodlng had not occurred. An Ah horlzon bordered

by a narrow ]eached zone and mottled subsurface Jayecs was observed on’

-

one occaswn m an L laricma P. g’lau%/SaH)_(ée. uva- ursi comumty (O

G]eying was noted in the profsles henea& a Poglus balsamn"era-g
p ARES .

g}auca/Alnus 1ncana/Equlsetum communvty occurrlng tn areas of saturated
2 .

A )

The gg;ls also provaded‘a record of scour and deposwt1on both (

.-..\ '-"_o-

‘2 .b * '.':‘-"’*'5 . : 1- :-'-a. '.' ”
: - . Sore R o= b - d
e i -

;uffocation'of rootsﬁu’ |
Soil temperature var1at1on a;\‘O' 30 and G#fcm depths beneath a

“n
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. . 3
dampened rapidly with depth. Surficial temperatures var'ied a maximum
. of 13° ¢ in one 24 h ‘p.eriod.A

- , . d
T ) »

Meteorological Obs:er\?ations : : : on

Temperature L , -

Fig. 21 shows weekly mean max1mum,,mean mimmum and ‘mean tempe- -
ratures for Prairie Creek a'lluvial fan‘from June 21 to September 17 ‘

1976 The va'lues are based on readings takep at 6 ﬁrmtervals

-«

mmmUm and mean temper'atures were lowest Qn the late August earl y?
September and highest in EaHly Auguet %ximum temperatui?s devuted

fromt,th1s trend. reachlﬁg Eeak temperatures in late July and recordmg

‘ ’ . v y

the lowest values in mid- Augus,t | : b & r“’L T
The monthly mean teayerqtu)res in July and August on the |
compaﬁred to the data frd:n the sbrround‘lng m%f" rg]ogwal statmns

k4 L
: e

From this Hnnted 'fnf on, the tempehature Corresponds most ¢

an were :

/élosely to\u‘atsan Lake. o ey » bt

e
/ M . oo
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fra ’ ; '
Table 7. Mean month]y temperatures July and Augﬁ)st fo: Prairie Creek
, « fan and vicinity (Environment Canada 1977).
a . ’ A ’ . ) 3 . - .
v oo | . July % August % . Year
'%x ’ . ‘ T e
_ - praitie Creek Fan* . * 13 R E 1976
L Watson Lake o3 13 e
? o T TV 1 T15 . 1941-1970
Fort Simpsor c ' 17 - 16 1976
S S % DU T R T | 1941-1970
" Tungsten . 0 10, . 1976
S S e 10 . 1941-1970 -
Little Doctor Lake - + " 16 . 9 . 19%6
T e L ‘ " g . |
. . e e ' @ - = _ . " A
e * present study : L o . " ) a
ey 3’ o . ‘ ' - c , - . .0 ,
N MR ) ’ é : ! N

Evidence for the presevce of cold air drainage was observed

throughout the sxmer of 1976 Ear'lfnorning fbg .in the vil'ley .
occurred ou H da,ys Q-om July 19 to. SeptembEr 12 inclusive. ~ '

} Iabl'e 8 W\es the nluber oF days with freezing temggratures
at the adjoining mteorological stations m 1976. Qny fs the only

'“. e -: . g,
. %
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Table 8. Number of days with fréezing temperatures in 1976 at selected
sftes .in NWT and Yukon (Environment Canada 1977) %

L Month { ~
s ) : :
Site J F M A M J JA S O N D
Watson Lake, Yu 31 29 31 29 12 02 0 01 07 26 29 31
|
Tungsten, NWT 31 M 31 30 23 M 0 05 1 31 30 31
Fort Simpson, NWT 31 29 31 24 05 01 0 O 06 28 30 31

Nahanni Valley, NWT 30 29 31 28 M 0 0 M M M M M

e e e e e

7

During still clear evenings cooled air ponds in the valley. The narrow
canyon putlets are inadequate to drain off the cold air (Za]owgky 1976) .
Dendrological evidence further suggesfs the presence of 4 frost poéket
on the Prairie Creek fan. The frequent présence of the 'candelabra'
tree form, where lateral buds assume dominance, spggest frequent
incidence of terminal bud death by unseasonal frosts (Clayford et al.
1959). Heavy laden crowns of mature white sbruce snapped ~ff or bent
over by their weight indicate the occurrence of a distress cone crop,
initiated by frost stimulation of the reproductive buds. ’Za10wsky
(1967 cited in Scotter and Henry 1977) states that distress céne crops
occur 1-2 years after an early autumn or late spring frost. Frost
rings (Panshin and de Veeuw 1973), frost¥cankérs, burls (Zalowsky 1976)
%nd bark inclusions initiated by frost injury were obserJed bn cross-
sections of sampled trees. Thesé provide further gvidenée for the
presence of a frost pocket together with the observations of inhibited

healing of scars induced by flood damage.

x
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Precipitation
Total precipitation during the field season in 1976 was 29 cm.
Precipitation occurred on 41% of the days, ex. _eding 2.5 c¢cm on only
one day. Late afternoon showers were host omron’, 0t on associated with

electrical discharge over the Headless Range *n the*NW. Flood events
occurred on two occasions following a continuous two day downpour of
7.62 cm on July 2-3 and 3.22 cm on July 17-18.

fhe 1976 monthly record of precipitation for Fort Simpson and
Watson 1ake‘is presented in Table 5 (see Regional Climate). Snowfall’

for this season is presented in Table-9.

Table 9. Total snowfall (cm) for Watson Lake and Fort Simpson
1975-1976 (Environment Canada 1977)

e 7 -

Station _ JF M A M J J A S 0 N D
Watson 'Lake, Yuk 81 91 84 36 0 O M 0 0 O 8 15
Fort}impson, NWT 58 8 91 T 0 Q M 0 0 T T 13

Observat1ons dur1ng the sprlng of ]977 1dent1f1ed the presence of
lingering snow beneath the denser whlte spruce canopy of the South
Nahanni River 1evee forests The open fan/&as SNOw- free w1th on]y ]oca]
areas of small snow patches beneath creeping juniper and young white
spruce clumps. Exception to this occurred following two spring snow-
falls which covered.the'entire fan surface. The river ice, up to 2 m"

in depth, also influenced the snow—free.period of plant communities

! Y
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located on the southeast corner of the west fan. This ice did not

leave the area during the spring field period from mid April to May 9

1977.

Nina '} \ -
Wind ve]oc1t§ data for a gortlon of the 1976 field season are
presented in Appendix 1. Maximum values reached 27 km/hr.

Blowing sand and si]t were seen on several occasions bath on
' /

Prairie Creek fan and adjoining river bars. Incipient sand dune

features occurred in areas of concentrated fines on the open fan and
along }he South Nahanni River. Indirect evidence for high wind speeds
included the frequency of blow down areas and tree breaks within the
Tevee forests and uprooted trees on the open fan and on the pinnacle

.

near the fan head.

Winds were predominantly from the NW with the SW winds occurring
during periods of less intensity. Chinook winds occurred during

September (Marsh pers. comm., 1976). .

= <

Relative Humidity

Table 10 presents mean, mean max1mum and mean m1n1mum weekly
values. Amplitude was greatest durlng the Iast two weeks of Ju]y and

August during per}lds of h1ghest maxlmum temperatures (Flg 2])

Daily values deﬁreased dur1ng mld day r1s1ng to a max1mum at m1dnlght

<
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Table 10. Weekly mean re1at1ye,humjdity June 22 to September 6, 1976,
) Prairie Creek fan, N.W.T.

week * June July August Sept
beginning 22 28 0h12 19 26 02 09 16 23 30 06

— . -

Max. 92 86 91 '86 98 96 95 98 98 98 99 400
Min. 2733 35 32 34 29 35 40 57 30 35 33
Mean 60 60 63 59 66 62 65 69 77 64 &7 65

Amp1itude 66 53 56 55 64¢ 67 60 58 41 67 65 64

———— —_——
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Vegetation/Flora

Flora

The vascular flora of Prairie Creek alluvial fan consists of 190
species within 42 families (Appendix 2). Compositae‘is the largest
family with 24 species, followed by Graminaea (19 species), Salicaceae
(14 species) and Cyperaceae (14 species). Forty-five bf}ophytes in
18 families (Appendix 3) and 88 1fchens (Appendix 4) were collected

and identified.

Species rich genera include Carex, Equisetum, Salix, Erigeron,

Aster, Antennaria, Betula, and Ca]ahagrqstis. Species with the highest

frequency in sample quadrats are Picea glauca, Rosa acicularis,

Juniperus horizontalis, Arctostaphylos sva-ursi amd Carex scirﬁoidea.

A

» - -3
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Phytogeography

The flora of Prairie Creek alluvial fan was classified into
seven main geographic distribution types (Table 11). Species were
assigned to the distribution type or province (Gleason and Cronquist
1968) which best described the major area of their range.

A. yjjgiggggd d Species ‘

Widespread spec1es are those whose distribution is not restricted
to one or two vegetatlon provinces. For example they may occur in the
Northern Conifer Province (Boreal), Eastern beciduous Forest Province,
Grassland Province and Crodilleran Forest Province as defined by
Gleason and Cronquist (1968). As implied by their representation in '
several vegetation provinces their ranges extend over many phys1o- ~
graph1c and’c11mat12 variations. Their d1sEr1but10n is global (3%),
ref%rlcted to the Northern Hemisphere (14%),: or extended throughout
North America (12%). X |

Some of the more common species on Prairie Creek such as Agg;g;

staphylos uva-ursi, Equisetum E¥atense, Equisetum arvense and Potentilla

fruticosa belong to *this phytogeographic distribution type.
3

<
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Phytogeographical affinities of 182 vascular species from

83

Table 11.
Prairie Creek alluvial fan, N.W.T.
A. WIDESPREAD (29% of flora) Solidago canadensis

a. Global (3%)

Equisetwn arvense
Deschampsia caespitosa
Rorippa islandica
Potentilla norvegica
Triglochin palustris
Poa pratensis

b. Widespread Northern Hemisphere
- (Vax) | "
Calamagrostis neglecta
Goodyera repens
Gymnocarpiwn robertianum
Chenopodium capttatun
Carex capillaris
Potentilla fruticosa
Epilobiwn angustifolium
Hippuris vulgaris

Pyrola secunda

Galiwn boreale

Equisetum hiemale
Hierochloe odorata

Rosa acticularis

Pyrola asarifoltia

Pyrola chlorantha
Equisetunm pratense
Ed4uisetun sylvaticum
Equisetun fluviatile
Galium triflorum
Arctostaphylos uva-ursi
Hordeun jubatwm

Epilobiwn adenocaulon
Saliz bebbiana

Aster ciliotatus

c. North American Widespread
(12%)
Agrostis scabra

- Smilacina stellata

Corydalis aurea .
Pragaria virginiana —_—)
Achillea nigrescens
Achillea lanulosa

Equisetum fluviatile

L

Prunus virginiana
Rubus strigosus
Lathyrus ochroleucus
Senecto indecorus
Cornus stolonifera.
Actaea rubra

Senectio pauperculus
Hieracium gcabriusculum
Rublis pubescens

Salix interior
Glyceria striata
Geocaulon lividum
Cypripediwn calceolus

ARCTIC MONTANE (20% of flo

Equisetum variegatum
Cystopteris fragilis
Woodsia glabella

Carex scirpotidea
Eriophorum scheuchzeri
Tofieldia pusilla
Polygonwn viviparum
Saxifraga aizoides
Astragalus alpinus
Pinguicula.vulgaris
Calamagrostis purpurascens
Oxytropis varians
Vacciniwm uliginosum
Ranunculus hyperboreus
Trigsetwn spicatum
Carex glactialis

Carex saratilis
Saxifraga oppositifolia
Astragalus eucosmus -
Epilobium latifolium
Cassiope tetragona-
Lesquerella arctica
Carex membranacea
Primula stricita

'Rhododendron lapponicum

Antennaria isolepis
Calamagrostis lapponica
Bmpetrum nigrum

Salix alaxensis

~ Pestuca altaica

ra

/
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TABLE 11. (cont.)
S e TTTTTITTIIo Tt [N
b. Anctic Montane North America Danthonia intermedia
(4%) (including Greenland in Astragalus tenellus
some cases) Parmassia montanensis
Dryas integrifolia
Anemone parviflora o D. BOREAL/MONTANE (29% of flora)
Sarifrage tricuspidata )
Salix arbusculoides a. Circumpolar Boreal/
Juncus albescens ‘ . Montane (9%)
Taraxacum lacerum Carex aquatilis
Arnica alpina ssp. angustifolia Alnus crispa
Arnica alpina ssp. attenuata Parnassia palustris
Antennaria densifolia Juntiperus communis’

Calamagrostis canadensis
Juncus alpinus

C. CORDILLERAN (17% of flora)
Moneses uniflora

a. Cordilleran with representation Allium schoenoprasgm-
in Eurasia (5%) Corallorrhiza trifida
Aster alpinus . Erigeron acris
Juncus arcticus Calypso bulbosa
Thalictrum alpinum Gentiana acuta”
Androsace chamaejasme €ypripedium guttatum
Aster sibiricus : Boschniakia rossica -_
" Erigeron lonchophyllus _ Cornus canadensis
Artemisia frigida ) Oxytropis varians

Arctostaphylos rubra

Selaginella selaginoides b. Boreal/Montane

North America (8%)

A ]

b. Cordilleran restricted to Carex anmrea
North America (12%) Habenaria obtusata
Salixz lasiandra : Populus tremuloides
Agropyron violacium Salix planifolia
Juncus albescens Betula papyrifera
Arnica alpina- ssp. tomentosa Elymus innovatus
Crepis elegans =~ - | ' Habenaria hyperborea
Braya humilis ssp. rzchardsonzt Shepherdia canadenstis
Alnus tneana - - - o Elaeagnus commutata
Campanula aurita ~ Ledum groenlandicum
Bromus pumpellianus . . . .- 7°<:. _ ' Mertensia panticulata
Hedysarum mackenzii- Linnaea borealis

.Salix brachycarpa Oxytropis splendens
» Carex filifolia Salix novae-angliae
’ Sbltdago decumbens var. oreophtla

Linum lewesii

Saliz scouleriana )

Betula occidentalis ’

Delphinium glaucwn

Dryas drummondii

3
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Table 1T. (cont.)

— . A e e S e .

-

BOREAL

c. Boreal/Montane North and
'South America (.5%)

Anemone multifida
d. Boreal North Amerié; (1)2)

Juniperus horigontalis
Populus balsamifera
Minuartia ‘dawsonensis
Salix myrtillifolia
Carex concinna
Listera borealis
Ribes oxycnathoides
Castilleja raupit
Viburnum edule
Erigeron acris

Larix laricina

Picea glauca
Tofieldia glutinosa
Cypripedium passerinum
Orchis rotundifolia
Aquilegia brevistyla
Hedysarum alpinum
Salix rigida
Salix pseudomonticola
Lobelia kalmii
Oryzopsis pungens

85

E. GREAT LAKES FOREST/ BOREAL
(2%)

a. North America

Habenaria orbiculata *
Carex eburnea
Aralia nudicaulis

Lonicera dioica .
!

F. GRASSLAND NORTH AMERICA (3%)

Symphoricarpos occidentalis
Antennaria campestris
Agropyron trachycaulon
Aster pansus

Zygadenus elegans*

G. RESTRICTED DISTRIBUTION IN
NORTH AMERICA (.5%)

Elymus sibiricus

*  also montane, open woods/heaths/grasslands

N\
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7

B. Arctic Montane Spe ecies

Arctic Montane species are those whose d1str1but10ns are concen-
j/
trated\Jn northern (arctic, subachﬁc, northﬁrﬂlbﬂn@al) and mountainous

regions. This represents 20% of the’ vascu?ar"?}o Y} The distriBution

of 30 of these species Q}s c*rc&ﬁbolar to:tﬁe northern hemisphere;
eight species were res\t4cted to}Nbrth Amer16¥ w1th local disjuncts

\" -

in Greenland (Table ]]).
Many of these species were\sﬁﬁracteristic of - heath communi-
ties on Pra{rle Creef alluvial fan where micro-climatic varlatlon is

large, wind desiccation severe, and w1nter Snow cover m1n1ma1 Thesge

include Lesquerella arctlca, Primula §£Fl£i23 Aﬁgenggfjg_1§gﬂjg[gi,

A. densifolia, Taraxacum lacerum, Arnica alpina ssp. angustifolia and

ssp. attenuata, Tofieldia pusilla, Astragalus alpinus, Oxytropis

varians, the Carices and the grasses. Salix alaxensis is dominant
in tall scrub communities on the fan. The remainder of the species

occurred infrequently in local pockets on Prairie Creek fan.

C. Cordilleran Species

Cordil]eran3 species are those whose distribution iquarge]y
restricted .to the major mountain ranqes,’and adjacent lowlands of
North America. Nine species also occurred in mountainous‘area§ of

Eurasia. Seventeen percent of Prairie Creek fan flora was assigned to

b

/l:ED the Cordilleran species group. - - : -

-3. COrdlllera - a group of mountfin ranges or range forming the main moun-
tain axis of a continent; in North America refers to the .
mountain ranges separating the Pacific Ocean and the Cen-
tral Lowlands (Prairies)(American Geological Institute

1962).
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F]

Dryas drummondii, the dominant‘pioneer gravel co]oni;er on Prairie
Creek fan, falls into this geographic dist}ibution, as do many of the
sfan compositae Speciés. Most of the species in this list were abundant
on Prairie Creek fan reflecting its location in a mountainous area
characterized by a calcareous gravel substrate, severe zeric micro-

climate and proximity tor the surrounding alpine uplands of the Nahanni

Range.

D. Boreal/Montane Species

These species are those whose distributjon is concentrated in
.

northern forests with some representation in mountainous (montane)

areas. Twenty-nine percent of the Prairie Creea flora were listed in

3
<

this group.

Many of Prairie Creek's forest trees, shrubs and herbs are
associated with the boreal forests throughout North ‘America or world-
wide. Boreal/montane associations are freqﬁent.(S%). The dominant

tree species on the fan, Picea glauca, Larix laricina and Populus

‘balsamifera are borecl North American in distribution. The common

understory species of Cornus. canadensis, Elymus innovatus and Carex

concinna represént boreal distributions. -

N st - - s

E. Great Lakes Forest/Boreal ‘Species-” ©--"'*¢

Rowe (1972) identified these fdrgst regions. The distribution

of four (2%) Praiﬁ?@ Creek species (Table 11) was concentrated in these

forest regions. Carex eburnea was the only species common on the fan.

-\
h ~—



: ‘disjuncf (Fig;‘23);

F. Grassland Species

The grassland geographic distribution is restricted to North
America. Five Prairie Creek fan species including two compositae,
one 1ily, one grass and one shrub are common North American grassland

'species. They occurred in heath communities on the fan.

—

G. Restricted~Distribution

Hultén (1968) mapé the distribution of Elymus sibiricus as mid-

Asiatic with local disjunct populations in Alaska, and southwestern
N.W.T./northern Alberta. It’is an introduced species to North America,

restricted ijn habitat to roadsides and clearings (Fig. 22).

Ly d

H.  Other \\
Y ‘

Four Tichens from the fan were of particular phytogeographic

interest for their restricted North American ranges. Peltigera

neckeri, Polybastia sendneri and Gisleria sp. have not previously \

been collected in North America. Leptogium papillosum was a first

collection record in Canada.

Tortella inclinata is a first record for Nahanni National Park.

LY
It is the‘ﬁ&%t_cqmmon~mﬁfs_on Prairie Creek fan, restricted to the

3

dwarf shrub communities:” Its present and quatérnary distribution has

been discussed by Miller (1976) who recognizes it as a glacial

-~

In summéry.the fan is a mixing ground for species of many geogra-

ph{cai affinities.
[



. S~

Fig. 23. Distribution map of Tortella inclinata (- = present and
4 = quaternary distribution (Miller 1976)).

+*

13 >

\.
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. ’\/}‘
I. Rare and Restricted Disjunct Fopulations

Kef%haw (1976) studied Xhe Canadian flora to{document species

"=

small nymbers or restricted

present in this country in su

habitats that they could disappear (Internat{5?a1

vation of Nature 1966). Two orckids of the Pfairie Creek flora were

x

ion for Conser-

listed (Table 12).

Fourteen species were included as restricted disjunct populations
‘in Canada but common i part of their range. Species with abundant 4

representation on the fan.included Dryas drummond11 and Hedysarum
\

More %estr1cted populations on the fan were Rhododendron

4

_mackenzii.

lapponicum and Primula stricta. ¢

i

cohisniwn .
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TABLE 12. Rare species and restricted populations from Prairie Creek
alluvial fan, N.W.T.

RARE SPECIES (after Kershaw 1976)

Cypripediwn guttatum
Cypripediun passerinum //

RESTRICTED DISJUNCT POPULATIONS BUT COMMON IN PART OF THEIR RANGE

Arnica tomentosa

Erigeron compdsitus
Erigeron elatus

Erigeron lonchophyllus
Lesquerella arctica
Elaeagnus commutata
Rhododendron lapponicum
Calamagrostis purpurascens

Elymus sibericus . -
Hecysarum mackenzii \ . | )

Tofieldia pusilla

Primula stricta ,
Dryas ondit T _ -

Salix Yrachycarpa
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Habitat Preference Types

Habitat>preference types for 121 vascular species of the Prairie

‘Creek flora were 1dent1f1ed from the floras (Table ]3,4 Representation

from both xeric and saturated environments were present on the fan.
}

Only 8% of the flora was characteristic alluvial flat/river valley

species, with an additional 6% common stream bank speciei A large .
representatlon (5%) 6fi disturbed habltat types (roads1des/c]ear1ngs)
existed, adapted to the continual surf1c1a1 disruption through

Flooding and scouring. Both calciphiles .and saline tolerant species

were represented on the fan.

Larix laricina, characteristic of bog/swamp habitats in the north,

provided an exception on Prairie Creek fan. Its distribution was
restricted éo xeric sil and mantled gravel sites which d}spTayed
no visible saturation‘thrdughouf the growing seasem.

The variety of habitat preference types ref]ectsAthe diversity

of physical site characteristics found on the restricted area of the

alluvial fan surface. . P

’ N

4. These were the more common species whose hab1tat preferences cou]d bé L

1dent1f1ed in the f1oras



DAMP FORESTS

Equisetum praténse
Gymmocarpiwn robertianum
Galium triflorum
Mertensta paniculata
Aquilegia brevistyla
Selaginella selaginoides
Cornus canadensis

Pyrola asarifolia

Solidage canadensis var. salebrosa

Listera borealis
Rabenarta obtusata
Habenaria orbiculata
Goodyera repens
Orchis rotundifolia
Calypso bulbosa
Cornus stolonifera
Ribes ozycanthoides

DRY FORESTS

Carexr concinng v
Populus tremuloides
Actaea rubra p
“Shepherdia canadensis
Linnaea borealis

STREAM BANKS

Salix planifolia
Salix myrtillifolia
Salix brachycarpa
Salix alarensis
Saliz interior (sand bars)
Alnus incana
:Calamagrostis neglecta
Deschampsia caespitosa
' Hierochloe odorata
Carex rostrata
Hippuris vulgaris

ROCKS/CLIFFS/SANDY SLOPES

Calamagrostis purpurascens
Elymus innovatus

Carexr eburnea .
Cystopteris fragilis
Juntperus horizontalis
Cassiope tetragona

ROADSIDES/CLEARINGS

Elymus sibiricus

Rorippa islandica

Potentilla norvegica

Achillea lanulosa

Hordeum jubatum

Poa pratenstis

Chenopodium capitatwn

Epilobium glandulosum var.
adenocaulon

Hieraciwn scabriusculum

SWAMPS/B0GS

Equisetum fluviatile
Equisetum palustre

Glycertia striata var. stricta

Danthonta intermedia
Carex membranaceae
Carex rostrata
Trigldchin palustris
Tofieldia glutinosa
Cypripedium calceolus
Cypripedium passerinum
Habenaria hyperborea
Corallorrhiza trifida
Gentiana acuta

" Pinguicula vulgaris

Erigeron acris
Senecio pauperculus
Vaceinium uliginosum
Betula glandulosa
Larix lariecina A

\




TABLE 13. (cont.)

PREFERENCE FOR CALCAREOUS SOILS

ALLUVIAL FLATS/RIVER VALLEYS

Juncus alpinus
Agropyron violaceum
Agrostis scabra
Hedysarum mackenzii
Hedysarum alpinum
Astragalus tenellus
Epilobiwn latifoliwn
Dryas drummondii
Antennaria pulcherrima
Aster sibiricus
Descurainia sophiodes
Chenopodium capitatum
Salix lasiandra
Shepherdia canadensis
Elaeagnus commutata
Populus balsamifera

HEATHS/MEADOWS/GRASSY SLOPES

Carex aurea

Carex filifolia
Calamagrostis canadensis -
Bromus pumpellianus
Agropyron violaceun
Calamagrostis lapponica
Juncus albescens’

"~ Allium schoenopradum ..

" Zygadenus elegans
Juniperus communis
Arctostaphylos rubra
Anemone parviflora
Anemone multifida
Delphintum glaucum
Parnassia pulustris
Galium boreile
Smilacina stellata"
Fragaria vzrgzntana
Lesquerella arctica - - -
Rhododendron Zappgptcum

Arnica alpzna ssp. angusttfblta

Aster alpinus

- Antennaria pulcherrima
Artemisia frigida
Tararxacum lacerum

-
Seléginella selaginotides
Carex concinna
Calamagrostis purpurascens
Lariz laricina
Carex eburnea
Carex glacialis
Woodsia glabella

PREFERENCE FOR SALINE SOILS

Primula stricta

WIDE ECOLOGICAL TOLERANCE

Pestuca altateca
Equisetum arvense
Potentilla fruticosa
Epilobium angustifolium
Corydalis aurea
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Classification
Cluster Apalysis

Similarities of quadrat clusters within each level of the dend
gram derived from the Clustan 1C program (Wishart 1975) using
quantitative (cover values) were identified. Thé synthesis table
derived from the Cornell CEP 3 (Twinspan) program assisted in seled-
ing which coeff?cient levels in the Clustan output were most useful
in classifying vegetation into community;types. |

Division at the 3 coefficient lével was selected to indicate
‘compositionally similar groups of quadrats. Fig. 24 highlights the
13 quaqrat groupings which separated out at.this'leve1. Cluster 1
was un&]ustered-at coeffic%ent]Q cluster 13at coefficient 6 and
cluster 10 at coefficient 5.9. The remainder of the quadrat clusters
separated ouf at or near coefficient 3. Compositionally no quadrét
group at this level is noticeaE]y distincf from all others. The
dominant species (highest covef and freguenqy in each cluster are

Tisted in Fig. 24. 1In two cases a lower level of division was selected

to name community types (ct) where:

1. two structurally distinct cts were grouped together at coeffi-

cient level 3'(D;yas drummondii heath ¢t and Picea qlauca/D.

drummondii savannah ct at coefficient level 2.4)

2. two quadrat groups separating at coefficient Tevel 2.0 occupied

distinct habitats and displayeg/vériable species dominance (Cornus

stolonifera/Potentilla frutiéosa/Arctostaﬁﬁy]os uva-ursi and

Betula/SalixEquisetum scrub cts).
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breviations defined in Append-

ora[*no, of quadrats;**ab

.dendrogram of Prairie Creek f3

Cluster
ix 7).

. Fig. 24,

4
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The initTat-Cluster divisfon occurred at coefficient 40.
This division was indicative of two compositionally distinct
quadrat groupings. |

One cluster was dominated E% quadrats representative of
two heath cts (Arctostaphylos uva-ursi/Juniperus horizontalis/
Lichen ct, J. hQ[izQﬂtalis/ggggx_ct) and gne woodland ct (Picea

glauca-larix ]aricina/g.‘horizonta]is/Carex:scirpoidea ct).

A. uva-ursi and J. horizontalis occurred with the greatest
frequency (100%) in all quadrats in tﬁ}s cluster. The quadrats
were located on xeric to mesic sites with silt/sand over gravel
depths ragging from-2 to 80 cm. All quadrat sftes e*périenue
infrequent flooding.

Y The qu;drats of the second cluster inc]uded Dryas drummondi i
dominated quadrats (Dryas drummendij ct. and P. glauca/D. drum-
mondii ct), two scrub cts (Salix/Potentilla fruticosa/A. uva-ursj
ct, Betula—Sg]ix/Equisetum ct) and eight forest cts (B,vglgggg/)'

Rosa atigu1arjs/Ljnuaea Bbrea]ig ct, P. qlquca/Juniperus communis
ct, P. glauca/R. acicularis/Equisetum ct,P. glauca-Populus bal-

~samifera,/Alnus incana/Equisetum ct, P. qlauca-Betula papyrifera/

Cornus stolonifera-R. aciculari§/Cornus canadensis ct, P.glauca
P. balsamifera/Rosa acicula[i§/c.:;anadénsis;tand_thefE.,gliuci—
L, laricipa/Salix/A, uva-ursi ct.)(Fig. 24). The unifying

features in this cluster were less distinct. Quadrats were

representative of both frequently flooded. and flood-free sites.

<z

© Community Types

Community types were grouped by structure into four units for -



discuésion purposes :. heath5 (dwarf shrub), strub, savahnah/wood]and
and forest. These groups in addition to a barrens ( <10% vegetation
cover) were used in the cartographic display of plant communities on
“the fan (Map 1). |

Quadrat data, general field knowledge and the results from the
Clﬂsten 1C program contributed to the designation and descriptions
of each community type. Transitional quadrats‘(with characteristics
common to other c]usters)'were present in most of the clusters,
reflecting a weakness of classificetion methods. The transitional

characteristics of these quadrats were not included when describing

A .

- community types.
. The heath communitie; occupy the largest,area on Prairie Creek

alluvial fan. They occur on Regoso]1c soils characterized by a
<
shallow desiccated silt mantle over an extensive gravel basement in

areas which largely escgpe the influence of'thiﬂSouth.Nahanni River.

Extensive bare areas are present in these commbaities. leegumes,

Carices and Composites are well Sepresented. Terricolous lichens
— - “ L]

are common in the group. Bryophytes are less well represented,

restricted to the moister crevasses on the des1ccated surfaces.

1

The serub communities were minor .in terms of total areal

98

coverage on the fan but s1gn1f1cant in terms of successional processes.

The Salix interior/Equisetum hyemale ct formed On'the'deepdeuth

.
-5. Heath - “a commun1ty usually occurring in cool climates, often
dry, usually without trees and uncultivated, character1zed

by low shrubby plants mostly in the family Er1caceae",

(Hanson 1962). \/8



- \
. € N

[

99

Nahéhni shoreline silts.6 Species composition consisted of those
toferégt to annual inundation of flood waters and depositio; of
fine silts and sands. No soil development was observed. The other
scrub communities were more diverse in terms of(;becies composition
and habitat characteristics. They occupied fan and river deposits;
channels, channel bars, forest openings and edges; xeric and moist
sites; flooded and flood free surfaces. Dwarf shrubs?/Graminoids
and Carices formed the low strata in these communities. Bare ground
cover varied from 0 to 60%_8f the surface. Bryophytes and lichens
were of minor significdnce in this group.

The savannah/woodland and forest communities were theigredominant

community types alongf}he South Nahanni River, extending onto the

fan where surficial silt depth permitted successful tree growth.
. e

- - . - " .
" Commynity Descriptions
) ~
Heath Communities .

Juniperus horizontalis, Arctosfaphy]os uva-ursi and Dryas

“drummondii are the)ﬁggt prominent species in_the three heath commu- -

nities: Juniperué’horizonta]is/Carex community type (cg), Arcto-

staphilos uva-ursi/Juniperus horizbnta]js/Lichen_ct,“and‘Dryas o

drummondii ct. These three diagnostic species are ubiquﬁtous pioneer .
shrub species ‘on exposed arid sandy and gravelly barrens in’ the montane

’regions of many western North American mountains (Hulten 1968 Hettinger

et al. 1973) with the range of J. horizontalis and A. uva-ursi
1 , - . /

xtending throughout the non-arctic regions of Canada. A1l three

o~

6. Not included in the Clustan 1C program. '
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species roat in one favorable locality and extend prostrate stems over
* less favorable sites. . ' : vn

The heath commun1t1es occur where calcareous sand sandy
loam and silty 1oam deposits range from 0 to 50 cm in depth, under-
lain by coarse gravel (.2 to 7.5_cm), cobbles (7.5 to 25 cm) and
stones (25 to 60 cm). Precipitation rapidly percolates through
- these permeable coarse materials. The si]fy loams on the old
surfaces have developed polygonal desiccation patterns where g:avei
is within 10 cm of the surface. Soil pH ranged from 7. 6 to 8.5;
carbonates were calculated as 78%.

The dwarf shrub structure (woohy perennials <1 m in he1ght)
fac1]1tates silt abrasion and de51ccat1on of the plants from the
prevailing NNW winds. Trees growing within the heath commu-
nities_frequent1y displayed stunted gréwth, tip die ba;k and cande-
A]abra growth form (Fig. 25). N

Gfaminoides and Compositae occur in the ngg§_drummoﬁdii ct,
occurring on recent]y'abandonéd flood channels and in the~fféquent1y

inundated Juniperus horizontalis/Carex ct. In contrast a xerophytic

cryptogamic stratum, I equmep and carices dominate the Arctostaphylos

uva—urs%/g, horizontalis ct on the older abandoned channels and

channel bars.

1. Dryas drummondii ct

The D. drummondii ct (Map 1) is frequent on.both receﬁt]y
" abandoned gravel channels and older xeric channel bar surfaces
throughout the alluvial fan. Flood rafted méter%al, sand and gravel

splays, channel bedform patterns and the historic aerial photographic

~

A



) | 10}

’ . 3 )
Fig. 25. Picea qlauca frequently displayed stunted growth, tip die
back, candelabra growth form, carpenter ant daage, flood

and fire scarring. :

s

*

el

Fig. 26. Dryas drummondii comnunity on abandoned terraces and stream
beds, Prairie Creek fan.

'
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record provides evidence of former inundation by floodwaters on a]]{
of the sites. Surface gravels are characteristic of this ct.

The £¥?xg§.g[ymepdji_ct ¥s distinguished by a dominance of D.
drummondii (Fig. 26) which was recorded hawing a cover of 16 to 80%
in the sample quadrats placed in this ct. Scattered Picea 9lauca,

Larix laricina, ‘Pqpulus balsamifera and Betula papyr1fera seedlings

and saplings are associated with the D _rxg§ (Tab]e 14). Picea seedlings
are locally abundant in the scour channel of the west fan. |

| Within these f]oqd~scqu?éd_grdve1'surches,'floristic richness
!’ | is relatively high (14 shrﬁb,‘ZQ herb.species) with plants occurring

as scattered individuals in samll silt and sand pockets. Potentilla

N\ v
fruticosa occurs most frequently fol]owed by Solidago decumbens,

‘Arctostaphy1os uva-ursi and Carex sc1rp01dea These vascular species
\are characteristic of disturbed xeric sites in boreal and montane
areas of North Amer1ca (Hu]ten 1968) | :
Lichens and bryophytes are sparse to absent (Appendix 5)

xi?' Arctostaphy]os uva-ursi/Juniperus horizontalis/Lichen ct

The A. uva-ursi/J. horizontalis/Lichen ct has developed on the

channel bars and terraces of Prairie Creek fan west of the current
active channels (Map 1). Gravels Tie close to_ihe surface (2 to 50
cm, mean depth of_ 20 cm). A whitish grey carbonate prec1p1tate
mantles the desiccated surface silts and silt loams. ln situe charred
‘wood fragments‘provide evidence for bast f{res. The presence of a

moderately diverse ]1chen mat (1nc1ud1ng Fulgensia bractaeta,

Cetraria cuclata, C. nivalis, glgggggggiipd Thamn011asf,ref1ect the

NS




103

x ¥

L R R IR
+
*

+ 4+
LR N O 4
+

Ed
L 4
—

*
-4+
" ac o N e~
L I N
N+
———— o

~N b~

-— ~ 4

" -y~

— 4+

o~~~

*

[Vl R N -4
oy + + P A

O+ Y —

+
+*

+
LR IR 2 2 2 4

-
+ +
+
+ + 4+

b b -

- — i —

«— 4t -
MOttt

e+
L2 I A e Mo B 2

wTVY YIVYY
unqqeo gy
ey Wi
nob¥yy . ympobA}
ITTNIT VIV TS
nodrv vvaApooy
<o1¢a~:< Y08
™Moy vYay
™vyndern 'y
vryofrnnap vrmanywy
nyrvea ndovpfixg
ymdye ymvbrigry
WY YMYQUYY WEMTVITH
myyodrdovefiy 3
rmyrroduocd uova
nodye vy
wrrw yrpvnbn
NAXYYS XYYYS
Inmy Ve
Yo Ydnmp
) rvhded vyoog
I pooTY YIVYO)

vryolrd x3ve)
Travayome wirveeApay
rmymvadnred  oYNNag
ymyonowvy w3
I YYVTMVIYHY
nprodvrr v
I7VIVOq WYY

82

§9 SYLOZ BLLLY B
19 YrUueAlS

YIPuommmp g /vomNgé VIvT4

L LI 4

95 49

S

0 2l €L {5 821
Jwdpend

13 Ry MPuommp Tofvg

LLpuowunup* D\cu:m\m e3dLd 3y} pue ru :pmm;,rpn:oeszgu seAug ayjy (i 'sassetd

‘
4

“39 yeuueAeS -
JA3A0D JUR |4

“dLo8lqe]



TR WY i e
o 1o

WenNgrn

e 2

]

«

104

—~ 4 o

+

L

I

+

yve
N3HIIT
SSOW

THUYIUGD xdrdo

T omrervonbng
nproyydor vinvvmng
Y03 vy wmrqoid;
somwAiyoryy u ovby
vroypveyb vymg
napwaydy rdoghixg
7o) vbany rohvg
nproymmyve xryos
rofrvor vrovhy

82

i —

§9 SYLOZ BLL L9 85 Y 95 L9
32 yeuuRAmS
TYPUOMMp g /wemwyE vavyy

§§ 09 920 €L 65 (5 82l

‘ON JeapEnd

13 yivay rypuownmyp rofivg

a._u-nw

*panuL3u0) ‘p| aiqey



)
NI~ o ey 3~ N VRPN AT P Sy W o e R o Firncrse v el e g s LLELAAE L L )

L

<

TR o

105

A

absence of recent flooding (Crum 1976).
Three trees, 16 shrub and 62 herb species: were recorded in
quadrats sampling this community (Appendix 8). Arctostaphylos uva-

[~-]
ursi and Juniperus horizontalis occur with the highest quadrat

frequency (100%) and account for the major plant cover in this

community (Fig. 27). » . Carex filifolia and C. scirpoidea,

.E]ymus innovatus, 22 species of - Compositae

and 7 legumes visually dominate the herb layer. Dryas drummondii

is present where gravels are closer to the surface. 7

Picea glauca seedlings are locally abuhdant adjacent to seed
trees which are widely scattered throughout this commuqity., The
seed trees a;e predominantly stunted (§:3 m).

A depauperatg,bryophyte cover has established in this ct With

" the greatest density in the moist crevasses of the desiccation

cracks.

3_ Juniperus horizontalis/Carex ct

This community type occurs on silt hanf1ed channel bar surfaces
located adjacent to the dry Qrave] dn;ﬁnage chaninels of the west fan
and the north east fan (Fig. 27 ). Surfﬁce sands and'siltsvvary
from 25 to 50 cm (méqn 40 cm) in deptﬁ.~ Béﬁdﬁng of silt ana sand

layers was evident in areas close to the toe of thé fan. Subsurface

flow at 25 cm to 1 m depth was observed following major precipitation
N AN

events and during spring melt. Wind blown deposifs were evident in

scattered pockets. Flood deposited coarse sands and silts and flood
. - T

rafted debris were present in most quadrats placed in this ct. sﬁg]f

“ice was observed to rest over much of this, melting in situe during

[
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Table 15. - Plant cover in the Arctostaphylos

uva-ursi/Juniperus horizontalis/Lichen ct
amd the J. horizontalis/Carex ct.
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Plant species cover in the Arctostaphms uva-ursi/
Juniperus horizontalis/Lichen ct and the J. horizontalis/
Carex ct. )

Table 15.

Yo
~

-

Actostaphylos uva-urdd/Jundperus horizontalis/Lichen ct. N

Species

12

30

Quadrat No.

35 15 851

M 25 0

2 4 N

33 3 29 40 38

45 37 17 18 23 19
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Fig. 27. Heath communities: (a) Arctostaphylos uva-ursi/Juniperus

horizontalis/Lichen ct illustrating the desiccated
surface (b} J. horizontalis/Carex ct.
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the spring. The resulting water ponding contributes to lack of

lichen Qrowth in this ct.

Juniperus horizontalis, Carex scirpoidea and Elymus innovatus

occurred in 100% of the quadrats with J. horizontalis contributing
the major plant cover averaging between 26 to 50%. Cross sections

of the Juniper revealed ages up to 88 yr .

. v. - . . - { -
Elymus innovatus is an opportunistic rhizomatus s; ci

frequently colonizing sandy soils in the western boreal and Tow

montane zone of North America (Hu]ténn1968). Carex scirpoidea i< a

common sedge of moist arctic a¥fd boreal meadows Arctostaphylos

uva-ursi, Potentilla fruticosa and Juniperus communis are important

shrubs in terms of frequen;y and cover. These are common species on
'xerfc and disturbed habitats in the boreal and’montaﬁe regions of
North America (Hulten 1968).

O Three tree, 18 shrub and 67 herb species “occur in this ct
(Aﬁpendix-s; Table 15). The diversity of plant species is greater than

in the'A. -uva-ursi/J. horizontalis/Lichen ct: Seventeen Compositae,

I

11 grasses, six cariees and six orchids are noticeable components in -
this ct. The grasses and carices dominate the herb layer resulting

in a grassland landscape.

Scrdb Communfties

Ty Salices dominated the three scrub communities: Salix interior/
Equisetum hxmenaléz Salix-Betula/Equisetum and Salix/Potentilla
) -« . P N X\ . . . . -

7. This ct was not included in Cluster and Ordination analyses as the
~ species composition was restricted to three species.

¢
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e

fruticosa/Arctostaphylos uva-ursi communities (Appendix 5, Table 16).

1

Shrub birch are common in areas of shallow to moderately deep silts

and exposed gravels.Salixinterior is a frequent ripa}ian shrub in the

boreal forest; S. alaxensis is a common pioneer speéies on river
alluvium, till deposits, subalpine shrub thickets and alpine tundra
in northwestern North America and the Kenai Peninsula (Argus 1973).

S. pseudomonticola is a cofimon boreal forest species beneath Populus

balsamifera canopies and along drainage channels in Picea glauca
1

forests. —

Equisetum is the most prdbminent member of the herbaceous forb

stratum. Cryptogamic species are rare to absent.

~

The S. interior/Ehymepale ct occupies the deep silts along

O

the South Nahanni River. The Betula/Salix/Equisetum ct Occﬁf§ﬂohf\\\

moderately déep silts deposited by the South Nahanni River and
bl

3

Prairie Creek. The Sa]ix/g, fruticosa/A. uva-ursi ct is associated

. 1 h f -
with Prairie Creek gravels along the Picea glauca and Larix laricina

dominated forests and on older abandoned drainage channels which P
bisect forest and heath communities. 7

’

1. Salix interior/Equisetum hymenale ct

- S. fnterior is the most successful pioneer colonizer of the
frequently flcoded channel bars along the Soﬁth Nahanni River
(Fig. 28). This ct occurs at the toe of the east fan and ét the base
of the Tow ridge separating Prairie Creek from Dry Canyon‘(Map 1).

S. interior successfully survives the addition of annual increments

of silts and sands.

The soils are saturated during spring thaw and following major

%



Table 16.
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(AR

Plant cover classes in three scrub community types.

Specjigs

Bet/Sa/Eq*

Quadrat No.
173 163 171

ct

Sa/Pf/Auu*

137 148 138

ct

Sa-i/Eq*
ct

190_]91 192

Betula glandulosa
Salix alaxensis

S. pseudomonticola
Equisetum arvense
Populus balsamifera
Potentilla fruticosa.
AMctostaphylos uva-urnsi
Psgea glauca

Salix arbusculoides
Connus stolonifera
Carex scinpoidea
Parnassia palustris
Elymud innovatus »
Canex concinna
Salix interior

Rosa acicularnis
Equisetum hymenale
-E. vardiegatum
Smilacina stellata
Habenaria hyperbonea
Solidago decumbens
Salix /u}g,(da
Pinguicula vulga/u,é
Equisetum pratense
Achillea Lanulosa
Vibuinum edule
Juniperus horizontalis.
Galium bonreale
Hedysapitep alpinum

H. mackénzid

Selag&nella sebaginoides

Alnus incana

- Dnyas drummondid

Betula pumila
Calamaghostis canadensis
- Erdgeron Lonchiphyllus

Antennarnia pulcherima — .

Asten alpinus.
Juniperus communis

—
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Table 16 Continued.

-

s »
' .
Bet/Sa/Eq* Sa/Pf/Auuf Sa-i/Eq*
Species ct ct. ct
Quadrat No.
. 173 163 171 137 148 138 190 191 192
Carex ebwwea T —
Senecio pauperculud ., +
Rubus strigosus v +
Shepherdia canadensis ) o
Vaccinium uliginosum 4+ ' , <
Gentiana acuta o : . +
Eleagnus commutata : +
Betwla oceidentalis . + .
Salix brachycarpa _ + .
Fragaria virginiana - +
MOSS R - ] + 2 3
LICHEN ' + : _
" BARE ] 3 3 3 2 2 2 6 © 5.

*Bet/Sa/Eq=Betuba/Sabix/Equis etun; Sa/Pf/Auu= Sabi ntitla fnutic
: / 5 Wu= Salix/Pote
aﬁcgoéfaphéfﬁmduvwgﬁug - Sa-1/Eq=Salix intenion/Equisetum. fruticosal .
adrats placed in the Sa-i/Eq ct 4 i 3 ’ v .
and the Opdinations /Eq ct were not included in the Cluster Analysis

\
LN :
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Fig. 28. Photograph along the toe of Prairie Creek fan of a Salix

interior community type.

Fig. 29. Salix/Potentilla ruticosa/Arctostaphylos uva-ursi shrub -
community along the east fan. _ e

P
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rainfall events. They remain moist throughout the summer drought
period. Surface moisture is maintained by overbank flow, downslope
and throughflow seepage.

Cryptogams are absent to sparse on thes?ifrequently flooded

deep silts.

Salix interior extends to 4 m in height Alnus incana was the only

additional shrub successful in colonizing this frequently flooded ¢

environment. , Individua17a]der reached a maximum height of 2.1 m.

TQeir density increased with a deCreai:/}prflood intensity and fre-
V Ad

'-quency. Young Picea glauca seedlings—-and saplings were also present

beneath the S. interior canopy. Seedlings showed no visible signs
of stress, proteé{ed from desiccation by the shrub cover, and adapting
the incrementakasilt deposition by developing an adventitous root
system. Equisetum bymeﬁale“wa§ the qnly hgrb componént within this ct.

e maa e / e e .
.

2. Betula/Salix/Equisetum ct

Salix alaxensis and S. pseudomonticola are the most prominent

species in fhis ct forming a collective cover between 16 and 26%"

(Table 16; Map 1).

~ . . Both the South
Nahanni ﬁivér and Prairie Creek periodically. inundate this ct

during spring break up and during major flosd events. fF]éod debris
1dy trapped at the base of .willows and suspended up to .3 m in their
branches. \ o !

So%]-auger probing indicated greater than 1 m depfh of fines over

the gravel basemenﬁ. This surface material was dominated by the silt
. , o

~,
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fraction with local surface splays of coarse sand and gravel. A clay
fraction contributed to the formation of a muck surface when saturated.
- The surficial silts nere moist below Slcm throughout the summer.
Throughf]ow’is thought to maintain this moist condition.
Wialow and shrub birch occur in.scattered clumps, with

Salices extending 4o 3.2 m in height. Two tree species; 12 shrubs
)

and 14 herbs occur in this ct. Populus balsamifera is tﬁe dominant

tree seedling and sapling. Decadent spruce from 2 cm to 7 cm in
heioht and dead leaders on young P. balsamifera (1.2 m in 2ight)
\\§\§£lect,stress. v

Potentilla fruticosa is a primary Component of the shrub layer.

It occurs with a scattered distribution. Equisetum arvense and
E. variegatum dominate the sparse forb layer with patches of Elymus

mrd 2
. | =5 . . . . . . -
Tnnovatus and Carex sciypqidea occurring on slightly drier microsites.
N

Cryptogams are rare to absent.

3. Salix/Potentilla fruticosa/ArctostaphyTos uva-ursi ct pa

/

This ct occurs in the moist per1phera] edge of the forests

it
\

on Pra1r1e Creek gravels and s1lts, and on abandoned channels
b1sseet1ng foreﬁtjcommun1t1es (Fig. 29; Map 1).. Emp]aced flood
rafted material 1s common, prov1d1ng a good seed bed for the. tree
seedlings. The absence of lichens and abundance of bare surface
silts or exposed'gnave] $p1ays sugééSf/Z:at this ct 'is regularly
" inundated by flood waters. &its are'sandy to sandy loam in texture
| with depths extending from 10 to 50 cm to gravel.” No ourieo organic -

“horizons were uncovered '
/': X . e

-

¥
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The willow complex includes six species dominated by Salix

arbusculoides. These deeper rooting shrubs are characteristic of

moist habitat. Damp silts were encountered 10 cm below the surface.

The Salices grew in scattered clumps.

- Populus balsamifera and Picea glauca seedlings less than .6 m

in height are very numergd//(36 seed1ings/100 m2 - ~ but .
few survive to sap]1ng<ﬁQage The ~.surviving - Picea
glafica occur as w1de]y scattered slow growing individuals (mean

dbh increment of 5 cm over 120 yr ).
The shrub component is represented by 17 species, the herb

layer by 24 species, varying in eomposition from quadrat to quadrat

(Appendix 5). Rosa acicularis, Cornus stolonifera and Viburnum edule
are most common on abandoned channel’s bissecting forests. "Shade

tolerant herbs inc]uding Mertensia paniculata and Parnassia palustre

c]uster at the base of these scattered shrubs P. palustre, Sela-

ane11a se]ag1no1des and‘Pinguicula vu]gar1s.occupy 1oca1.m02,9f9
microsites of ground water discharge along the base of shallow terraces

whereléhade is provided by the shrubs. Drier sites support opportu- -

nistic species including Arctostaphyltos uva-ursi, Juniperus horizon-

" talis, Dryas drummondii, a variety of composites ., sedges and

The cover of J. horizonta]iS'and A. uva-ursi each vary from-

5

1\to 5% with A. uva- urs1 occurring w1th greater frequency in the

grasses.

&
samp]e quadrats. Patches of Dryas drummondii occur on gravel sp]ays;

" _Elymus innovatus and Carex concinna were the most prominent forbs.

!
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Savannah/Woodland Communities ) 3
Two comnfunity types were classified as savannah/woodland

commurtities: Picea glauca/Dryas drummondii ct and P. glauca-larix

laricina/Juniperus horizontalis/Carex scirpoidea ct. They are des-

cribed below.

1. Picea glauca/Dryas drummondii ct

This ‘savannah ct occurs on older abandoned channel bars where

gravel lies between 2 to 40 cm (mean depth of 10 cm) below the surface.’

Red and black ant colonies are common. The average bare gravel/silt

surface per quadrat ranged from 6 to 15%.

The scattered P1cea glauca were often stunted, weakened by

extensive carpenter ant chambers ‘and t1p die back (F1g 25). Three

tree species have successfully ‘colonized this ct along with 10 shrub

)
LN

.and 18 herb speCie§ (Appendix 5).

~
/

D. drummondit fofmed the dominant cover with patches of Juni-

perus horizontalis occurring in areas of deeper surface silts. The .

other eight shrub species are scattered throughout the ct. Five

 regumes ten cnmposit and three sedge spec1es dom1nate the herb 1ayer

A xerophytlc cryptogam1c stratum 1nc1ud1ng C]adpnlas Fu]qen51a

‘bracteata and Ceratodon purpurens occupied the desiccated surface.

.

é. ‘Picea‘glaueaaLanixJ1aricina/Juniperus2hprizonta1is/€arex

scirpoidea ct 2o LT A S

This woedland ct décurs at the intefface between the Sd%th Nahanni

~ River levee and the Prairie Creek fan gravels, and forms wooded

islands among the Arctostaphylos uva-ursi[gf'norizontaIis/Lichen

, » . .
ct {Fig.- 30). Evidehcelof fire (charred wood, ash, fire scars) was

2



Fig. 30. Photographi-of a Picea qlauca-larix laricina/Juniperus

horizonialis/Carex scirpuidea ct (S.E. corner of we.l fan).

\
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observed in many of the sample quadrats. Butt swell on the trees is
infrequent reflectiﬁg the past History'of flood silt ahdvsand depo-
sition. Buried organic layers were uncovered in some quadrats. Flood
‘channels marked by adjacent flood scarred trgéﬁ and flood scours and
sand sp1éys run through this ct. BofH\Prairje Creek and the South
Nahanni-River floods contribute to the cyclic deposition-erosion
processes in the western zone with Prairie Creek providing the
origin of silt for the eastern fan components o% this ct. Recent
flooa abrasion and deposition on the plants and surface scours and
splays were observed in some quadrats. This included areas near the
toe of the west fan and on the centrgﬁ:island (Map 1). Silt and sand
depths over gravel ranged f;om over one metre to two centimetres

(mean’60 cm). Terraces were observed running parallel to adjacent

channels.

Four trees;'ZOIShrub'and 41 herb:spgcigs*:were recorded inﬂagis
ct (Appendix SA Tab]e 17). Tree density and age, and plant spec%es |
'comp051t1on in the quadrats represent1ng th1s ct varied with location

‘'on the fan. Open to moderately dense stands of P1cea glauca and Larix

]ar1c1na with an average of 1440 stems/ha of P. glgggg_and\JAO stems/ha
- of’ L Tar1c1na ., were recorded on thé west fan s1t955 Sixty-
”elght_percent of the‘stems are.less than 10 cm dbh. The larger P. glauca
. reach a maximum sampled age of 268 yrs at}31 cm'dbhv(Appendix 6).
B with depressed growth 104 to 1]0 yr B.P;/~ The majority of L. laricina
over 150 yr of age are who]]y or partia]ly rotten from butt rot
and are frequent]y infested w1th carpenter ants. Many are,defqrmed

'with renewed or multiple leaders and twisted stems.' Their boles

-



Tab]e_l7.

120

P]antAcher classes in the Picea glauca-Larix laricina/

Juniperus horizontalis/ Carex scirpoidea ct.

¢

Species

Quadrat
122 120 (21 18

MotattaphyLoA uva-ursd
Pleea glaucs .
larix Laricina

‘Juniperus horizontalis

Caxex 4cirpoidea

Rosa aciculanis
ELywps innovatus
Carex concinma

Cornus stolonifera
Galium boxeale
h&udu‘muuu
Cypripedium passeninum
Carex (ilifolia
m assanifolia .
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v .
are frequently bent at the base in the d1rect1on of former flood flow.

Arctostqphylos uva- ur51, Juniperus hor1zonta11s and L1nnaea bo-

realis were promjnent in the shrub layer of this ct. Rosa ac1cu1ar1s,

Cornus sto]onifera and Juniperus communis_were aTlso common shruyb
species in sampled quadrats located on the west fan. Carices wereé
prominent, A 26 to 75i bryophyte cover and a 16 to 50%
lichen cover was characteristic. ’

Quadrats placed in the easte €an P. glauca/L. laricina/

dJd. horizonta1is/c scirpoidea ct ¢ domira‘ed by L. 1ar1c1na

growing on a shallow (40 cm) silt layer over fan gravels. An average
of 4633 L. Yaricina stems per ha was calculated for this area. |
Mature L. laricina and P. glauca do nbt attain the height nsr age of
trees growing on %he South Nahanni'River levee. A maximum height of
.12.6 m was recorded for a 146 yr old P. glgggg_1n this ct. The Ba
success of young L,q]aricina beneath the upper canopy indicates that
this species will continue to dominate the tree combonenf of this ct

in the near future.

A. uva-ursi, J. horizontalis, Lonicera dioica, and Potentilla

*fruticosa were characteristic shrub species. Fragaria virginiana,

Carex scirpoidea, Cypr1ped1um passerinum and Aster c111o]atus are

the more frequent]y occurrlng forbs. E]ymus»1nnoyatus was abundant

where canopy was greatest.

The crybtogram cover was less in the eastern phéses of this ct

with a corresponding larger ba?e surface area.
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Forest Communities

Eight major forest community types were sampled. Lariy laricinpa,
Ropulus balsamifera and Picea glauca represent the thref/pajor tree

species in the forests.

L. laricipa is associated with sha]]ower silt deposits and more
frequent flood events. g. ba]sam1fera 1nhab1t the damp deep silts
along the South Nahanni River, the moist silts adjaeent‘to upfand
s]opes,cand éreas flooded by the acti&ities of Castor castren nsis,
Mature P. qlauca’ dom1nated forests are restricted to sites with

moderdte to deep silts, less frequent flood events and mesic conditions.

1. Eige§ 9layca - Larix laricina/ Salix/ Arctostaphylos uva-ursi ct.
The B. glauca-larix laricina/Salix/Arctostaphylos uva-ursi ct

is dominated,By L. laricina and P. glauca (Appendix 5).The roots of the

P. glauca are'embedded in thick silt d@posits-that'frequeht]y exceed

2 min depth. The origin 6f much of this sijt is the South Nahanni
River;{‘This ct is preddhinant]y located on the east fan at the.intere
faee of the South Nahanni River silfs and Prairievgreek dBposits
(Map 1). Evidence of recent f]oodin§ is infrequent A

L. laricina is a subdmenant spec1es w1th1n the ct w1th an’
: average sampled density of 650 stems per ha, in contrast to the
' sgpp]ed density of 2560 stems per‘ﬁ% for P. qlauca. P. glauca
ranged up €0 245'yr and 23 m in height; L. Taricing extended to 16 m
" in hei;ﬁt' ahd'ages*"uﬁ to 226 yr - | T
| Regeneration and sap]1ng success is -generous as 1nd1cated in

Appendlx 5. S. alaxensis and S. pseudomonticola dominate the shrub

[

Wt
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\\ . .
Table 18. Cover classes for speciesin the Picea glauca/Larix
laricina/Salix/Arctostaphylos uva-ursi community type.

Species 143 140 142 147 144 126 125 168 141 160 199 87 134 127 155 167 175 123 157 136 |

—
LR Y

Linnaea borealls
Juniperus hoaizontalis
Cornus atolonifera
Geocaulon Lividum
Pynola asanifolia
Salix arbusculoides
Populus blasamifera
Cypripedium passerinum +
Llarix laricina

Galium borealé

Potentills §ruticosa +

Solidago decumbens .

Elymus innovatus +

Carex concinna :

Alnus incama . '

Shepherdia caradensis ) +

. Juniperus communls LI |
Carex eburnea )

Rosa .acicularis ] + + 1

Senecio pauperculus

Anenome parviflona

Mctostaphylos uva-ursd

Picea glauca . 3 4 2

Betula papyrifera A

Viburnum edule

Coanus camadensds ' ) :

Pyrola secunda 4

. Equlsetum pratémse .

. Rubus pubescens _ R . - e - - +
Mie nuda + :
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Aotaea nubsk - . .
Setula gladdulosa ) + . . . X
Smilacina atellata . . 4
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- Table 18 Contihued

adrat Mo,
Species 12‘3’ 140 142 147 144 126 125 168 341 160 159 By 13 127 155 167 175 123 157 135
Eriophorun scheachzers ' T *
Carex saxatilia : 1+
MOSS J Y2 2 2 2 2 2 4 5, 2 2 4 3 4 34 3 4
LICHEN MRS B T T Y 1 1 o+ 4 LA T B T
BARE 1T 1 1 o+ o+ + 4 . 1 + 4
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cover beneath the tree canopy. Rosa acicularis and Linnaea borealis,

two boreal forest shrub species are also common in this ct. The drier

more opén sites support.mats of Arctostaphylos uva-ursi, scatteredc}//

Potentilla fruticosa, Elymus innovatus an Fragaria virginiana.

2. Picea glauca/Juniperus communis ct

The P. glauca/J. communis ct occupies deep (2m) very well drained

a]{uvial deposits on both the east and west fan. It occurs on the

Souéh Nahanni River levee (Map 1). Flooding is a frequent influence

as evidenced by unconsolidated surficial silt splays onvthe surface.

Severe bank erosion from flood waters has exposed roots and toppled

_trees where the community occurs a]onghfhe South Nahanni River ;hore1ine
N

A high frequency of sand lenses is visible in the Cumulic Regosolic

soils in this ct. Shoreline seepage occurs along the grave]/sénd

interface. \-—r" )
gjﬁ ' ' o/
The P. glauca/J. communis ct is an open forest of tall spruce

(mean height of 25 m) with an average density of 1560 stems per ha
(Appendix 6). frees"ranged in age up to 240 yrs. The boles of the
trees are frequently buried up to 60 cm, Many remain standing long

after death. Clumps of saplings survive within the deadfall pockets.

Sixteen shrubs dominated by J. communié,'Linnaea borealis and

patches of Rosa acicularis were recorded in this ct. Cornus stoloni-

fera was a frequent biit less prominent species in the sampled quadrats.

Thfrty—three forbs formed the forb 1ayef. Equisetum arQense and

sedges are dominant in ihis layer (Appendix 5, Table 19). Bryophytes -
and lichené are few to moderate. Unvegetated sand ang silt splays

are scattered among this ct.

P‘—\ '

/

o



Table 19.

and the P. glauca/Rosa‘ ac1cu1ar1s/L1nnaea bor

‘Plant cover classes in the Plcea

s

ealis cts

auca Jun]perus commun1s
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Species

Pleea plauu/Jw\lpuuu communds

Quadrlt No.
86 103 107 101 96 99 105 97 82 77 80 110 81

Picea glauca/?oca acicutaris/Unnaea borealis

7f 92 131 108 132

)

Liunaaavbaraalin

Juniperus gcommunia
Picea glauca (C2am)

Rosa acicularis

Shaphardia canadensis

Carexr concinna
Yidurnum edule

Cornus canadensis
Equisetum grvense
Salir pseudomonticola
Cornus stolonifara

Nitella nuda
Carer e¢durnea

Arctostaphylos uva-ursa

A. rubra
Lonicera dioioca

Ceoccaulon lividum

Pyrola asarifol

| Pyrola secunda

Salir arbusculoides,
Populus balsamifera
Cypripedium pagserinum

Larix laricinag
Aster ciliolatu
Goodyera repans
Pyrola chlorant

Bquisetum pratense

Galium boreales

Potentilla fruticosa

Elymus innovatu

Erigeron hyssopifolius

Carexz scirpoide

Anlennaria pulcherima
Orchis rotundifolia

Betula glandulo

Smilacina stellata
Ledum groenlandicum

Alnus inecana

iaq ’
Babenaria hyperborea
Juniperus horizontalis

ka

a

ca

Rubus pubescens

Anemons. parviflora

Lygadanus elega

fragaria virginiana
Parnassia palustris

Carex aursa

Equisatum soirpoidea

Salix bebdbiana

Agropyron traahycaulon

Car'ex capillard

ns

Empetrum nigrum

Bedysarum mackenszii
Calamagrostis neglecta
Solidago dequmbans
Senecio pauperculus
Pinguicula vulagris
Ledum groenlandicum
Nabsnaria obtusata

Gentiana acuta

Selaginella selaginoides

Fofieldia pusilla
Fquisetum variagatum
Dathonia tntermedia
Sromus pumpellianus

Arnica alpina
Aster sidiricus
Carex filifolia

Nerteneia paniculata
Salix myrtillifolia
Amalanchier alnffolia
Yaoinium uligmocum

Salix alazenatis

Solidago canadensis
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3. Picea glauca/Rosa acicularis/Linnaea borealis ct

This community  (Fig. 31) has extensive representation on well
drained mesic a]]bv1a1 deposits on both the east and west fan. A1l
of the sampled quadrats possessed 1nd1cat1ons of historical f]oodlng
in theaso1] profile record; most were ffre stands. The surv1va1 and
build-up of a moderately thick feathermoss ground cover suggests a
recent flood-free history. Total si]t depths ranged from 60 cm to
over 2 m.

P. glauca is the most prominent meﬁber of this ct with a mean
quadrat density ranging from 725 stems per ha to.67QO stems per ha.

Tree ages ranged from 120  to 350 yr (Appendix 6). Larix laricina

is a common younger associate occurring at low mean stand densities of

25 to 280 stems per ha. Populus balsamifera is a fess frequent and

older component in this P. glauca dominated community. Fal}én and
decaying P. balsamifera boles prd@idé evidence for a change\?n domi-
nance in mcst of the quadrats. : |

An open to moderafe]y closed forest canopy permits theAsuocess_

of a diversified =~ = shrub component including 22 sun and

shade “tolerant species Rosa acicularis displays a marked dom1nance . >

'exceed1ng the cover and frequency of other shrubs. Jun1perus communis

)
is also a prom1nént @ember of, th]S component (Table 19). -

Linnaea borea]is-is the most abundant dwarf shrub' Cornus -

_canadensis with an average cover rang1ng from 1 to 5% and Carex

&

conc1ﬁﬁa occurred in all sampled quadrats in this ct. Hy1ocom1um

splendens, Pleurozium schreberi and Ptilium cristacastrensis are, -

common bryophyte components The lichen Pe1t1gera.can1na is an

S




o

Fig. 371.

Photograph of a mature Picea glauca/Rosa acicularis/

. innaea borealis commun1tY\form1ng a band along the

South Nahanni River levee. |
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infrequent component in the ground cover.

4. ngu]us ba]sam1fera'Pﬂcea gjauca/A]nus 1ncana/_gy1setum ct

ThlS ct occurs on mes1c sand, silty ]oam and silty clay loam
deposits interspersed with buried litter layers. Moisture is main-
tained through sub-surface flow. tDrainage is poor restricted by a
hardpan layer and an increased ‘clay fr?ctlon with depth. Silt
accumulation has buried theiroot collar of the dominant mature P.
balsamifera and the sub-dominant P. glaggg_trees

Geographlcally this ct is located in 11near bands along the

South’ Nahann] River 1evee and on abandoned channel bars. (Map 1).

\ The P. balsamifera/P. ggauca/A 1ncana/Equ1setum ct consists of

PIRPr AL R S

closed canoples of 150 yr old trees ranging in density from 4000 to
28500 stems per ha. 0pen1ngs supportlng P. glgggg_w1th1n‘the 1 to

4 cm diameter c]ass .are frequent Mdan diameter of trees samp]ed was
13 cm; mean pelght was 14.8 m for P. ba]sam1fera The density of

P. glgggg ranged from 1050 to 2050 stems per ha with mean heights of

12 m ‘and mean d1ameters of 35 cm (Appendix 6) Tree denSIty decreases -
towards the central dort1ons of the communities associated with
extensive deadfa]] ths could be detected on photographs produced

by den51ty s]1c1ng (FLg 32). These patches of deadfa]], cauSed by

root rotwereassoc1at d with increased shrub cqver Burl damage

was observed ‘in some duadrats, thought to be a reflection of frost\

damage. - . \ : i

Three tree specie%, 17 shrub ~§nd-27;herﬁ:gpécfésf~wére-recordgfL
! ' - : .
in sample quadrats. representative of this ct (Appendix 5, Table 20)x”

L : e

a

4 \.‘v . - ¢
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Fig. 32. Density slicing of an aerial Photograph of the fan illus-
trates density of forest cover on the fan. The dense .
levee forests are displayed in white; dwarf shrub commy-
nities appear orange and exposed gravel appears black.

- /
.
. .
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Table 20. Plant -cover classes in the Populus ba]samfera Picea
g'luaca/A]nus incana/Equisetum ct.

<

. Quadrat No. .. . -
Species o 113 111 91 98109 8385 93.102 104
Pynola secunda S T o2
MiteLla nuda *
Equisetam arvense 3 4 2 NG
2 4+ +

Salix pseudomonticola
Habenaria hyperborea |

Carex scirpoidea "
Actostaphylos hubra 0 _
Onchis notundifolia ‘ .+ ,
Ledum groenfandicum + : B
Equisetum variegatum . : 2
Hedysarum mackenzid ’ '
Dryas drummondid
Salix myntillifolia
Rosa acicularis + + + 71
Linnaea borealis 1 2 +
Juniperus horizontalis :

Connus stolonifera oo 1 1
Geocaulon Lividum 1+ o+
Salix arbusculoides L +

/Zopulwsba,&amgm- , + o+ o+ 1
. ) + -

—
-+
N
—
—

-+ W
-+
o+

upripedium passerinum

Llanis Laricina ]

Galiwn boreale + o+ + o+
Solidago decumbens ' ’

ELymus Lnnovalus 1+
Carex concinna . , ‘
Shepherdia canadensis . +
Juniperws communis 1
Carex eburnea .
Senecio pauperculus L 1 1 + 2 4 4
Arctostaphylos uva-urnsi e +
Picea glauca 2 + 1T 1
Equisetum hyemale T+

o

vt

o+
—t
.+
—r
-+
+
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7

The tree seedling component fs*sparse, largely restricted to a few

scattered Populus balsamifera and Picea glauca. Alnus incana is the

most successful tall shrub followed by mature Salix pseudomonticola

and Cornus stolonifera. Prominent associates in the forb layer

include Equisetum (E. arvense and E. pratense) and _sedges.- Parnassia

palustre-and Ledum groenlandicum are infrequent in moist depressions.

Potentf]]a fruticosa, Solidago decumbens and S. canadensis, Senecio

pauperculus, and Elymus innovatus occur-on drier"slopes of the fluvial
. < .

‘deposits. Litter cover is high.

5. Picea.g]auca/Rosa'acicu]aris/Equisetum Eratense ct.

‘The P. g]auee/B: ecichlaris/é,'gratense ct (Fig. 33) is the most
extensive foreét'commdnity type on the south-east fan. Theyﬂoccur
on poor tb moderately drained alluvial silt and silty-clay Toam
- deposits afranged in alternating horizefj/yﬁth buejed L;H layers
‘(Map 1). | :
| Below a thin feathermoss carpet,‘ZO cmfgf sandy silt has been
deposited over a thick we]]_preserved layer\;f feathermoss. This '
patterﬁ dup!icate; observations on the south shore fleod plain of‘
the South.Nahanni River (Scotter and Henry 1977). A large amount
" of South Nahanni. River debris.provides evidence for the partiaﬁ‘:}igin
of.]oca]ized deep silt and sand deposits It also occupies areas -
‘dlssected by recent and antecedent broad and narrow vegetated distri-
butarles 1nd1cat1ng its or1gln within the active al]uvia] fqg

. The community type is free from annual flood water scouring, althoughs

the stand boundarves are frequent]y abandoned fluvial channels.

<
<

-
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Fig.

Q

33. Photbgraph of the Picea glauca/Rosa acicularis/ '
Equisetum community type.
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Light sheet flow and backwater siltation is visib1e§hn a number of

the stands. Picea glauca up to 140 yrs of age (Appendix 6) and 28 m

in eight form the dominant ovefstory The presence of butt-swell
/\

shown by the P glauca indicates that their establishment and growth

curred on a stab1llzed Surface. A decrease in annua] ring size

has
is evideM in recent years throughout the stands.

‘The average number of stems per ha forlg: glgggg_a;o P. balsa-
mifera was estimated at 1080 and 140 respectively.: '
Total basal area for the stands averages 26.8'mz/ha; maximum contri-

bution was from the larger diameter trees. Pockets of younger -

P. élgggg_kﬁs_x.of age) occur in tanopy openings with successful
younger regeneration occurring beneeth the canopy. Decadent‘?oQu]us
. balsamifera up.to 47 cm in diameteh remain standing in some areas
above a forest_floor strewn with pob1ar deadfall.
"Twenty-eight herb , 17 shrub® and the seed]ings of four tree

specieS‘- were recorded for this ct. Picea g]auca accounted for the

most prom!nent tree regeneration (Append1x 5)

Rosa acicularis dominated the shrub layer with a.mean average

- cover between 6 and 15% (Table 21) with patches of Jun1gerus

communls occurr1ng locally Equ1setum pratence IS the most prom1nent

herb.  Cornus canadensws contr1buted less 1n tota] cover but was

- o,

. widespread throughout, ‘ K Pockets of orch1ds ( zgr1ged1um Sp.,

: Goodyera repens, Habenaria hyperborea, H. obtusatavand.Orch1s rotundi-

folia) occurred loéa11y5ref1ecting variation in topography and soil.

<
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Table 21. Pl§nt species cover eTasses in thé P1éea nlaué Rosa
acicularis/Equisetum ct and the Picea glauca-Betula

. apyrifera/Cornys” stolonifera-Rosa acicularis/Cornus
(é Egggﬂéﬁsié Pgc p/?ﬁ;Ra7Ccf'cts. ]

.

.

Species P. glaucalRt, aciculanis/Equisetun Pg-Bp/Cs-
pec . Quadrat No. Ra/Cc
3 115 118 116 B8 133117 114 79 106 78 62 54

4 6 2
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6. Picea glauca Betula papyrifera/Cornus sto]onIfera Rosa acicularis/
Cornus canadens1s _community type. L '

-

The P. glauca-B. pqpyrifera/_g. stolonifera-R. acicularis/ C. _ngd_- '

ensis ct occupies an upper Prairie Creek terrace adjacent to
the steep slope of the Nahanni Plateau (Map 1). Seepage from the ¥
slope, a dense bryophyte mat and closed forest canopy, ma1nta1na
’molstaherb layer and damp soil solum. vSilt and buried L-H layers
beneath the feathermoss, indicate paét flood burial of a vegetated
surfaee. Deciduous leaf litter waS visible among the buried organics.
Gravel lay .5 m below the present duff sur;ace. 'quiedeharcoal‘
and‘fire scars supbort the classification of the gommu%ity as a

fire stand.

- Scattered Picea glauca accompany birch in;the overstory.

Tall Salix arbuscula, Cornus sto]onifera; aﬁd Viburnu@vedule

dominate the‘sﬁrub layer (Appendix 5, Table 21).- A nearly conti-

nuous. cover of Cornus canadessis dominates the herb stratum.

Pl

Deciduous leafylitter is abundant..

7. ’Picea}glaucaqupulus balsamifera/Rosa acicularis/Cornus

canadensis ct o
Three,geographjcal]&,separated 1oeations‘(Mép 1) are doMinatedvby'
. ¥his- communi ty type:":efFf*i - 1 ' ‘ ‘
1. along the, toe of the west fan :

2. at the base of the NW fan lake sediments .

3. at the foot of the NE slope

s
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Underground through-flow w;s observed within or adjacent to all
threge sites with the NW and NE sites receivfng subshfface seepage
from the adjacent slopes. Depth to gravei ranged froﬁ 10 cm to 1 m
A history of periodic flooding is evident within each stand in the
férm of silt stockings on the boles of trees, scarred trunks,
flood debris lodged around their bése, barren silt splays.
Cumulic Regosols of buried sand, silty loam and duff material
suggest a. history of anastomosis or periodic overbank flow fo]lowed
by continuous flood-free periods. Buried duff mater1a1 is dom1nated
-by deciduous leaves and Egﬁisetum, reflecting a former moist
s;il CIimate.. Topographic depressions (up to .7 m in depth of
former cﬂgnne]s)rema1n visible within this ct.

Picea glauca aredominant in the canopy and ugderstory within

the ct. Standing dead, fallen and decadent Populus balsamifera

serve as a legacy bﬁ their former success (Fig. 34). Twenty to

36% of the P. balsamifera canopy is décadentj 'Stan& density ranges
from 2200 to‘5°00'trees per .hectare - " with heights rising |
to.25 m. .Large annual growth rings were recordéd in -extracted cores
indicativelof the absence of moisture stress. |

 Numerous Picea glauca seedlings'and saplings have successfully

colonized the open forests. Of the 21 shrubs Cornus stolonifera,

Arctostaphylos uva-ursi, and Juniperus horizontalis account for the

Targest covek Cornus canadensis, Sm11ac1na stel]ata and Carex

: scirpo1dea are the most frequent herbs in the 44 spec1es herb

]ayer (Appgndix 5). Species composwtionvin this layer varied

from quadrai_to‘qqura; (Table 22). Ah;average of 26 to 50%



Fig. 34.

Photograph of the Picea glauca-Populus balsamifera/

Rosa acicularis/Cornus canadensis comnunity type.
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bryophyte mat was recorded for this ct. Much of it occurred on

decaying logs and around the base of -Populus balsamifera. .

8. Picea glauca-Populus balsamifera/Cornus stoTonifera/Linnaea'
»

borealis ct

A mature P. glauca-P. balsamifera/C. stolonifera/L. borealis com-

munity occupies a raised.terracg near the fan head. A series of buried
Titter, silt and sand lenses form a cumulic regosolic soil beneath a
10 t0.12 cm litter layer. . Depth to gravel exceeds Im. There is

no EVidegce'iof*Fecent flood water inundat}on.

: Egpﬁ]us balsamifera pccounts'for'75% of the forest canopy, Picea

glauca 16% and Lgrix laricina 9%." No.sfgns of decadence were observed;;'

in the P. balsamifera crowhsg All species were identifiéd within

. the sqpling and seedling layers a]fhozgh P. glauca seedlings up to
10 cm were dominant. Fire'sﬁersiwere observgd on thé L. laricina

' but no cross»#éctions_for dating the event were removed.

‘Beneath the 20 m deciduous forest canopy, a dense‘shrub layer

forms scattered pockets. Drought tolerant Shephérdia canadensis

occurs along the forest ‘edge, with a 30% cover of Cornus stolonifera

and Viburnum edule associating with Rosa acicularis in the stand

interior. Linnaea borealis, P. balsamifera and P. glauca seedlings,

-and Cornus canadensis are the most prominent species in the dwarf

2

with an'aygggv “of 3 species/Im

Litter dEcupies-SOi of the fofest floor reflecting the deciduous

nature of the canopy. Hylocomium splendens and Peltigera canina are

<}



the most prominent species a

lichen component.
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Ordination ) : N

~y

Bray~Curtés an%}Reéiprocaf Averaging indirect oMinations ¢

yielded similar patternfng,of p]ots‘along two axes when the same

| end points were selected. A narrow field of Histributien was ‘
provided by Reeiqgocé1 Averaging along the y-axis and by Bray-

. T B 3 )
Curtis ordination along the x-axis. For illustrative purposes the
*a,

presentation used end points selected by Reciprocal Averaging fos
presentatlon of ordlnated quadrats along the x- -axfs. Two centrally
located quadrats along this axis were selected as end points in a

Bray Curt1s ord1nat10n along the y-axis. a‘

Quadrats represent1ng the heath communities were ca%centrated
on the right-hand’ Slde of the-two—dlmen51ona] ordination field.
) LA at ".’f
- Forested quadrats were distributed across the left-hand portion off-'é

the ordination fier Quadrats within community types or groups of
E 3

communlty types derived from C]uster Analys1s were delineated-on

the ord1nat1on field (Fig. 35)

The arrangement of cOnmunity types along the x‘axis’corresponds

-

to a npmber of para]]e] gradients: ].: decreas1ngaﬁplsture
- 2. decreaSIng organlc matter 3. decreas1ng Snow cover 4, in-

CreaSIng exposure (to wind, blowing sand and show) and desiccation

J stress 5. increasing pH. *?f’ ¢ = ’
. N . . % .

A less d1st1nct\g:ijient ofbwncreas1ng 511t depth is represented

.
' ?

‘4

- a1ong the y-axis

3 H' There is not a c]ear_ljhé@r‘success;;H\gradient. Hoﬁever;
quadrats representinglpioneer heath communities tend to occur

4 o
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’in the Tower right portion of the ordination field and quadrats
representing mature climax ’r‘orest communities cluster in the “?
half of the f1e]d

The environmental grad1ents and successional trends are reflected
in spec?es response patterns as well as community type response.

These resnonse patterns graphically approxidﬁte the ecological

. dmp]itude for these species on the fan. Character vascular species:

. from the major community types were selected from'a differential

~table of the 183 100'-m " quadrats and their cover values grdphi-

Yy

caHy presewd on the same ordination field as the community
'

 types (Fig. 36). | o .
Three'character vascular species were chosen fromrthe heath

"communities: Senecio pauperculis, Betula occidentalis, and Dryas
e .

drummondii. These spec1es were all ressilcted to greas where

3

gravel was within 30 cm of the surface.” The opportunlst1c compo-

1

I’
. Site spec1es, Senec10 p@upercu11s, is restricted to’ the upper

/;:ER% portion of the ordlnat1on f1e]ﬂ similar to the heath commu—

n1t1es and the Picea g]auca/A]nus 1ncana/Equ1setum ct. In the

field 1t was present on gravel stream beds and pockets of silt.

The pIQneerlng dwarf shrub, Dryas drummond11, is c]ustered in the.'
Tower right portion of the ord1nation fne]d correspond1ng to the ,
‘heath communities. D. drummond11 was domlnant on bare grave1

bars and abandoned stream beds where both 1nundat1on and mo1sture

9

stress’ ace prevalent

sBetu]a occfdenta]is is a characteristic’ member of both the heath
. el , _ o L '

CRvA | B ‘ &
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> L]

and scrub communities. Its distributionis concentrated on the right-

hand sidevof,the ordination field.

Differentiél}species in the left portion of the ordination

field included characteristic boreal forest species chosen from the-

forest community eypes: Cornus canadensis, Linnaea borealis, Rosa

acicularis and Pyrola asarifolia. These species are less -tolerant

of moistire and heat stress and can successfully compete beneath a

[
b

b
-

closed forest canopy.

Smilacina stellata, Arctostaphy1ds rubra,'and}Sa1ix pseudo-

monticola distributions correspond to the P. gléuta/Larix laricina/

J. horizontalis/Carex scirpoioea and the—t 1aricina-P g]auca/

"

Salix/A. uvd ursi cts. Thein d1str1but1on occurs in the central

mesic portion of’ the ord1nat1on fiigd}

El

-3
.
»>

Transect TRC-E
1
Ihe quadrats along each transect were prdlnated by both Bray-

Curt1s and Reciprocal Averaglng procedures Fewer quadrats per
ordination perm1tted a more detailed examlnatlon of florlst1c

versus env1ronmenta1 grad1ents One transect and_lts associated

-plots” are pr sentéd to i]lustréte changes in plant community compo-

sition withi a two-dimensional ord1nat1on field at this level.
i The transect chosen 1s located a]ong a north-south axis- from
the South Nahanni Rtxfr shore tp the Prairie Creek grave]s on the

centraT island near the toe of the fan Plant communlty types

were delineated from a larger scale aerial photograph of the area

>

&
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‘?Fi§§'37). The 100 - - quadrats/]ocated at 30 m lq}ervals along

the transect and- centrally located on the associated islands were
used to index species -composition and percentage coverggde reciprocal
averaging ordination fie]d based on’ dissnmilarity to “four objectively

chosen end: points was used to order the q\adrat data.

';' The arrangement of the quadrats corresponds to two gradlents,

an observed moisture grad1ent from dry surface layers 1n the Dryas

drummond11 ct to the more frequently saturated soils of the Populus

balsamlfera P1§£ glauca/Alnus 1ncana/*gu1setum ct and the P. glauca
[ {3
Rosa ac1cu]arrs/Equ1setum ct and a second grad1ent def1ned in terms

of frequency and 1nten51ty'of f]oodlng»ranglng from 1nfrequent1y \

"5;]ooded P. 91auca4gpﬁatﬁculafis/Lfn aea borealis to the frequent]y

inundated D. drummond11 ct and the‘i rix laricina- P. g]auca/5a11x/

Arctostaphy]os uva-ursi ct (Fig. 37). i

P. glauca/g, acicularis/L. borealis and Salix/Potentilla

fruticosa/A. uva-ursi cts group in the upper Teft hand portion of

the ordination field (Fig. 37). In the Sa]ig/P fruticosa/A. uva-ursi

ct, occurring on river bars at the far south end of the 1s]and exposed

ds1]t and sand accounted for up to 40% of the surface cover in the
' sample quadrats. S. alaxensis domlnated the shrub layer with a
g~

mean cover value of 30%. The South Nahanni Rﬁver 1nundates thls ct
fhead ‘ ~*g..

during spring floods. Debris was observed up to .3'm in the Salix -

« clumps. The Ennulus bg]sam1fgrg component cons1sted of young seed11ngs.
, The drier quadrats w1th Dryas: drummondii and’ A. uva -ursi T
dwarf shrub strata sorted out along the lower portion of the y-axis.

- Exposed ground surface was abundant_(accounting for up to 80%

of the cover) in the D. drumwondii ot The surface was "
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-Delineation of plant communities blsected by Transect

TRC-E. and its a550c1ated quadrats

" low

Picea glauca/Rosa acicularis/ STANDS:
Linnaea boacazéa N - SPECHER:70
-"EZaI& 2;n4cAna //'P gLauca/R achuLanxA/
Satix/ '*F@lSd/fuu‘ / Equisetum
/
Lppt . ./.
$uiticosa/ -
@ T e
..‘./ \ -~ .
L~ - P c&/ s Populus bal&ungena
Io. dnummondig,ﬁ . P. "glauca/Alhus - - - -
7.\ incama/Equisetum <7
b —dihmmondcc T T Sabin Lntenxan/
L v ‘Equ&éetum hyemate-
” . .L.
" xeric e - _,~' - —y moist

~High .
. flood
“ﬂfrequency

flood
frequency

;
i

R 4

"‘:g_oa qu-uﬂAL,PLcea glauca/SaLLx A. uva-uﬂAL

. Fig. 37,

Ordihitﬁnn of plant communities along Transect TRC-E.

h -

X
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: scar'red from former floods but no evidence for recent inun’dation‘
was observed. Lichen and bryophyte layers were absent. “,;. :
Quadrats of intermediate moisture.regimes group in the central &
portion of the ordination field. | Moisture Ioss’ in the herb strata
was reduced through increased shading from solar ‘radiation and
protection from winds by a closed canopy of Picea gl_a_u_c_a_ or through
_contmual mput from throughflow seepage In the Picea glauca/
Rosa acmulamLLmnaellmrea]_u ct, L, horealis and Cornus canadensis
contributed to the abundant herb stratqm. £j_cea glauca accounted
for ub to 90% of the forest canopy per Quadrat. The density of the
P. glauca ranged'from 1900 to 3100 stems/ha. B.'.;lm:a of 13 m in
height were aged up to 245 yr . Scattered L. ;[;a_r_-i'gina contributed yp
to 10% of the forest’ -canopj/‘. . .
Along the y-axes the position qf the plots 'is’asseciated
with the frequency and intensity of flooding. Water flow has
actively scoured, removed and redeposited material in the Pgopulus
bal ;gqf‘era Ma/_lm incana/Equisetum ct. . Flood debr'gé,
gra\ﬁ' splays and f]ood scarred trees prov1ded evidence for frequent’
flooding. The centrally located quadrats (Fig. 37) di sp1ayed evidence
of pemodlc ﬂoodlng wi th loca] patches of bare silt co'lomzed by
opportunistic composite spec1es. .Rece_nt scourllng and deposition was
ot r’ecor"dea. Then' . P, glauca/R, asu.cular_u/L hn.r:ealm ct quavd'rh'ats'
~ are characterued by a contmuous bryophyte mat beneath a P. glauca
canopy. A'Ithough ev1dence for former ﬂoodmg 'Is recorded 1n‘ttle
&Cumulic Regosols in these quadrats the frequency and date of last flood

7 ”—“ - -

s

&
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occurrence 1ags behind that of the other community types in the

ordination fieid.
R \ ‘A composite chart of percent cover.of dominant'species in
the transect quadrats representative of the seven community types
" illustrates chénges in speéies dominance-and structural compos%tion
‘among the cts. (Table 23). The most recently abandoned areas

colonized by Dryas drummondii have few species represented in aﬁy.

strata. The Salix/Potentilla fruticosa/Arctostaphylos uva-ursi ct

C\shows an increase in tota] p]ant cover reallzed in the shrub

and forb strata.

In the ]east frequent]y f]ooded_Elcea glaunn/RQ&a acicularis/'

152

Linnaea borealis forest ct the dlverswty of the forb stratum in the

sample quadrats is, threefold that of the 0. drummond11 ct.- A
cont1nuous bryophyte mat corresponds ‘to- the c]osure of the
tree canopy and the absence‘of,lnundat1on. Depth of s11t to grave]

increases over this progression of community types from bottom

to top of the ordination field.

>
. ~v'
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V. SYNTHESIS AND DISCUSSION

" Community Pattern

. . . ¢
Distribution of plant species on Prairie Creek alluvial fan

is a response to environmental gfadients associated with multiple

biophysical parameters.

A mosaic pattern of discrete plant associations is.evident ‘
where sharp boundaries in physieal site characteristics occur. ;¢J
.This is especially evident within the confines of recently abandoned
gravel channels, on se 'hta;ned channe]'bars,‘on the’we]i defined
South Nahanni River levee deposits and in patches of recent burns.
,Visible changes in species coﬁees{tion, subsfrape textere, end ~ -
f]ood frequencygana intensity are compressed in space. These
changes are noticeable both on aerial photographs and from transect
variations. Similar discrete community groupings were noted by
Jeffrey (i964) and Rostad et al. (1976) within a "Recent F]oodp]a1n"

' zone along the Liard River, N.W.T. '

Continu'a 'occur where environmental gradients are more gradual.
Small variations in topog;aphy, parent materia], structural homo-
genelty and m1croc]1mate un1form1ty lead to extended tran51t1ona1

zones, The heath - commun1t1es on the sha]1ow 511t substrate
.of Prairie. Creek fan d1spTay these gradual Sh1fts Tin commun1ty
structure and composition. Dﬁﬁglas (1974) noted broad transitional

vﬁriatibn among sgﬁiiar Arctostéghxlos uva- ursi and Juniperus horlzontalis

dOmJnated heath coqpunttles glong the lower mountain’ slopes adJacent

to the Slims River, Yukon and seral beach ridge communities (J. communis;"
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¢

-Arctostaphylos ‘Gva-ursi . _Artemesia alaskana and Hedysarum

' 1Y \
- boreale communities) on Lake Alsek outwash fans. ,ubstrates on
~these areas varied from deep mobile loess deposits to coarse grave]
outhash. Rostadl et al. (1976) and Jeffrey (1964) do not list

heath communities in their studies of theﬂyiavd and Mackenzie River

areas.
»

) The major forested areas of thg;ﬁan also displayed gradual
. ‘ thansitiohs where fire had not»p{;yed a major role in recernt
yeafs These transitions are associated with a gradual decrease
- 1n the depth to grave] ‘Similar tfansitions were not discuséed.
'fbr riparian forests along the Liard River (Ros tad g__gl, 1976,
.Jeffrey 1964) or othefjﬁOrthern-borea] forests (Viereck 1970,

Drury -1956, Gill 1973).
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Successional Trends

Changes 1n SPECIES comp031t1on over time within a defined
ar;a has been noted for centuries. Anton Kerner's work aloné\thq
Danube;aasin-in 1863 (Kermer, Ritter von Marilaum 1951) described
forest regeneration fro swamp'EXplaining successihna] concepts
under théiname of "genetical re]ationship of p]ant'formatdons"

A
.The c]assi% descr1pt10n of p]ant success1on is often attrrbuted to

Cowles' (1899) Atudy on Lake M\Chlgan s sand dunes Plant Suc-

cession by Frederick Clements (1916) provided the foundation for

success1ona1 commun1ty studies. /"—-—\ ' ‘_‘
L
Success1ona1 processes on Pgairie Creek“al}uviéT‘fan\differed ’

with subdfraﬁg,'moiQturé supply, proxinity to sggd;sdurce,fflood
frequeﬁcy and intensity, and dther aIIogénic factors (e. Q fire,
wind) ., HaJor d1fferences in pioneer colonizat1ontand ear\y seral
stages corresponded most closely to supsfrate texthre. Thls factor

" was used to examine the direction of coqmunity dhange over t1me on
5 . {' o . ," . . / N
*the fan. . _ _ L, B ('
. 3 . - &
s . . J‘( F) .- s

Colonizing surfaces were d1v1ded-into coardé:(gravgﬂ) fraction,

size versus flnes (silt and sand depoSltS) Four tempora1 phases 9§u«'>
/

were. Jidentified to establish four success1onal st%gés on each
, colon1zing surface: ? b k Y



4.
’
A |

T Substrate " Temporal Phase | Successional &
- o Stage

A. Gravel . 1. "channel beds abandoned ck Ploneer
Deposits 0-20 yrs with infrequent wgﬁ
. seasonal flooding resul-
ting in scour and 511t
veneering

2. channel bed and bars Early seral
‘abapdaned 20 yrs with
very infrequent flooding,
: - restricted to dispersed
- * ‘overbank flow leading to .
silt veneering but no N
sc0ur‘° '

L 3. S 20, cm SIItWSand‘mant1e o fjte Seral
' - over abandoned gravel ., . 72 .
R - beds and bars; absencez *
s o of flood1ng T
| 4. > 50 cm 511ts/sands over l '{:Cl1max"8

!i B 4‘5&5{‘ no floqd!ng I

B. Silt/ 1. E;equently fl8oded ch anhel Pioneer -
- Sand " . ‘Beds and bars.resuTting in * -
Deposits . scour and fill. . © . 3
| 2. " infrequently seasonally Early Seral
L : _inundated channel-bars _ :
o and stream ]Jevees with
‘ moderate deposition ‘
3. ;Qenjsihfrequent Tow velo-~ - Late Seral
city overbank flooding
resulting in minimal “ ,
_;--.S11t veneering. R L .
) . /}-; . 8 Rt
Véaﬁ,: stable vegetated surface,,_: . “C]lmax"
_ - no flooding. ; '
B . i\‘ s . Te etz - ‘-‘&4’: -

8. Climax refbrs to a comnuaégz type where tree species are present

. as seedlings, saplings, anopy and canopy trees (Mueller
" Dombois and Ellenberg 1973) and possess a well developed

» hryuphytetllt. - _ )
‘.Ws.._s__m;jm*; N y: ¥ a _*f;_ L ug..ﬂ" L

,‘s :
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v, | nal cha from a barren surf’ace to a re]atwe]y stab]e
R se‘lf—perp@tuatmg communi ty type (chmax) can be momtored by ‘
a N .changes in p]ant spec1es presehce and abundaﬂte and structura] *
’c S. Severa] spec1es d1aggo§'t1c of commumtles representatwe
of the four sera'] changes‘:}ave successmna] md)cator ‘value. ‘fhESe
. are Visted Th Table 24. } o %m “Mm - '5.’-\. ¥
| Phree success{onal progressmns fop'ea;;}sﬁstrazea type
- (gravel and sﬂts/sands) are pmnted in F”M&s 38 and 39.
Pe,rcehtage cover of maJor stratﬁaﬁs pré‘Sehté‘ﬁ*rﬁ.,msto'graphs for
each conmumty type The origin of the gravel ‘suwrate‘on Pra1rie
: Creek fan was predomlnantlymPranme Creek‘ S1]ts/sand deposxt:j
e any extent were from the - South, Nl - Z. ) f’ ’
- i | 'GF)’:'e”l v

- Gravel Succession ks

The distribution of the grave] substrate is along act1ve and

~ recently abandoned channe]s and bars of Pra1r1e’ Creek east and west

of the exlstmg creek bed Approxlmate ’a‘ges for tWO abandoned

-* 5

channe]s are known from hisﬁor)ca'l aerial photograpmc coverage

Thls prov1ded a rejerence for establishmg temporaf hm ts fdr the

gravel p'i oneer stage

The initial co'lomzer af: bare grave] SItes is. &."'as’ ndi

. The o ‘drumondii camunity is faracteﬂz “by‘a ts" to 80% cover
- of, gr__z ('hble 24) with scattered?im g uca and Potentilla

: ﬁy_tf seedHngs. Tm.%néct

| chamels 1nd§cates that %Slmiuttf j 9

R BEEN .
S ., . R -
oo . - . e el
‘l e, ! S n e

. i T T CE I

4

-
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“Table 24, ¢Success!ona] c]asses of Prairie Creek fan p'lant communities .
ar;d se'lected vasquar spec1es md1caters
: v - o

-

&

- COMMUNIFY. TYPES®. N =

. " 3 . “\-. " . . . ' ) '
Pioneerysts.. du . ’,,'5‘ " Early Seral cts |
Dngas drgabpdii ct - L /0. d ;
- Salix J-Wu{;fnlfqmwun ) & L gmgam;/lvl mond,u./;t
~ Jumpe/cws holu.zorgtw(u/c g """ ¥ Medostiiphylos uva-urdi e
N : SN *T honizontalis/Lichen ct' ,
Late Serﬂ" cts 479 SachA /Zgﬁ_enfxua Mu,uv cosa/ .
Puw gLau Botuta papguﬂe)za/(!onnu,é Bg,twla/Sg&.x Equis .
,g%,tozomﬂua—“kosa a&cwta/uA/ColmuA P. glauca-larix LWum/Swux/
: 4" canadensis ct ‘ -A uua—m!wt ct
d’# Paglaucal/I. communis ct © @. glaudaft: laluuna/J .
¢ Pofulus bdlsamifera-P, glauca/R. @f‘» - " honizontglis/Carex q;,ucpoLdea
* . aclculanis/C. canddensis ‘ - ¢t - . -q
e P bwmw -P. glaucafC. Atolorwﬂejna/ OWbaLsanu.‘v:a-P gtauca/A!,nuA i
o o f;cm‘gea{gauam ct ‘ uzcana/EqMMm ct « . L
v ) o 4 e 'S
e . Chmax cts, ., % @ T
: ‘ P gzauca/R ( i8/L. borealis ct . o,
4 . P gLauca/R (8 /Equisetum ct's ..
R T OQPEANT SPECIES - INDICATORS e .
ey Pianeér specfes . "~ o " Early Seral B LA
. Potentilla fruticosa o “Lanixg T ‘
Wiyas duummondid - - . Junipenus conmwu’&
Juniperus honizontalis 0 Axctostaphulod uva-wrsi
~Hedysarum”alpinum -« . - Iygadenus elegans .
. H. mackenzil | . : , : .. Betula . glanduloda .~
Oxytropis Apzendenb SR ' B. pumila ‘
- Serecio pauperculus R
Soudago dimw ST -Chmax
Equisetum hyemale - LT Pi :
E Wegm - ‘.)‘ . . e -'. o R‘;‘::a QLG.U-M )/ i e
ST Connus cana.denéu L
l.ate Seral spec1es‘ L . ‘Linnaea borealis D
Bw;lapapmm © o - Orchis notundifolia C
mmzou(m . . e o ‘
AR
. s i -
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scale on'e yeah fo]]owing major ﬂoodin'g. ~ The maximum ooseﬂ cover . 4o

‘in the D. drummondii ct was noted on*a channel actively scoured ‘ & an

20 yrs prekus]y (as 1nterpred from aema] phot;fﬁiphm record): e .
Similar community trends were obser\ged' by Douglas (1970) in Kluare m‘ o
National Park above the leve] of tﬂe f'loodp]am on recent ootwash : ,a ,
'fq&s and o*-stream te:races of the §hms waer Oryas conmunfﬁes f i
on fluvial gravels are aafso ev1dent a1ong many streams in the _. -»;y;:

g Cordﬂ]eran province R |

[ ' : - .
The earlyﬁ«sﬁstage in graveli'cumessaon is marked by the o .
presence of Junu)erus homzontag arctostaphylos uva ur51 and

P1cea gTauca.’ TWQ comnumt.).eé were 1dent1f1ed a) where A. uva-ll
.
. -

ursi and J. horizoni;ghs dommance exceeded D. drunmondn (A.

: uva-ursi- J -homzontahs/Lichen ¢t); b) where P glauca success-—

- fully estabhshed among a continuously domnant D drurrmondn mat g
(p. glauca/D dromondﬂ savannah ct). ' o ' ,\‘

» The A. uva- ur51/J homzontahs/hchen ct co]omzed iml&mcated |

) coarse river gravels mant]ed by a Z\t 15 sﬂt 1oam deposvt o, \ '
The D drumondﬁ cover.was reducgd t;lo to 151.5 J hdrlzontahs _' -

= ‘ 2 :
ve, 1nvaswo, accounting for 30 to 40% cover occurred most rap1d1y/ N /—D
Pghé%e sﬂt patches perm Ct;d#omng whﬂe rggners extended over N %g '

“b. y

the grave] surfaces. Xérop‘hytic bry,ophytes and lichens 1nc‘lud1ng

Ceratqdcm purpureus and Squamaria lent jera were found in asseciatwn

““'e ." B - N - : . K3
R e O DY

. .
. . N N [ .
s L . : { o .

. Jo
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.with'esta:b.isﬁed Juniper'us horizontcHs clumps ~Arctdst’aphylos wacursi
iacreased frbm 30 to 60% over tl\e early’ serr;l phase bemg most -
prominent on deswca%d"qracked su}'face si'lt loams veneered by a
whit1sh greay calc&um ca%bonate film. A 291 to 40% lichen cover

»

5 dominated by C]adpma and‘crusftose l‘ichens was, qssgmated with the t

SN
ﬁer A uva- ursi/d homzonta‘h§ corm’lumtws - Xerophytic bryo- =

!’

i ¥ oo < .
phytes dccupled the §ha1]ow depressmns out]ﬁmng “thejesmcatwr'

:

% crqcked surface, ; ‘Ht;rbaceouﬁ seedhngs occurred?in s,cattered ‘ “il-

- micms‘tes of sﬁt pockets ‘1‘ . .”'o, RN ,Q B - \
o i R : v .. ,}
' 'The P1ce{a g1auca/Dr,gs drwanndh ’Sawnnah ct deve]o’ped most

4 Ya

»

'.frequen-’?w inﬂd'lo.e prommt_y to P glauca seed sources The -
‘surfaces were c aracterned by sha'l]ow sﬂt/sand veneer over

'1mbr1caf.ed ra eYs 1nterspersed mth sma'l1 ‘deep (40 cm) ]Jt

‘‘‘‘‘‘

i#pockets ’ ]’

Lo

pwneer stag of 60 _to 90%

D drummondn cover irﬁreased from that o tffe

) 4
Late se al stages were reﬂected by the estab‘lishment of a,

# tree cover fiP glauca and Lanx 'Iaricma and the suppleme};tmg of

. dominant 2 i
cover bx Juﬂny&rus comums Xerophytic bryo_p}\ytes are rep]aced

,-:-7.- s
; .

RS
" by t?e feathern\osse.s. . The L lancjna -B..

nity type ?ccumes-siteé thought—to forme‘ 'Iy support P1cea

-

g1 uca/Dryas drumondrl savannah conmunities. _ Tms was based on

& wa=yrst, . mmmmls gwarf shrub e




N B . 164

comparlng the historic aerial pﬁtographs to existlng communities,
observmg intermediate comunities and 1’nterpret1ng thp historic
" geomorphic deve1opméht of the sites. gver time w1th the C‘Ontfnued

absence of major flood events, the A. uva-ursi/J. hor1zonta11s/L1chen

»

v'is 1nvaded by both Lamx larlcina and P1cea ‘glauca.” L. laricina

success was restrmJ;fto areas where surface silts: and sands d1d
ypltrhs
not exceed 50 cm. Ad‘vantltwus rooting patterns were frequent m

. the Larix 'laricina The presence of Larix laricina in xeric

*flood- p]am depos1ts was not expected and has not been documented

rqan hab1tats Lar1x laricina is notmﬂw
% in pec1es (Rostad et al. 1976 Hettmgen et a]

for other boreal r__

as a moist sw‘a1e~

1973). Many young Picea. gt]auca uin the sites where L. laricina. was’ .

- =

%major g)mponent in the overstory, displayed signs of mmsture ‘

and frost streSs 1nc1ud1ng multip'le Ieaders carpenter a‘nt chambermg

and dead fohage A?kma] growth of surv1v1ng trees was very s‘low

.

**—ﬁ cm- 1n-15-+—5 yr “_ -"‘, 10) Seedling success was best in the

shade at the- base of sugoessfu?%:ees in the P *glauca L 1ar1c1 na/
| J. hor1zonta'hs/Carex scinoidea o:t’*‘e» R - N

;’h maturmg of both the P ~ glauca- L laricma/J horlozontahs/

g_. sdmidea <t and theﬁl_._. ia:icina—P g_]_a_gg_a_{§§_1_x_[ Arctostaphylos E i#f
gva-ursi cor&«nihes is accompanied by a decrease in_L arlj_g ,

- J comnums and _j______a bou_ea‘lis and Mncrease fn Rosa acicu]arls /?
- and Qg_rg_us anadgngis. The, feathermoss Yayer becomes thicker, shomng

no evidence_of penodic inundatioyby“ﬂood waters. The |
P g]aucg[R acicula_‘is_,,gyb_g 11 &fis t*ought to be a climax

S e -
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community where replacement of the species characterizing the communi.t,'y

type is assured. Pieea glauca fis £resent as seedlingg {Stapﬁﬁ_gs'and nature:

v e

. t'r.?e,s;, Rosa acicularis also o qrs in the seedling, young and older
shrub stages. ? o

)

The P. glauca/R. acipulari_s/Li'nnaea borealis ct estab]ivshed on

deep (<50 cm) silt/sa'nd .‘deposits where nloisture stress“ wasi@a 1i:mi.tin'g
.factor. Evidence of low velocity overbank flow in theoform of silt
splays could be found in many examp]es of this ct Both 'R acicularis
and L. borea’lis to]erate the shade beneath the P. g_La_gga_ canopy in

. contrast to Juniperus )?orizontahs _A. uva-ursi and’ Dryas drummondii

wh1ch are 'less shade to]erant ' S e

»

Si1t Succession o B . ' o -
‘ Successiona‘l prdgression tm. exposed siltesubstrw

‘ -different course of. events. - S(mceSsion on silt surfaces d1ong boreal

meanden ng stremns is weﬂ documented by Viereck (1970), Gil

I AR

(1972) and Rostad et aly (197‘6};"1\10:\9 the South Nahanm River sﬂty

sand bars form in areas where backwater f'low persists er extended t ¢
penods of tme durmg high ﬂow stages. e k .
Sa‘hx interior , a ploneer species resi;‘tant td/ per1od1c L o

-

1nuhdation and si 1tat1 ‘:‘..‘;

IS

Aformed y\ cu'ltures in se&ra] areas”. - = -

: ," sﬂtation and inunda‘t' on estabHshed beneath the SaHx mterior

w cover. Surveys a]ong the nearby Liard and Mackenne R1 vers 1dent1f1ed

pioneer comumties of Salcax iasi}ndraxand S




.o LR :
_ _'w".,isw :
v .

ol

habitats (Rostad et al. 1976). These species were frequent on

. : . -
Prairie Creek fan.  Picea glauca and Populus balsamifera seedling

invasion is successful;doring this pioneer seral stpge:on higher
terraces ' | . |

| . Browth and maturation of the P glauca marks the beglnnlng

of the early seral stage of succession. Periodic s11tat1on Js
counteracted by the formation of adventitious roots into silt =

1ayers above the buried organic. horizbns GilN (]973) described

similar advent1twous rooting in floodp1a1n P. glgggg

Sal1x interior 1s replaced by S. Alaxensis, S. pseudomont1co1a

and P. nguca in ear;

rises above the shrub(¥

ac1cu1arls Cornus canadens1s Equisetum arvense and E. Eﬁatense

gral stad

as ‘the Picea.glauca canopy
e‘and f1 ood *frequen‘é‘y is’ retarded,-;% Rosa

invade- the- Shrub and herb 1ayers A th1n ]eaf ]1tter layer forms.

‘Durlng ]atér seral stages these shrub ‘and herb 1ayers become™ more ;

prominent with dlsappearance of Egu1setuuxh¥mena1band the rep]ace— -

ment of the early seral W1llows wt!h S@A&g!hrbusculo1des The herb

and cryptogram-layers increase 1n cover ) c v ']

r

More common success1onal progre551on on th. fan s1lts 1s -

-marked by the estab11shnent of Popu]us balsamlfera L1ght mobxle

"seeds of P. lsamlfera and CompOSItae germ1nate on channe] bar&$1lt _“\

- o
L - PR NI R oy T Ra "'.-' e oD

patches 1n abandoned channe] pooﬂs and on shore11ne sn1ts along

'protected reaches of. the Soufh\Nahanni R1ver. These form smatl

pockets of ploneer COMhunities.g; L

9. as. theap pockets on the 1976-77 Prairie Creek fgn surface were<TOO

" sq m they wer o0 1y noted during the abandoned channe] survey and
salpled hy n “Quadrdts. - . o

166
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’ ' ' ' ,
As flood frequency decreases,Populus balsamifera mature forminga

young forest cover. This 1s accompanied by the establishment of

a Salix alaxensis/Equisetum arvense cover in the early seral P. p_a_l—

sami fera/P'i cea gl a'ucg/A'l'nu;c; 1ncana/§_ggsetum | ct.

The colonization of recent s’i'lt‘ bars a1ong braided or meg‘nde-

" ring streams by 11ght seeded SaHx spp fol]owed by Pcpu'lus ba]sg—

]

m1fera has been reported T - by Viereck (1970) along

1 !

the Chena River, Alaska Doug]as (]974)V4aj(luane National Park .
.and Hettinger et et al (1973) .on the Arct.iq:,asta] plain,

Y
hap] i shed on#\e South
¢ _‘

* Alnus mcana beco%: successfu]]v Y x};

Nahanm R1ver levee depos1ts in qmefer " Q%ﬂnarkmg the «

- ft'

Wwha/Equisetum early saeral

f st'age Eqmsetum arvense and E,. gratense form the herb 1ayer ‘

Ta subord1nate pos1t1on for 100 to 200 yr .This trend is a]so ‘ .

4
.

'Ia_yer and, the 1ntroduct10n of a minor bryophy'l;; mat accompani es th

beneath a Populus balsamifera canopy The esta&#ment of a htter ,
: '

estab'lishment of th}sL com'numty Rostad et al. ,(1976) also

Ay

bserved Alnus 1n9ana mvaswn eéarly in success.ﬂma] sequences

. \

a'loﬂhe Llard Rwer as soil build-uMPprogresses.
La?;e seral stages are assoc1ated w1th the. dechne of B ba'lsamfera

(P baisan’ﬁf‘ ra P. g'laucajR ac1cu]ar1s) and S a'laxensvs (P g]aucg/ S

-
- LYY

5
: arbuscu]mdes/Eqmsetum arvepse) and’ the 1ncrease of P1cea g]augﬁ

<
P1cea g]auca 1nvas1on is ev1dent durmg early seral stages of the p ~Te

Popu]us ba‘ISam fera s‘tands but s]ower growth rates restrict them to «:!
C e

reported by Rostad et a‘l (1976) and Vmereck (1970) The. developmentl

T - . .- .
. Liss Y

f
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.]layer and decrease in pH.
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) . .
of a continuous bryophyte mat is also indicative of late seral

stages.

With the death of decadent Populus balsamifera and Salix

arbusculoides the stands succeed dominance to Picea glauca and Rosa ﬁ

acicularis. The Equisetum arvense and feathermoss cover continue to

&
be abundant in the 1ower herb and cryptogram layers of the resulting

c'hmax B. glnuca/R _am_cuhmlf,ﬁﬂens_e ct.. The absence of flared
bases in this cllmax cofmunity results from repeated depos1t1on

follow1ng establishment (Sigafoos 19§4) Both'shrub herb and

bryophyte layers are dense. Cumulic surf1c1a] materla1s are deep_d

4
with 1nc1p1ent so11 formation® breseqy,ln older stands v

Héttwnger et 4% (1973), Viereck {1970). and Doug]as 0974) all
describe a simifar sequeﬁce of progre551on‘although thef persistance |

of the Equ1setum strata*ns documented on]y by Viereck 11970)

They a]so note assoc1ated éooling of so11§"r1se in permafrost

i . ) . ’
. ]

In summary thg process of co1on1zat1on on ‘the Pra1r1e Creek ]
U .

a11uv1a] fan ressemb]es succession a10ng borea] bralded and enzibau ‘
.‘ “

' mos1ng channe] systems but offers the add1t1onal opportun15y of

~ ’ ',,.r

_d1sp1ay1ng a number of . sera] progrestaons w1th1n a conf1ned¢arga

annually 1nundated depos1taon zones ngong maJor f1uv1a1 courses. .

: Exposed surfaces -are gradua]ly co]on1zed by opportunlstlc compos1tae, 2

’ _shrubs and tree seed11ngs ~.sShrub layers appear to be;Most'res1]1enf o T

: i.pioneer colon1zers on the fan with- Drx;s and Jun1perus horlzontalis

4

invaqing the more xeric sltes. SaTix 1nter1or survives we}l in the

~ &

/ . : . ’ AT - oo T
S . ,\-————7‘?-'_ ! L.
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Young Picea gnd.Po'ulus are also observed to be pioneer species

&

on exposed surfaces but s]ower\growtﬁ resfricts their dominance

to later seral stages.. The develofment of a diverse herb and
~bryophyte strata is restr%cted‘to later seral stages, being unable

to withstand annual inundations. .

"
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Management Imp]ication's

-Prair{e Creek alluvial fan and its viginity were identified
in the ihterim managemeht guidelines for Nahanni National Park
as a focaiipoint for visitation by cahoeists. backpackers, photo- J
graphers and amateur or professional orhitho\ogists and on]ogists.
The re;dlts from this:study demonstrate the additfonal value of
the site for viewing, studying ahd photographing arctic, a]pine,
boreal andhpra1rie species grow1ng together\gith1n the cqnf1nes !

4

of thefan and exammng pioneer to cltmax successwna'l stages on
. both 'grse fan deposits and silty rwer deposits The impact of
. increased V131tor use c‘6uld be assessed by comparing future stud1es
of the fan with this documentatwn of p]ant coumumhes and Scotter
A

afid Henry's (1977 report on-wi ldhf% resources. o -
A reg1stratlon patr01 cabin ]ocated across: the rwoveur“ from e

~ the fan, c1ear dr1nk1ng wateréfrom the Creek, good f1sh1ng, and
freedom from the mosqu1toes on the -open gravels of the.fan have
drawn v151tors to Pra1r1e Creek fan Ev1dence of regent ahd past -
| temporary cammre present on the ¢éntra1 andveast ,fan surfaces
everal part«es during the suo'mer of 1976 camped in the central

' port'ion of the fan in a 1eve1 dry heath comuni’ Pools adJacent to -
- this site were frequenﬂy deep and v_:arm’enough for smm_mng _and.~ R
offered easy catches of grayHng \ '
Studies ratfng the fragilit,y of plants and soils in recreation.

!

~areas_ is linited and ratings are difficu]t to extrapolate froh
f»other gos\ Root and Knapik (1972) cowleted one of the nore

E4



comprehensivb'surveys along the Great Divide Trail in Alberta.
Within Nahanni National Park Marsh and Scotter (1975) comp]eted-
trampling studies aroun. the Nahanni Hot Springs and Rabbitkettle
Hot Springs. Similar experimentation was documented for the
Deadmen Valley floodplain by Scotter and Henry (19]7):

Douglas (1974) assigned fragility ratings to'plant-rnnmmnitins
in Kluane National Park, derived from descriptive vegetation and
soil characteristifs; Similar rankings were assigned for Prairie
Creek communities although criteria for fraqility were altered to
conform with the alluvial fan characteristics. Very fragile ¢ommu-
nities were: 1) poorly drained; 2) underlain by sandhor.si]t
substrates susceptible to wind erosion that were also densely
carpented by 1ichens; 3) lightly vegetated shoreline sites suscep-
tible to extensive river erosion if removed.

Moderately fragile ratings refer to areas with more resistant
vegetative cover or more favourable soils in terms of better
drainage or loam textures. These communities would not degrade
excessively with tr 11 -stablishment Sut are less suitable for
campsite use.

Resistant communities include areas where natural ¢isturbances
(é.g. flooa: .3) would mask damage incurred by visitor use and
areas with a trample resilient ground cover. :.

The resilience of the heath community types to trampling
decreases with increased lichen cover on older sur® ces. Frequently

flooded zones are more tolerant to compaction, trampling and
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camping but are vulnerable to flash flood inundation. Forested
communities with expansive Fquisetum understo L0 soist soil
profiles are not suitable for extensive vic ‘or nep he brittle
above ground stalks of Fquisetum pratense o b r e are easily

broken off by trampling. Associated feathermoss cover beneath the
Equisetum carpets are also easily destroyed as documented by Marsh
and Scotter (1975). These mosses are not resistant to excessive
use in any conmun}ty type. Forests with a Populus balsamifera canopy -
associated with and without flooding are resistant to trampling
because of their herbaceous cover. Populus balsamifera forests

are less desirihle for overnight camping sites because of their
tendency tc rapidly deteriorate and snap durihg high winds common
during the fall on the fan. Compaction o; the silty surficial
materials associated with the stands and a high moisture status
could accelerate deterioration of the stands (Table 25).

5611 trafficability for Deadmen Valley floodplain is discussed
in Stotter and Henry (1977). The soils on Prairiéwkreek fan are
very sjmi1ar to the floodplain soi]slacross the river. They are
rich in lime, associated with poor to moderate trafficability as
it breaks down under. repeated use. . Surficial p
ponding was noted in areas compacted near campground sites on the
fan silts. These surfaces were also noted to compa;t 2 to 4 cm
below the adjacent surfaces on a trai’ leading to the meteorological

Stevenson Screen which was checked twice a day for the 10 week

research period. Most of the heath communities are underlain

' J



Table 2% .

VERY
FRAGTLE

MODERATELY
FRAGII E

RESTSTANT -
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Fragiltity ratings of Praivie Creek fan conmunity types.

Community Types

JunQnVu& hun&wnMHFLQ/Cgpﬁx ct
Arnctos aphylos uva ur s (/1. hon{ ontalis/lichen ct
Sdbix (nfen(nn/gqu(xcfum hyemate ct

Picea glauca larnix farndicinall, honi-ontalis/Carex ct

Popufus balsamifera P.glauca/Alnus (neana/Fqudse tum ct

P.glauca/Rosa aciculania/tquisetum ct )
/ .

Dryas drammonddd ct

P.gtauca/V. dawmmond{{ ct

Safix/Potentilla fruticosa/A. uva unii ct

Betfuba/Salix/tquisetum ct

P. glauca/l. Lanicina/Salix/A. uva ursi ct

P. glauca/Juniperus comnunis ct

P. glauca Betufa papyrifera/Cornus stofonif{cra Rosa

acicufanis/Cornus canadensis ct

P. glauca-P. balsamifera/R. acicularis/C. canadensi{s ct

P. glauca-P. balsamifera/C. stoloniferna/linnaca bonealis

P. glauca/Rjacicularnis/L. borealis ct
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-

by near surface gravels which are more resistant to repeated
traffic than the floodplain silts of the Nahanni River. Bare gravel
areas are also resistant to repeated traffic and are thus routes

which could be encouraged for hiking and general access to other

areas of the fan.



175

LITERATURE CLIED

Addison, W. D. 1974. A review of the bio-physical litercture pertinent
to Nahanni National Park and the South Nahanni watershed.
Dep. Indian Affairs North. Dev., Nat. Pks.Br. Canada. 226 pp.

American Geological Institute 1962, Dictionary of Geological Terms,
Doubleday & Co. Inc, New York. 545 pp. ’

Arqus, G. W. 19/3. 1he genus Salix in Alaska and the Yukon. Publ. in
‘Bot. No. 2. National Museums of Can., Ottawa, Canada. 2/9 pp.

Arnold, E. W. 1961. Plant communities of a hotspring in the Mackenszie
Mountains, Northwest Territories. M.Sc. thesis, Dept. of Botany,
University of Michigan, Ann Arbor. Unpb. 34 pp.

Bascombe, C. L. 1961. A calcimeter for routine use on soil samples.
Chemistry and Industry Part 11. 1826-182/.

Beaty, C. B. 19/0. Age and estimated rate of accumulation of an
alluvial fan, White Mountains, California, U. S. A. Amer. J. Sci.

268:50-77.

Beaty, C. B. 1963. Origin of alluvial fans, White Mountains, Cali-
fornia and Nevada. Ann. Assoc. Amer. Geog. 53:516-535.
~

Bird, J. B. 1972. The natural lan&capes of Canada: a-ﬁiudy in
regional earth science. Wiley Pub. of Canada Ltd. Canada. 191 pp.

Black, C. A., ed. 1965. Methods of Soil Analysis. Amer. Soc. of
Agron. Inc., Madison. 2 vol.

Bloom, W. A. 1969. Geomorphology. Prentice Hall. New Jersey. 162 p.

B]iés, L. €. and J. E. Cantlon. 1957. Succession on river alluvium in
northern Alaska. Amer. Midl. Nat. 58:452-469.

Blissenbach, E. 1954. Ceo]ogy of alluvial fans in semi-arid regions.
Bull. Geol. Soc. Amer. 65:175-190.

Boothroyd, J. C. 1972. Coarse grained sedimentation on a braided
outwash fan, northeast Gulf of Alaska. Tech. Rep. No. 6-CRD.

Bostock, H. S. 1948 Physiography of the Canadian Cordillera with
specific reference to the area north of the 55th parallel.

Goel. Soc. Can. Mem. 247. 106 pp.

Bouyoucos, G. J. 1936. Direction for making mechanical analyses of
soils by the hydrometer methods. Soil Sci. 42:225-229.

Braun - B]anquet,vd. 1932. Plant sociology: the Study of plant
communities. (Transl. by G. D. Fuller and H. S. Conard.)
McGraw-Hill, New York ' 438 pp.

i



(S ]/()

Bray, J. R. and J. T. Curtis. 195/. An ordination of the upland
forest communities of southern Wisconsin. Fco ogical Monographs

27:3725-349.

Bull, W. B. 1960. Types of deposition on alluvial fans in western
Fresno County, California. Bull. Geol. Soc. Amer. 71:20 52,

Burns, B. M. 1973. The climate of the Mackenzie Valley - Beaufort
Sea Vol. 1 Climatological Studies No 24. Atmospheric Env.,

Env. Can. 227 pp.

Calder, J. A and D. B. 0. Savile. 1960. Studies in Saxifraga
oduntoloma and Tyallii, and North America subspecies of S. punctata.

Can. J. Bot. 38:409 435.

Canadian Soil Survey Committee, 1974. The system of soil classifi-
cation for Canada. Can, Dept. Agric. 255 pp.

Chapman, H. D. 1965. Cation exchdange capacity. Pages 891-901 In
C. A. Black, ed. Methods of soil analysis. Part 2. Soc. of

Agron. Inc., Madison.

Clayford, J. H., V. Hildahl, L. D. Nairn and M. P. H. Wheaton. 1959.
Injury to trees from winter drying and frost in Manitoba and -
Saskatthewan in 1958. For. Chron. 35{181~290.

Clayton, J. S., W. A. Ehrlish, D. B. Cann, J. H. Day and I. B. Marshall.
1977. Soils of Canada. Can. Dept. Agric. Publ. 1544. Supply and

services Canada. Ottawa. 2 vols.

Clements, F. E. 1916. Plant succession: an analysis of the devel -
opment of vegetation. Carnegie Inst. Wash. Publ. 242. 512 pp.

Cody, W. J. 1963. A contribution to the knowledge of the flora of
southwestern Mackenzie District, N.W.T. Can. Field Nat. 77:108-123.

Cottam, G., F. G. Goff and R. H. Whittaker. 1973. Wisconsin comparative
ordination. Pages 193-221 in R. H. Whittaker, ed. Handbook of
vegetation science Vol. 5 Ordination and c]ass1f1cat10n of commun -

ities. Dr W. Junk The Hague.

Cowles, H. C. 1899 The eco]oglca] relations ef the vegetafion on
sand dunes of Lake M]chlgan Bot. Gaz 27 95 391

Crum, H. ]976. Mosses of the Great Lakes Forest Un1versity Herbar -
.ium. University of Michigan. Ann Arbor, Michigan. 404 pp.

Crum, H. A., W. C. Steere, and L. E. Anderson. 1973. A new list of
mosses of North America North of Mexico. Bryologist 76:85-130.

Dahlskog, S. 1966. Sedimentation and vegetation in a Lap1and mountain
delta. Geografiska Annaler 48A:86-101.



177

Wansereau P, 1957, Biogeography, an ecological perpective.  The
/j Ronald Press, New York 394 pp.

Davi<, W.M. 1909. Geographical essays. Ginn and Co., Boston.
777 pp. (reprinted in 1954. Dover Pub. NY).

= Day, P. R. 1965. Particle fractionation and particle size andalysis.
Pages 545 567 In C. A. Black, (ed) Methods of Soil Analysis,
Amer. Soc. of Amvon. Inc., Madison.

Day, J. H. 1966. Reronnaissance soil survey of the liard River
valley. Research Br. Can. Dept. Agr. 71 pp.

Day, R. J. 1972. Stand structure, succession, and use in southern
Alberta's Rocky Mountain forest. Fcoloqgy 53:4/2-478.

Department of Environment, 19/3. Hydrological aspects of northern
pipeline development. Pipelines Rpt. No. 73-3. prepared for
Env. Soc. Comm. Northern Pipelines. 664 pp.

Dickman, S. R. and R. H. Bray. 1940. Colorimetric detwrmina{ion of
phosphate. 1Ind. Eng. Chem. Anal. Ed. 12:665-668.

Douglas, G. W. 1974. Montane zone vegetation of the Alsek River
region, southwestern Yukon. Can. J. Bot. 52:2505-2537.

Douglas, R. J. W. 1970. Geology and economic minerals of Canada.
Dept. of Energy, Mines and Resources. Canada. 838 pp.

Douglas, R. J. W. and D. K. Norris. 1960. Virginia Falls and
Sibbeston Lake map areas. N.W.T. 95F and Dept. Energy, Mines

and Resources. Ottawa. 26 pp.

Dowling, D. B. 1922. Geological structures of the Mackenzie River
region. Geol. Survey of Can. Summary Rept. Part B.

Drury, W. 1956. Bog flats and physiographic processes in the Upper
Kuskokwim River Region, Alaska. Contr. Gray Herbarium. Harvard:

178. 130 pp. N

Dunbar, C. 0. 1952. Historical Geology. John Wiley and Sons,
Inc., N.Y. 573 pp. :

Ené]ish, M. C. 1979. Some environmental and ecological aspecis of
the, Slave River delta, N.W.T. M.Sc. thesis, Dept. of Geography,
University of Alberta, Edmonton. (in preparation).

Environment Canada. 1977. Monthly meteorological observations
in Canada,Ottawa.

Flook, D. R. 1952. H. Snyder and expedition: upper South Nahanni
River. Aug. 1952. Unpb. Rpt. C.W.S., Edmonton. 8 ppP.



178

Ford, D. C. 19/4. Evidences of multiple glaciation in South Nahanni
National Park, Mackenzie Mountains, Northwest Territories.
Can. J. Farth Sciences 13:1433 1445,

Ford, D. C. 19/4. Final report on the geomorphology of South Nahatini
NatSonal Park. N.W.T. Parks Canada, Winnipeg. 186 pp.

Ford, D. C. 1977. The extra. idinary landscape of South Nahanni.
Can. Geog. J. 94:560-563.

Frissell, S. S. 19/3. The importance of fire as a natural ecological
factor in Itasca State Park, Minnecota. Quat. Res. 3:39/7 407/.

¢

Gauch, H. G. 1971. Cornell Fcology Program 4: Bray- Curtis Ordination.
Cornell University. Ithaca, N.Y.

Gauch, H. G. 1975. Cornell Ecology Proygrams 20A, 20C, 20t and 20t :
Reciprocal averaqging package. Cornell Univ. Ithaca, N.Y.

Gauch, H. G. Jr., R. H. Whittaker and T. E. Wentworth. 1977. A
comparat1vetstudy of reciprocal averaging and other ordinations.
J. Ecol. 65:15/-1/4.

Gill D.1972.The point bar environment in the Mackenzie River Delta.
Can.J.Earth Sci. 11:1382-1393.

Gill D.1973.Floristics of a plant succession séquence in the Mackenzie

Delta,Northwest Territories.Polarforschung 43:55-65.
Gleason, H. A. and A. Cronquist. 1968. The natural Geography of Plants.

Co]umbia University Press. NY 420 pp.

Grieg-Smith, P. 1964. Quantitative plant eeology. Butterworths,
London. 256 pp.

°

Hack, J. T. and J. C. Goodlett. 1960. Geomorphology and forest ecology
of a mountain region in the central Appalachians. U.S. Geol.
Surv. Prof. Paper 347. 66 pp.

Hale, M. E. Jr. and W. L. Culberson. 1970. A fourth checklist of the
lichens of the continental United States and Canada. Bryologist
73:499-543. ) I 3 - A N

Hanson, H. C. 1962. Dictionary of Ecology, Crown Fub.Inc. U.S.A.,
382 pp. o : - I

Heinselman, M. L. 1970. The natural role of fire in northern conifer
forests. Pages 30-41. in The role of fire in the intermountain
west. .Proc. Symp. sponsored by Intermtn. Fire Res. Council and
School of Forestry, University of Montana, Missoula (also

s Naturalist 21:14-23).

Hettinger, L., A. Janz and R. Wein. 1973. Veqetation of the Northern
Yukon territory.Aarct.Gas Bio.Rpt.Ser.Vol.1,Calgary, 172 pp.



179

Hill, M. 0. 19/73. Reciprocal veraaing: An eigenvector method of
ardination. J. Fcology 61:237 249,

Hirvonen, R. P. 1968. Report on the forest conditions in the lower
. Liard River Basin, Yukon/Northwest Territories Unpb. Rpt. Northern
Surv. Rep. No. 3., Dep. of Forest and Rural Development, Ottawa.
52 pp.
Hitchcock C. L. and A, Cronquist 19/73. Flo¥a of the Pacitic Northwest,

i

Univ. of Washington Press, Seattle. 730 pp.

Hook, R. B. 1968. Processes on arid alluvial fan<. J. Geol.
75:438 458,
.
Hultén, . 1968. Flora of Alaska and neighboring territories.
Stanford University Press. Stanford. 1008 pp.

International Union for the Conservation of Nature 1966. Red data hook.

Jeffrey, W. W. 1961. Notes on plant occurrences along lower Liard
River, Northwest Territories. Nat. Mus. Can. Bull. 171:32-115.

Jeffrey, W. W. 1964. Forest types along lower Liard River, Northwest
Territories. Can. Dep. of Forest Pub. No. 1035. 103 pp.

Kerner, A. JJ Ritter von Marilaum 1831-1898. 1951. The background of
plant ecplogy. Ames Towa. State College Press. 238 pp.
./\

Kershaw, L. J. 1976. A phytogeographical survey of rare endangered
and extinct vascular plants in the Canadian flora. M. Sc. thesis,
Uhiv - of Waterloo, Waterloo Ontario. 303 pp.

Legget, R. F., R. J. E. Brown and G. H. Johnston. 1966. Alluvial fan
formation near Aklavik N.W.T., Canada. Geol. Soc. of Amer. Bull.

77:15-30.

Leopold, L., M. Wolman and J. Miller. 1964. Fluvial processes in
geomorphology. Freeman, San Francisco. 522 pp.

Lerbekmo, J. F. and F. A. Campbell. 1969. Distribution, composition
and source of the White River Ash, Yukon Territory. Can. J.
Earth Sci. 6:109-111. ’

LUdi, W. 1930. Dié Methoden der Suksessionsforschung in der Pflanzen-
soziologie. In Aberhalden, Handb. Biol. Arbeitsmeth. 11:527-728
{cited in Mueller-Dombois and Ellenberg 1974 p. 370.

Lulman, P. D. 1975. Asﬁen Forests of Jasper and Banff National Parks.
M.Sc. thesis. Dept. of Bot. Uniy, -~ of Alberta, Edmonton. 144 pp.

Marsh, A. H. and G. W. Scotter, 1975. Vegetation survey and impact
assessment of the Nahanni Hotsprings and Virginia Falls area,
Nahanni National Park. Can. Wildl..Serv. Rpt. 279.pp.

/

o



. N 180
McCorﬁi(k, J. 1968, SU((P\ﬁiOH; VIA) Studbﬁ(.Pb”nof Graduate Schoou
of Fine Arts, Univ. of Pengsylvania. .+ 131132,
N %h < ¢
McKeague, J. AL Fd. 1976. Manual on 5Q¥1 Sampyihg and Methods of
Analysis. Suh(omnipyoeggf'Cana8§430ﬁ1 Survey Committee on Methods
of Soil Analysis. SoilfRosodrch‘iQ§L;3 212 pp.
) Q“e - 2} o
Miller, N. G. 1976. Quaternaty fossil‘b;}ophyto% in North America:
A synopsis pf the record and sowe phytogeographic implications
Jou¥'n.  Hatlori Bot. lab. 41:73 85.
Morris, M. J. 1973, Estimating understory plant cover with rated

microplots. U.S.D.A. Forest Service Res. Paper Rm 104. Rocky Mt.
Forest and Range Experiment Sta. forest Serv. U.S. Dept . of
Agriculture. Colorada. =

[y

Moss, E. 1959. Flora of Alberta. Univ. of Togonto Press, Toronto.
546 pp. h

Motyka, J., B. Dobrzanski and S. Zowaclek. 1950. Wstepne badania nad
lagami poludniowowschodnie] Tubelszczyzny (Prelimina. vy studies on
meadows in the southeast of the province Lobin). Univ. Mariae Curie
Sklodowska Ann. Sect. E 5(13):367-447. -~

Mueller-Dombois, D. and H. E. Ellenberg. 1974. Aims and methods of
vegetation ecology. John Wiley and Sons, N, Y. 547 pp.

Munsell Soil Color Charts. 1971. Munsell Color Division. Kollmorgen
Corp. Baltimore, Maryland.

Murie, 0. J. 1954. A Field guide to animal tracks. Houghton Mifflin
Co. Boston. 374 pp.

Odum, E. P. 1971. Fundamentals of Ecology (3rd ed.). saunders pyy,
U.S.A. '

Panshin, A. J. and C. de Veeuw. 1973. Textbook of Wood Technology
Vol. 1. McGraw Hill Book Co., N.Y. 705 pp.

Parker, M. L. and L. A. Jozsa. 1973. Dendrochronological investigations
along the Mackenzie, Liard and South Nahanni Rivers, N.W.T. Part I:
Using tree damage to date tandslides, ice jammijig and flooding.
Pages 313-464. in Hydrological Aspects of Northern Pipeline
developments prepared fog Environmental-Social Committee Northern
pipelines Report No. 73-3. Ottawa.

Patterson, R. M. 1954. The Dangerous River-. George Allen and Unwin
Ltd, London. 272 pp.

-



| "

Porsild, A. t., and W. J Cody. 1968. Checklist of the $ascular
flants of continenta) Ngrthwest Territories. Plant Res. Inst.
tan. Dep. Agric., Ottawa. 102 pp.

* Raup, H. M., 1947. Somd natural floristic areas in boreal America.
Ecol. Monog-, 17:22Y-234.

Raup, H. M., 1947, The/Botany of southwestern Mackenzie. Sargent ia
6:1-275.

Richards, L. A. 196%5. Water retentivity of soil at specified values
of matric suction.; pages 131-137 n C. A. Black, ed. Methods of
Soil Analysis. Paft 1. Amer. Soc. Agron. Inc. Madison, Wisconsin.

/
Root, J. D. and L. T. [Knapik 19/2. Trail conditions along.a portion
of the Great Divide Trail route, Alberta and B. C. Rocky Mountains.
Re. Council of Alperta. Rept. 72.5 43 pp.

/
Rostad, H. P, W., R. A. White and D. F. Acton. 1976. Soil eurvey and
land evaluation gf the Liard and Mackenzie River area Northwest
Territories. <%Satk. Inst. of Pedology. Pub., 5173. 285.

Rowe, J. S. 1972. Forest Regions of Canada. Bept. of the Environment
Canadian Forestry Service Pub.No. 1300. Information Canada, Ottawa.

172 pp. !

Ryder, J. M. ]97]./iSome Aspects of the Morphometry of Paraglacial
Alluvial Fans jn south-central British Columbia Can. J. Eart Sci.

8:1252-1264. /

Scotter, G. W., N/ M. Simmons, H. L. Simmons, and S. C. Zoltai. 1971.
Ecology of the South Nahanni and Flat River areas. Can. Wildl.
Serv. unpub] rep. 186 pp.

'Scotter, G. & ahd “. J. Cody. 1974. Vascular plants of Nahanni
National ->rk and Vicinity, N.W.T. Le Naturaliste Can. 101:861-891.

Scotter, G. W. ﬁnd J. D. Henry. 1977. Vegetation, wildlife and
recreation7] assessment of Deadmen Valley, Nahanni National Park.

Can. Wildl/ Serv. Edmonton. 288 pp.

Scotter, G. W. and H. M. Kershaw. 19/8. Vegetation of Deadmen Valley,
Nahanni National Park. Progress Report prepared for Parks Canada
by Canadian Wildlife Service Edmonton. 136 pp. '

Sigafoos, R. 1964??‘Botanica1 evidence of floods and flood-plain
deposition. U.S. Geol. Survey Prof. Paper 485-A:A1-A35.

Sneath, P. H. A. and Sokal R. R. 1973. Numerical Taxonomy. Freeman.
San Francisco.



LT TR B L ST T, VT Sy G,

.. . 182

Sorensen, T. 1948. A method of establishing groups of equal amplitude
in plant socioloqy based on similarity of species content.
Det Kong. Danske Vidensk. Selsk. Biol. Skr. (Copenhagen) 5(4):1-34.

Spurr. S. H. 1954. 1The forests of ITtasca in the nineteenth century
as related to fire. [Fcology 35:21-25.

-

National Park and Vicinity, Northwest Territories, Canada.
Can. J. Bot. 5%:13:1741-1/67/.

Steere, W. C., G. W. Scotter, K. Holmen ]Q/7..\Pryophytvs of Nahanni

Steere, W. C. and G. W. Scotter. 19/8. Additional bryophytes from
Nahanni- National Park and Vicinity, Northwest Territories,
Canada. Can. J. Bot. 56.

Stotler, R. and B. Crandall-Stotler. 19/7. A Checklist of liverworts
and Hornworts of North.America. Bryology 80:405-428.

Strahler, A. N., 1969. Physical Geography. John Wiley and Sons.
Inc. R.y. .

{.Strang, R. M. 1973. Succession fn ynburned subarctic Woodlands.
Can. J. For. Res. 3:140-143. \

a7y
§g?ang, R. M. M¥5. Studies on vegetation, landform and permafrost
‘ in the Mackenzie Valley. Environmental - Social Program,

Northwern Pipeline 37 ppP.gttawa. 37 pp.

Tande, G. F. 19®. fire history and yegetation pattern of contferous
forests in Jasper National Park, Alberta. Can.J. Bot. 57: 1912

-1931. '

Tarnocai, C. 1973. Soils of the Mackenzie River area. Environmental
Social Committee Northern Pipelines. Rep. No. 73-26, Ottawa.

136 pp.

Viereck, A, 1970. Forest Succession and Soil Development Adjacent

to the Chena Rive\‘in Interior Alaska. Arctic A]pv
Nes, 20 1260

Viereck, L. A. and E. L. Little. 1972. Alaska Trees and Shrubs.
Agriculture Handbook No. 410. Forest Service U.S. Dept. of
Agriculture. Washington. 265 pp. .

" Walker, R. G. 1976. Facies models 3, Sandy fluvial systems.
Geoscience Can. 3:101-109.

\\ﬂard, J. H. 1963. Hierarchical grouping to optimize an objective
function. J. Amer. Stat. Ass. 58:236-244.



N - : : 183

. - R '
I - .
Whittaker, R. H. 19/3. Introduction. Jn R. Tuxen,(ed) Handbook
of wegetation science. Part V. Ordination and classlf‘(atlon 1.

of communities. DOr. W. Junk, The Hague.

Whittaker, R. H. and H. B. Gauch. Jr. 19/3. Evaluation of ordination
techniques. In R. Tuxen,(ed) Handhook, of vegetation science
Part V. Ordination and classification of communities. DOr. HA
Junk, The Haque.

‘

Williams, P. f. and B. R. Rust. 1969, Tho &nd1mvnt010qy of a
braided river. J. Sedimentary Petralogy 39649 579,

Wishart, D. 1975, Clustan User Manual. Computer Centre. University
College London. london. 124 pp.

lalowsky, 1976. Froet ddmdge in poplar on theqrairijes. For.
Chron. 52:2. .

Additional References

Daubenmire P. 1957. Biogeography - an ecological perspectlvo
Ronald Press. New Yerk.

Daubenmire P. 1968. Plant Communities. A Textbook of Plant Synecology.
Harper and Row Pub.New York. 300 pp. )



184

[N

A sample of wind velocity variation for
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Appendix 2.

0y

POLYPODIACFAE - -

Cystopteris fragiiie (L..) Bernh.
Gymwcarpium robertianer (Hoffm.) Newn.

Woodsia glabella R. Br.

EQUISETACFAE ,
Equisetum arvense L.
Equisetwn fluviatile 1.
Equisetim hymenale L.
Equisctum palustre L.
Fyuisetum pratense Ehr.
Equisetim scirpoides Michx.

Equisetum vartiegatn Schleich.

SELAGINELLACFAE
Selaginella seleginotdes (L.) Link

PINACEAE
Juniperus commmis L.
Juniperus hcri;.or.t&lia Moench.
Lariz laricina (Du Roi) X. Koch.
Picea glauca (Moench.) Voss.

SCHEUCHZER IACEAE
Triglochin palustre L.

GRAMINEAF ° .
e Agmp%tmchycaulwn (Link.) Malte
o

Agrogf;)vﬁ viclacewn (Hornem.) Lange
Agrdstis scabra Willd.
Bromus pumpellianus Scriba.
Calamagrostis canadznsic L.
Calamegrostis lapponica (Wahl.) Harem.

Calamagros*is neglecta (Ehrh.) Gertn.,
Mey. and Schreb.

Calamagrostis purpurescens R. Br.
Danthonia intermedia Vasey '
Dea‘ch'ampsia caespitosa (L.) Beauv.
Elymus innovatus Beal.

‘Elymus sibericus L.

Pestuca altaica Trin.

Clyceria striata (Lam.) Hitche. vag
stricta (Scribn.) FeT
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Bierchloe odorata (L.) Beauv.

Rordewm jubation 1.

Oryzopsia pungena (Torr.) Hitche.

Poa pratenais-l..

Trisetin apioatwn (L.) Richter

CYPERACFAF,

€arexr aquatilis Wahl.

Carexr aurea Nutt.

Carex capillaris L.

Carex concinnag R. Br.
Carex eburnia Boot.

Carex filifolia Nutt.

Carex gractalis Mack.

Carexr m

mbranacea Hook.

Carex membranieda Hook. X Carer roeirata

Stokes

Carex microcarpus Presl.

Carer rostrata Stokes

Carexr saratilis L.

Carer scirpoidea Michx. var scirpiformis

(Mack.) 0'Neill and Duman

Carex scirpoidea Michx. var scirpcidea

" Eriophorim scheuckzeri Hoppe

Scir/w-_

JUNCACEAE
Jwcus

Jurcus

Juncus

LILTACEAE

Allium

" crocarper Pre'.sl_

albescens (Lange) Fern.

alpinus Vill. ssp. nodulosu/é
(Wahlenb.) Lindm.'~

arcticus Willd. .

schozrncpraswn L. var sibiricum
(L.) Ha' iz

Snilacina stellata (L.) Desf.
Tofieldia glutinosa (Michx.) ‘ers.
Tofieldia pusilla (Michx.) Pe-s.

_ ORCHIDACEAE

Zygaderits elegans Pursh. .

Corallorrhiza trifida Chat.
Cypripeciun calceolus L. var parviflora

(Salisb.) Fern.

Cypripedium guttatwm Sw.
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Qypripedivn poanerime <ichards, RANUNCUILACFAFE
Goodyera repans (L.) R. Br, Actaca rubra (A{t.) Willd.
Babenaria hyperborea (1..) R. Bre- . Ancmnone multifida Pofr.
fabenaria obtuaaty (Pursh) Richacrds. Anemone parviflora Michx.
Babenarta orbiculata (Pursh) Torr. Aquilegia breviestyla Hook.
Listera borealin Morong Delphiniwum glamecum S. Wats.
Orchig roturdifolia Banks » Raram~ulus hyperborea Rotth,
Thalictrum alpinue 1.
SALICACFAE
Populus balsamifera 1.. FUMARIACEAF . .'
Populua tremuloides Michx. Corydalis mzrm;‘"‘ﬂlld.
Salix alarensis TApderss.) Cov. v
Salix arbusculoides Anderss. . CRUCTFFERAE
Saliz bebbiana Sarg. Braya kenilis (C.A. Mey.) Robins
Saliz braukya:rpa Nutt. Descurainia sophotodes (Fish.) 0.E.Schulz.
Sa‘lfx interior Rowlee lesquerella arctica (Wormsk.) S. Wats.
Salix lastandra Benth. Rorippa tglandica  (Oeder.) Borb.
Salix myrtillifolia Anderss.
Saliz novae-angliae Anderss. SAX1FRACACFAE i
Saliz planifolia Pursh Mitella ruda L. :
Salix pseudomonticola Ball Parnassia montanensis Fera. and Rydb. .
Saliz rigida Muhl. " Parnassia palustris'L. var. nenjaea %
Salix scouleriana BaC} Fern.. ;
Riles oxycanthoides L. o
BETULACFAE Sarifraga azoides L. :§
Alnus crispa (Aft.) Pursh Sazifraga oppositifolia L. £
Alnus incana (L.) Moench sasp. tenutfolia Sarifraga tricuspidata Roctb. t
(Nutt.) Breitung ) - -‘(_
Betula glandulosa Michx. ‘ ROSACEAE
Betula occidentalis Hook.- Dryas druwmmondi< Richards\’ lf
Betula papyrifera Marsh var. commutata Dryas integrifolia M. Vahl. )
(Regel) Fern. Fragaria virginiana Duchesne ssp. glauca
Bétula punila var. glandulifera Regel . (S. Wats.) Staudt.
‘ Potentilly, fruticosa L.
SANTALACEAE Potentilla norvegica L.
Geocaulon lividum (Richards) Fern. Prunus pensylvanica L.
) Prunus virginiana L.
POLYGONACEAE ’ L Rosa acicularis Lindl.
Iblygo/num viviparun L. Rubus pubescens Far.
A RN - Rubus strigosus Michx.
CHENOPODIACEAE )
Chemopodium capitatum (L.) Asch. LEGUMINOSAE

Astragalus alpinus L.
CARYOPHYLLACEAE ' Astragalus eucosmus Robins
Miruartia dawsonensis (Britr.) Matef. Astragalus tenellus Pursh




Aeducaricr alpimen L.
Redysarium mackenzii Richards
Lathyrus ochroleucus Hook.
CQrytropta splendens Dougl.
Qrytropia variana (Rydh.) ¥, Schum

LINACEAE !

.
Linea lewtsit Pursh

EMPETRACEAE

Bmpetron nigrum L. ssp. hermaphrod?tinm
(Lange) Bocher

VIOLACFAE
Viola sp.

ELFAGNACFAE
Klaeagrnus commutata Beruh.
Shepherdia canadensis (L.) Nutt.

ONAGRACFAE
Epilobtwn angustifoliun L.

Eptlooiwn glandulosuwn Lehm. var.
adenocqulon (Haussk.) Fern.

Epilobtwn latifoliwm L.
HALORACACEAE
Bippuris vulgaris L.

ARALTACEAE
Aralia nudicaulis L.

' CORNACEAE
' Cornus canadensis L.

Cornus stolonifera Michx.

o
¢

PYROLACEAE ‘ -
Moneses uniflora (L.) Gray
Pyrola asarifolia Michx.
-Pyrola chlorantha Sw.

Pyrola secunda L. var. secunda

ERICACEAE -

Arctostaphylos rubra (Rehd. and Wils.) Fern.

Arctostaphylos wva-ur3zi (L.) Sprerg.
Cassiope tetragona (L.) P& Don

/ "

Leun groenlandfcun Oeder
Rhododendron lapponicim (1..) Wahlenb,

Vaccintin uliginomen L.

PRIMULACFAE
Androsace chamaejasme Host ?

Primula stricta Rornem.

GENTIANACFAE

Gentiana acuta Michx.

BORAG IN/ACFAE

Mertensia paniculata (Aft.) G. Don

SCHROPHULARIACEAE
Castilleja raupii Pennell

Pedicularis labradorica Wirsiog

LENTIBULARTACEAER ' ;;'
Pinguicula vulgaris L.

RUBIACEAE 6
. Galium boreale L.

Galiwm triflorum Michx.
CAPRIFOLIACEAE ¢

Linnaea borealis L. var. americana
(Forbs) Rehd.

Lonicera dioica L. var. glaucescens
(Rydb.) Buttersl.

" Symphoricarpos occidentalis Hook.
Viburmon edule (Michx.) Raf.
\ o

* CAMPANULAGEAE
Comparula curita Greene

LOBELIACEAE
Lobelia kalmii L.

COMPOSITAE
Achillea lanulosa Nutt.

e

Achillea nigresce’Y (E. Mey.) Tydb. /,n}

Antennaria campesttis Rydb.

Anternaria densifolia Porsild

Antennaria isolepis Greene N
,

Antennaria pulckerrima (Hook.) Greene

s
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COMPOSITAE (cont )

Arnica alpina (L.) Oltn ssp. attermata (Greeae) Magufre
Arntca alpina (L.) Olin ssp. toreptosa Macoun
Artemista frigida Willd. )

Aster alpinus L.

Aster ciliolatua Lindl.

Aster pansus ‘(Blnkc) Crong.

Aster sibericus L.

Crepis elegans Hook.

-

Erigeron acris L. var. asteroides (Andrz.) D.C.
= Erigeron angulosus var. kamtschaticus (D.C.) ERara.

Erigeron compos<tus Pursh.

Erigeron elatus (Book.) Greene

Erigeron hyssopifolius Michx.

Erigeron lonchophyllus Mook.

Bieracium scabriusculum Schwein

Senecio indecorus Greene

Senécio pauperculus Michx.

Solidago canadensis L. var. aalebrosa (Piper) M.E. Jones
Solidago decimbems Greene var. oreophila (Rydb.) Fern.

Tararacum lacerwn Greene

aid et



Appendix 3,

PTILIDIACFAFE

Ptirlidiwm cilicre (L.) Hampe

DITRICHACFAE )
Ceratodon purpures (Redw.) Brid,
Distichiwn capillacesn (Hedw.) B.S.G.
Pistichium trol<rzzon (Yedw.) B.S.G.

Ditrichum flezicxle (Schwaegr.) iHaupe

DICRANACFAE
Dicrarella grevillecra (3rid.) Schinp.
Dicrurion fuscescens Turn.

Oncophorus wehlenbergii Brid.

ENCALYPTACEAE
Bryobrittonia pallucida R.S. Willianms
BEncalypta sp.

POTTIACEAE
Barbula icncdophila Schinp.
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AULACOMNIACFAE

Aulc~ormim palustre (Hedv.) Swaegr.

ORTHOTRICHACFAE
Orthotriclim spaciomen Nees ex Sturm

Orihotrichm anomaliom Hedw.

THUIDTACFAE

Abietinella abietina (Hedw.) Fleisch
= Thuidiim abietirmon (Hedw.) B.S.G.

AMBLYSTEGTACEAE
Campyliwn polygamer (B.S.G.) C. Jens.
Campyliun stellatwm (Hedw.) C. Jens.
Cratoreuron filicimen (Hedw.) Sprode
Dreparnocladus revolverfs (Sw.) Warnse.

Drepanccladus urcinatus (Hedw.) Warnst.

BRACHYTHECIACFAE

Brackytheciwn groenlandicum (C. Jens.)

Bryoerythrophyllum recwrvirostrum (Hedw.) Chen Brachythectiwn salebrosum (Weh. & Mohr.)BSG

Tortella fragilis (Hook. ex Drucra.) Limpr.
Tortella tnclinzta (R. Hedw.) Limpr.
Tortella tortuosa (Hedw.) Limpr.

GRIMMTACEAE
Schistidiwn gracile

FUNARIACEAE ..
Punaria hygromatrica Bedw.

BRYACEAE

Anomobryum filiforme (Dicks.) Solms.
= Pohlia filifor=is (Dicks.) Andr.

Brinm caespiticiwm Hedw.

' Brywn creberrisnom Taylor
= Bryum cuspidatwm (B.S.G.) Schiop.

Briynon pallens (Brid.) Sv. ex Rochl.
. Mniobryim wahlenbargii (Web. & Mohr.) Jean.
Pohlia mutans (Bedw.) Lindb.

MNIACEAR
' Mniwm cuspidatum Hedu,
Mniwn medium B.S.C.

e

Tomentkyprzm nitens (Hedw.) Loeske

ENTODONTACEAE

Plewrozium schreberi (Brid.) Mite.
HYPNACEAE

Byprum cupressiforme Hedw.

: Bypraom Ziﬁa’bergii Mice.

Ptil-ium crista-castrensis (Hedv.) De Not.

Pylaisiella polyantha (Hedw.) Grout

R}{YT!])'.DIACEAE
Rhytidium rugosunm (Hedw.) Kindb.
Rhytidiadelplus triquestrus (Redw.)Warnst.

HYLOCOMIACEAE : .

¢

Bylocomium splendens (H_edw.) B.S.G. 3,




Appendix 4.

A

Alectoria ochroleuca (Hoffm.) Massal.

Bacidia bajliettoan: (Massal. & De Not.) Jata
Bacidia splaervides (Dicks.) Zahlbr.

Bryoria larestris (Ach.) Brodo and D. Haulbs..
Bueilia papilata (Sorm.) Tuck.

Caloplaca cinmmiseea (Th.Fr.) Oliv.
Caloplaca Folocarpa (Goffa.) Wade
Caloplaca jungermanrfiae (Vahl) Th. Fr.
Caloplaca sincpisperma (Lam. & DC) Mah. and

Calopleca stillicidiorum (Vahl.) Lynge Gilt.

Caloplaca tetraspora (Nyl.) Oliv.

Caloplaca tiroliersis Zahlbr. .
Candelariella Iutella (Vain.) Ras.

Cetraria cucullata (Bell.) Ach. o .

Cetraria ericatorum Oplz

Cetraria halet W. and C. Culb.
Cetraria nivalis (L.) Ach.
Cetrariz pirasiri (Gcop.) S. Gray
Cetraria tilesii Ach.

Cledina alpastrie (L.) Harm

Cladina arbuscula (Wallr.) Hale and W. Culb.

Cladi®Ma mitis (Sanst.) Hale and W. Culb.

Cladina rangiferina (L.) Rarm. )

Cladonic acwnirata (Ach.) Norrl.

Cladonic bacilliformis (Nyl.) Calla Torre
and Sarnth.

Cladonia cenotea (Ach.) Schaer.

Clac: “n chloraphcea (Florke ex Somm.) Spre=g

Cladoriu oriccraea (Florke) Spreng

Cladonia v, (L.) Hoffm. .

Cledonia gr. (L.) Willd. var. dilatatc

(Hoffm.) Vain.

C. graciits 1d. var. gracilis
Cladontia Lcpid:s. ayl. T T
Cladoria mult.“or~ - “erc.

Cladonia phyllophor. .-fim. ]
Cladonia pocillur: (Ac ... 2ich.
Cladonia pyridata
Cladonia subulata (L , Wig-
Collema sp.

i..) Hoffm.
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Vg

Dactylirn ramlosa (Hook.) Tuck.

Permatocurpon lachneun (Ach.) A.L. Sctth

Diploschistes bryophilua (Ehrh.) Zahlbr.

Dvernia mesomorpks: Nyl.

Evernia perfragilis Llano

Fistulariella .rr.l'rm.‘:"u]a (Nv1.) Bouler &
Rundel (= Ranalin: miniscula)

FPulgensia bracteata (Hoffm.) Ras. var.
bructeata

F. bracteata var. alpina (Th.Fr.) Ras.

F. bractecta var. deformis (Erichs.)

Geisleria sp.

Beterodermia cf. galaciopmylia (Tuck.)
W. Culb.

Reterodermia sp.

Bypogyrmia austerodes (Nyl.) Ras.

Bypogyminia physodes (L.) W. Wats.

Lecanora epibrycn (Ach.) Ach.

Lecanora iripudars Degel.
Leccrora sp.

Lecidea decipiens (Hedw.) Ach.
Lectdea vernalis (L.) Ach.
Lecidea sp.

Lecidella glomerulosa (DC.) Choisy

. Lecidella wulfenii (Hepp) Korb.

Leptogium Papillom (3. dc Lesd.) Dodge
Leptogiwn saturnimam (Dicks.) Nyl.
Microglaena sp.

Parmelia albertana Ahti

Parmelia eraspzratula Nyl.

Parmelia sulcata T. Tayl.

Farmelia trabeculata Ahci

Peltigera leucophlebia (Nyl.) Gyeln.

Peitigera neckeri Mull. Arg.
Peltigera rufescens (Weis) Humb.
Peltigera spuria (Ach.) DC.
Pertusaria sp. :

Phaeopiyscia kairamoi (Vain.) Moberg
= Physcia kairamoi ’ ,

i
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Physcia adzendens (Fr.) Oliv.

Physcia atpolia (Huamb.) var. almopiila (Vain.) Lynge
Physconia muscigena (Ach.) Poela

Polyblastia sendtneri Krenp.

Raralina sinensis Jatta

Solorina bispora Nyl.

Solorina saccata (L.) Ach.
Squamarina lentigera (G. Web.) Poelt
Stéraocaulor tcmentosa Fr.

Thonrolia vermicularis varv. swbuliformis (Ehrch.) Schaer.

Toninia caeruleonigricans (Lightf.) Th. Fr.
Toninia sp.

Usnec fulvoreagens Ras. (s. lat.)

Usnea rugulosa Vain. (s. lat.)

Usnaea subflortdana Stirt. (s. lat.)



Appendix §. Plant

Species

Tree/Seedlings/

Saplings
Picea glauca
Populus balsamifara
Lar{x larictina
Betula papyrifera
P, tremuloidas

Shrubs

Salix pseudomontioola
arbusculoidas
alarensia
brachyoarpa
interior
lasiandra
planifolia
rigida

. myrtillifolia
Alnus incana

A. orispa

Betula glandulosa
B. pumila

B. occidentalis
Cornus stolonifera
Rosa acicularis
Rubus strigasus
Potentilla fruticosa
Eleagnus commutata
Shepherdia canadensis
Viburnum edule
Lonicera dioica
Symphoricarpoas occi-
dentalie

(7]

hhhbhun,

cover and frequency per cormunity type for Pralrie Creek fan, N W.T,

Rhododendron lapponicum

Ledum groenlandicum
Juniperus Communis
J. horizontalis

Arctostaphylos uva-ursi

A. rubra

Vaccinium uliginosum

Dryas drummondii

D. integrifolia
innaea borealis

FOR8S
Smilacina stellata
rofieldia glutinosa
T. pusilla -
Zygadenus elegans
Cypripedium calceolus
C. guttatum
C. passerinum
Goodyera repens
Habénaria hyperborsa
B. obtusata
. Orchis rotundifolia
Geocaulon lividum
Ninuartia daveonensie
Anemone parviflora
Corydalie aurea
Braya humilis
Desouainia sophoides
. Lesquerella aratica
Rorippa islandica
Nitella nuda
Pagrnassia montanensis
P. palustris
Saxifraga asoides
S. oppositifolia
3. tricuspidata
_ Pragaria virginiana
Rubus pubsascens
Astragalus alpinus

Heath cts

Aun/Jh  Jh/Ca

Lichen

)y {1

lg 85 1(100)

+ 5

+( 13) 1 43)
R( 7)
+( 42)

+{ 5)

13 + 21)
NN
3
+( 44 +{ 14)
+{ S4)  +( 29)
+( 10) 02 14)
+( 15) +( 29)
+( 69) 1( 7)
+( 36) +( 29)

+( 14)
R( 14
o 3]
R{ 3)
lﬁ 77) 1( 86)
15100 4(100)
3(vo0) 2( 93)
li 85) { 7)
+( 36) #i 29)
+{ 14)
+( 23) +( 21
f ui
+f 23) +( 14
+{ 23 +( 7N
+( 18; 0? 43}
. +( 14
+«( 10) 1( 36)
+{ 14)
4 )
+{ 14
R( )
R(C 3) +( 14
Ll
*§ N)
+ 8
+{ 18) +( 21)
+( 44) +{ 57
0{ 21
R( 7
1
0{ []
+ 8
+ 8
’{ 8) ®( 7)
+( 8) +( 36)

pd

oo

+(100
1( 45)
+( 45)

2;100

+( 18)

+( 18)
+( 36)
H 73)

4(100)

+( 27)

+( 18)

R( 9)

+( 18)

R( 9)
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+ 38)

Scrub cts
Sa-1/ Bat/Sa/ Sa/Pf Pg/Dd Cl;g.Ll/Jh/
Eq-h rq Aun Ca-»
ot (3% D! s I
2(100) +( ]]; 1{ 33) 1100 25100;
1{100 2(100) +( 88 . 9
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o 9)
25100 1 33) +( 18
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4(100) +( 33) +( 9)
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R( 33)
W 67)
: +( 27
+( 33) 1( 67) +( 18
+( 25)
2{100) 2(100) tf 25)
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C1( 87) 1{ 67) 12 91)
+( 33) 2( 67) 1(100)
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oé 33) o 27)
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+ 27)
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1( 67) 2( 50) 3()00%
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Appendix §

Species

A. eaucosmus

A, tanallus

Nedysarum alpinum

8. mackensii

Lathyrus achroleuous
Oxytropie aplandens

0. varians

£, latifolium

Cornus canadansis
Pyrola asarifolia

P. ehlorantha

P. secunda

Androsace chamaejanme
Primula stricta
GCentiana acuta
Martensia paniculata
Castilleja raupit
Padicularis labrcdorica
Pinguicula vulgarts
Calium boreals

G. trifolium
Campanula aurita
Lobelia kalmii '
Achillea lanulosa

A. migrescens

antannaria campestris

A. densifolia

A. fsolepis

A. pulcherrima
.Arnica alpina i

Artemesia frigida

Aster alpinus

A. eiliolatus

A. pansue

A. sibiricus

Crepis elegans

Erigeron acris

E. compositus )

E. elatus *
E. hysoopifolius

E. lonchophyllus
Hieracium scabriusculum
Senecio tndecorus

S. Pauperculus
Solidago canadensis
-S. decumbans
Equisetum arvenss -

K. hyemale
E. pratenss /’7 i
E. variegatum i

Selaginella ll;fginofdll

Agropyron trachyocaulon
A. wiolaceum
Agrostis scabra

Bromus pumpellignise

Calamagrostis canadensis

T. neglecta
Danthonia :~termedia
Elymus {sno.atus
Clyceria stricta
Aordeum jubatum
Poa pratensis
Trisstum spiocatum
Carex aurea

C. eoncinna

C. aburneu

C. filifolia

C. memdranacea

C. soirpoidea

BARE
LICHEN
MOSS

Heath cts

Auw/JN  JA/Ca od

Lichen

o s)

+ S} R

0? 5 1 57) +( 36)

+ 8}y 2( 571} +( 38)
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s 5) «f 21)

s 10)  #( S7;
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R( 3) R( 7)
.E 10)  +( 36)
+( 0
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<, 05 212 !
+(13) +{ 14
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A( $6) +( 43) o
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oy
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g o
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+( 36 15 86
1R IR
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4(100
1%
+ 9
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3(100)
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Appendia S

Spectles

Tree/Seedlings/
Saplings 1
Pigea glauea
Populus daleamifera
Larix laricina
Betula papyrifera

Shrubs
Salir pseudomonticola

arbusculoides
alazensis

bebbiana

tnterior
planifolia
uyrtllleolla
Alnua incana

Betula glanltliulosa

3. pumila

3. occidentalia
Cornus stolonifera
Roea acicularis
Potentilla fruticosa
Eleagnus commutata
Amelanchier alsifolia
Shepherdia canadensis
Viburnum edule
Lonicera dioxca

lnln‘n!nh‘n

Rhododendron lapponioum

Ledum groenlandicum
Ribes orycanthoides
Juniperus communias

J. horisontalis

Arctoetaphylos uva-ursi

A. rubra

Impetrum nigrum
Yaccinium uliginosum
Dryas drummondii

D. tntegrifolia
Linnaea borealis

FORBS

Smilacina stellata
Tofieldia glutinosa
?. pusilla

Zygadenus alegans
Cypripcdium calceolus
C. passerinum
Coodyera repans
HBabenaria hyperboraea
¥. obtusata

. Listera borealis

Orchias rotundifolia
Geocaulon lividum
Actdea rubra
Anenome multifida
A. parviflora
Thalictrum alpinum
Nitella nuda
Parnassia montanenasis
P. palustris
Fragaria virginiana
Rubus pubescens
Redysarum alpinum
¥, maokensif¢

Yiola ep.

Cornus canadensis
Noneees uniflora
Pyrola asarifolia
P. ohlorantha

P. secunda

Gentiana acuta
Nerteneia paniculata
Castilleja raxpiti
Pinguioula vulgnrto

Forest

Ll-rg
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Appendix § :
i

Forest I

Species Ll-Pg Pg/le Pg/Ba/ Pb/Pg/ Fy/Ra/ Py Bat/ rAPg/ Fb Pg/ F
Sa/Auu , Ld Ai/l‘ Iy CoRa/Co Ca/lh Ra/Ce
[R1a} L]

Calium boraatle .f 33) +(10) of 38) +( 40) t(50) of 29) o 17

Achillaa lanulosa + S tf 1) o 22

C. neglecta o 8) o 25)

C. purpurescana o 1)

Danthonia intermadia o s) ‘5 10)

Elymus {nnovatue YY)+ 30) ¢ 28) ¢ 20) +( 20) ¢ S0) +( 28)

Festuca altaica +{ s0)

Oryeopsiys pungens o 7)

Carer ourea +( 18) R{ 6)

C. capillaris + 1 +f 29)

C. concinna 1{ 67 1( 60) +( 88) +{ 10) +( 10 +( 41) +( 67)

C. eburnew o 62 o} 30) +( S0} { 60) +{ 40 o 29) 05 22;

c. filifolia o 14) +{ 10) o 21) o s

S. saratilis R 5 .

C. sci{rpoidea +( 29 (10) s 25) +( 10) ¢ 20) R{ 50) +{ 50) +¢({ 6)

BARE 14 1(100 1( 60 1{ 50 ‘§ "

LICHEN A 15100 ‘é 20 1(100) " 50 +( 90) 1( 50 «( 72

KOSS 1(100) 2(100) 6(100) 2( 10) -5(100) 4(100) 4(r00)
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Appendix 7. Plant community types, Prairie Creck fan, N.W.T . \\\\

HEATH COMMUNITIES

Juniperuws hornizontalis/Carex ct (Jh/Ca)
Arctostaphylos uva-ursi/J. honizontalis/Lichen ct {Auu/JTh/Lichen)

Dryas drummondid ct {Dd)

SCRUB COMMUNITIES

Satix interion]Equisetum hyemale ct (Sa-i/Fq-h)
Betwla-Salix/Equisetum ct (Bet-Sa).

Salix/Potentilla §ruticosa/Arctostaphylos uva-wrsi ct (Sa/P§/Auu)

, Ve
SAVANNAHR/WOODLAND COMMUNITIES

Picea gtauca/v drwmmondid ct (Pg/Dd)

" P. gtauca Larnix Laricina/J.horizontalis/Carex scirpoidea ct(Pg- LZ/Jh/Ca 8)

FOREST COMMUNITIES

P.glaucarsL.Larnicina/Salix/A. uva-wwsi ¢t (Pg-Le/Sa/Aau)

P.glauca/Juniperus communis ct (Pg/Jec) ’

P.glauca/Rosa acicularis/linnaea bon@? £t (Pg/Ra/Lb)

P.glauca/R. acleularis/ Equ,éée,tum ct {Pg/Ra/Eq)

Poputus balsamifena-P. gLauca/ACnuA incana/Equisetum ct(Pb-Pg/Ai/Eq) .

P.glauca-Betula papguﬁua/ConnuA Atolamﬂe}ux R.aclcularnis/Cornus
canadensis ct - (Pg-Bp/Cs-Ra/Ce) '

P.glauca-P.balsamifera/R.acicularnis/Connus canadensis ct( Pg-Pb/Ra/Cc)

P.glauca-P.balsaméfera/Connis stolonifena/Linnaea borealis ct

(Pg-Pb/Cs/Lb) " |
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Vegetation Structure: F
- W
S
TS
DS
H
G
Community Type: 17

0

LEGEND

Forest

Woodland (Tree crowr
Savanna (Tree crowr
Tall shrub( .3m in he
Dwarf Shrub ( .3 m i
Herb :
Gravel

( refer o text for descript

SCALFE
1: 6250




F Forest
- W Woodland (Tree crowns 1.3 diameters apart )
S Savanna (Tree crowns 3 diameters apart )
TS Tall shrub( .3m in height)
DS Dwarf Shrub ( .3 m in height)
H Herb o
G Gravel

Vegetation Structure:

Community Type: 17 ( refer W text for description )

\ o SCALLE , —_—
" I: 6250 0 190 200 Metres
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