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The natural, undeveloped landscape of this 4gctive
dune complex and lakeland area 1in northeast Alberta may
provide opportunities for future wilderness recreation
experiences. 1 August 1976.
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(  ABSTRACT

This siudy prhesents tx‘ucwixii'wl examinatron of the
[ecreational potontial ot J\Sdﬂd dunv  1ogiron  in nQrthoast
ALboLta. The 2007 kn2 ;a_tudy aiea contalns an 1d km? .1cti’vo
dune complex, stabilized transverse, parabolic and blowout
dunes, and numerous lakus; Landforms causcd by continental
glaciation are also presont.

‘ ’ : K

The active dune coaplex i1s the 1aL<¢<%\gn Alberta.
A miumber o: civironmentdl fdcgors have comﬂ&ned ty maintailn
thu» activity of this dune complex, 1naluxing ¢xtensive
deposits oL qldcial outwash sdnds, a warm, dry local
climate, and an. extremely flammable plant cover tha: o
oftten 1gniteg by lightning. As such, the active dunes  are
not only & -product wf wind, but of a combination of loga
climatic and vbloldgical conditions acting on a4 sandy
substrate.
W . The active d&ne complex 1s surrounded by jackpine-
lichenA woodland. This vegetation type nhas 2 well developed
strata - a low density tree stratﬁm dominated by Jjackpine
and a ground covef‘ dominated by tfoilose lichens.( In
contrasf to the parklike woodland, 2 other vegetafion types,
nixedwood and wetland, are areally less signiflcant Eht add

» ‘

flor;f/diversity and create importar® wildlife habitats.

The many lakes of the area have clear, potable

water, sandy shorelines and shallog dff—shore areas.

Furthermore, they sSupport an interesting - shoreline

/\\/4 ' ' vi | - | /



vwg(\t‘.ttlon, a vVariety ot Migratory avitauna vl Arge t 1550
Fopulations,  and  should  Cheretore Provide, v ituable watop-
based tacilities tor future Crecreationists.,

‘

The wildlize ot the study  area is a wildorness

population including  such, rare specles as o bald o Baglo,
Ysprey,  Plileated’ Woodpecker  and Sandnill Crane. Post

Specles, commo®  in  man-altered ceonystems, arte noticeably
™

t
absent. ' R

A L
N

Lol traTnts to recreational use are \Lno delicate
{ichen  groung cover, tho/highly flammable jabkpine—lichen
woodland, eLOSiOUJl‘ problems  associated wlth dnh aeolian
landscqpe and negative efrects ot 4human contact\~ with

wildlife. Potenti1al conflicts with black bears, which are
. ) : . . "
umerous 1n the region, is « majo; concern.

The sand dune drea is wildernosslhdviﬁq a variety
of natural features condycive to wilderness recreation.
However, there are severe environmermstal cénstraints to the
use of this area. Therefore, prior to recreational
deveiopmenf of\ any kind, a -management program should be
designed, possibiy alony tHe lines of a special ecelogical
Leserve, an ecdlogical'reseEVe area, a wilderness area, or
family wilderness pai§5> These * alternatives Stress

preservation of the unique sand dune complex while providing

a broad range of manajement possibilities.

vii
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CHADPTER T

INTRODUCTION
Outdodt‘ recreation is*ldn impoLtdnt bart ot
Alboered's  social, econéﬁic and  envlitopmental Wakeup. A
diversity. of phyﬁiogrdphic Legions, fortynate 9€Oyraphical
location and varietj of exceptional cepery 4ng natural
(/~>fedturos have provided the opportunity er’ thgl developmpnt
ot 5 national and 49 provincial' Parxs withlf Ajberta.
Located in most areas of  the Pgovrncc, these Pdrks wore

S

designed to protect the natural conditigy” of th€ landscape
1
A}
S o

whilile providing a4 variety ot cecreatiOHEQ;?ppportuﬁltles to

]
local, regional, national and internationdi visitOrs, ”
Coupled -with developmento‘Of ogutdoor TLecreation

facilities, an expanding Provincial ecOhopy and increasing,
. N R
social rressures of urbanized society have+wled to the
growing poéularity of wmany types of outdoor lecreation
including the seeking of gilderness‘expetience- Every year,
increaSiﬁg, numbers fof peopié have the desire aﬂd,the means

to enjoy nature in 1its unaltered coNdjticn 1% relative
solitude.  But the limited size of é#isﬁing facilitieé and
the increasing number‘ 6f‘.visi§ors_ is pushing the human
density in wilderness areas above deSiraplevlevels (Lesko
;nd Robson 1975). For exanmple, éheu Nupper of Overnight %?

1sitors at wilderness campsites 1in Ranff NatiQnal Park '

:reased from 1,000 to 14,000 per season petween 13463 and

(Superintendent's Annual Repoa} 1963 =~ 1973). The

- Va3

VN
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consequences ot crowdingtand overuse have been deterlioration:
ot the land-bascd resoutce. and a lower qhdlity of
Fecredational  experiovnce. Gunotdll}, the: most  extensive
vnvironmental Cilmpact occurs near najor trail-heads,

~

Campsites and special scenic attractions.

The results of increased demand tor a low-density

(extensive) type Of recreation tacility in the Province have

5
9 B

been two-told: an increase. in etforts  to plan and manage
exlsting - tacilities and inventorics to 1dentiry additional

recreatlion resources.

1.1 Manaqing Existing outdoor Recroag;_n FaCllltleb X

Managers and park ofticials are attempting to
control deteriovation of = the landscape through hanagement
and protection ot natﬁral.reSoqrces. Strict - controls are
being imposed wupon the numbers of visitors and‘activities
allowed. Environmental conditibnsvare being monitored at
campsites and other high use areaé, whiie interpretive and
educational.programs are being deve bped as -positive wayshto
enable man to Cecreate in harmony //1L the natural {and

. .
often delicate) wlldland areas of Alberta. Success in these

attempts will reduce the amount of disturbance to the,

natural environment and thus will ultimately benefit man.

s’

1. 2. Resource Inventories to' Identify New Recreation Areas

Undeveloped areas of the Province &ve being”

investigated by Alberta Provincial Parks for cheir potential



/ ;

to supply Altntndtivo oppontunifi;s to vxisting Lwcruﬁfion
facilities. CULEﬂnfly; Rananaskis Valiwy, the giasslands ot
Sk Alberta, the Lukeldnd\arou (encompassing Cold, Seibert
and Touchwood Lakes) and Kakwa Fffiu Ln the PGQCQ Riber areaq
are being  asseuscod {oi a  wide range éf recreational
opportunities. .

This thesls fexamines- th@ sand dune regron  of
northeast Alberta to \sseuss yet another excéptional darea of
the Province and 1its pbtential tor wilderness recreatioh.
The region contains sﬁperla£ive scenic, geologic and surface
features associated with continerntal glaciation' and thé

v ' <
geomorphic agent, wind; especially fascinating is a. large,
actively moving saﬁd dune complex, unique 1n ¢ Alberta
landscape. These natural features may provide the resources

for a future wilderness recrleation facility. Analysing the

wilderness recreation potential .13 important at this time,

.before altermate (and .perhaps enpvironmentally harmful)

development occurs. ‘ .

(, -/



CHAPTER 2

WILDEKNESS, WILDERNZSS RLCREATION AND SAND DUNE
ENVIRONMENTS-A LITERATURE REVIIDW

The  intent  of  this chapter is  to ostablish a

rationale tor the pfesent sand dune study 1n terms of

wilderness and  wilde recreationl. Althoudgh 1t will be
shown that wilderness 1s agultural «concept, characterized
by dynamic societal attitudes, additional tactors are

required to assess recreation potential and management

alternatives tor the sand dune area.

2.1 The Concept of Wilderness

‘

The term wilderness has ' become 1ncreasingly
popular in the last decade to describe certain physical aﬂd
biological en?itonments and their Charqcteristic fauna and
flora ﬁithin a specific geograbhic region (for example the
Canadian North, the Rocxy Mountains, the tall gfass
préirie). References to these lgcations - ve stressed
environmental conditions; naturalg roadless ._.eas (United
States Department - -of Agriculture 1973), én area undisturbed

by man, a place where animals may be viewed 1in their mnatural

habitat, areas usually containing examples of 'unigue,
exceptional landform features - decidedly a human point\ of -
view.

s

Wilderness has not aiways . been viewed in the

pu-icive. Societal attitudes ‘toward the value of wilderness
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have undergone a va;:ioty ol  changes over  the last 2
cu&turinﬁ. Tnese hsvo been  outlined by Nash (1976). tHe
pointed out  that the biblical concept - a trecless
wasteland - was  the  foundation tor the rivLst, tormal
dictionary definition (Johnson. 17595) . Johnson Wiote
”wi{doxncss 1s a desert; a tfact of solitude and savageness®
(Nash 1976:3). Hilderness, for the ‘early colonizers of
North America, was wild land to be fearod, a ldnh to conguer
and to rid of wild bcasgé. |

Near the end orf the 19th century, as large tracts

9 .
of land were altered to serve the needs of a rapidly

expanding population %nd_industrial complex, people began to

realize that Eetention\of the natural landscape had social

3

. \. .
value. Some proponents of a conservation ethic at this time

were voicing preservationist ethic . For example, Henry

Thoreau (1893) assessed "wilderness to be the source of

vigor, inspiration, and strength ... the essential raw
material of lite. He argued that these psychological .
benefits could not be attained in a man-nade industrial
setting.

In the early 20th century,.Aldo Léopold became a
,ﬁajor opponent of Johnson's early concept of wilderness as a
wasteland. For Leopold (1925) wilderness was a wild,
roadless area.where those who were so inclined could enjoy
primitive @modes of trével and subsisteqce.‘ He described

-wilderness as a resource, one having physical and

psychological benefits for mankind.

|

RN
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Recently  incredasing  demami tor and participation
in wildeiness recreation-activities has led to  competdition

or wildland resources, resulting in a varlety ot allocation

and manaygement problems.” The major concern of today's

N

]

wilderness advocates is that ndturai environments are
quickly disappearing 1in the face of 6ther [esource dcmansb\\_
such as rorestry; pipeline construction, coal exploration,
dg;iculture and more intensively developed recreation areas.

For example, in Canada, northern residents have
stressed the cultural and ecological 1mportance of rgtaining
wilderness areas in the face of pressures to develop oll and

. i -

gas resources. Berger (1977: 30) summarizing their
att{tudes,kstdtod simply that "wildernéss 1s a non-renewable
regsource”" and remarked that pecause Canada has the lan true
wllderness areas 1in vNorth Amer;ca we will have to be-very

careful when deciding upon development priorities. The

implications for preservation of wilderness resounces are,

/ka\ili\} analysis,. for human benefits. "Wilderness
constit

tes important — perhaps an invaluable - part of
\
modern—-day life; its preservation 1s % cc. ibution to,

not a repudiation of, the civilization upon which we depend"

(Berger 1977:30).

2.2 Kilderness Recreational Carrying Capacity

Implicit in the previous discussion of wilderness
is the need' to undérstand the environmental characteristics
-~

of a proposed wilderness recreatiun area, 1ts resistance to

5}



change rvom @an's  activit ios L combination with an
understanding  of wiiderness recredtionists, and the demand:s
ot Lutute users  tor that  particular SnviLonment.,. ThcwuL
tactors have  been  combined into an operational Framework

known as reciedational carvying capacity.

Recreat tonal carrying capacity is o .level ot mm((j

which an environment can sustain, béyond which iLrevonsibln
damage will occur and quality rocreation CXPErLences can no
longer bér providod. The carrying capaclity concept; NOW an
acéopteq . ~annlng and management tool, was first proposed by
Wagar (1564). lie @nalysed the carrying c&pdcipy probloﬁﬁ‘in
terms ot (1) the impact of the recreational environment on
people,”'(z) the impact of people on the recreational
environment, and (3) management procedures to modify these
reciprocal 1mpéct5. He concluded that an analysis ;f the
human as  well as the égological and mdnagement
considerations must go into adﬁinistrative decisions to
limit recreational use. ’ e

'Expanding upon kWagar's originai concegpt, Lime and
Stankey (1971)” proposed that. carrying capacity, in a
management framewo - —or wilderness recreation facilities,
has 3 basic componer. .: a managefial component, a cultural
or user component, and an environmental and locational

component. These factors are not independent considerations

but are closely interwoven.

"

~ :t‘
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. . .
-0 Wilddinens Mrean Bequiio o fanagemenst Fiomewolh
Ao owilde vness e g o npatutral e sondoe 3& catbod pen 0
cultur al concept, rathetr thaw-" ab- ccological o, one

-
4

(v1oening 1977) . Therviore, wildoetne:ns Lecreatiobn Timp e,

) y
cultural nerception oj G pat ticulal CoviTonment ot et
accoptable types ana raten ot mansinduced Cuvitonmental
change,  perceptions and  quality  standaras aie constantly

changing in response to a dynamic social eny tronmeut .

ror examnple, Juring tho Late 19°9's and early

.
<

1960's, increasing demana  tor  and  dae o ol Wwiddlands tou

recre ¢t ion, coupled with other demands ut i Ionowal
.md/non-rcnewnb T e S0Ul ey Lesulted 1n declintu

.

convironmental guality in many arcas. A darect  result o Was
contfiict Dbetween advocates of wilderness kWUSc;thiéﬂ and
other resource users.  As- a  result, rwscarchprﬁ,' pldnnoli
and managers of wilderness recredation :feas Cequired a 1ogdld
.guideline, qﬂstandérd upon which £o base vescurce allocation
decisions. » .

The first legal (and nmost often accepted)

y

definitioq/%or wilderness in North America (The United

States Wil <& “Bill 196 1) defined wilderness to be '"an

area where the , earth and its comnunity of lite are

untrammelled by man, where man himselZ is but a visitor who
does not remain...l  retaining its primeval character - and

infiuence, ‘without permanent improvements or human



haprtatioen...n, The brll stressed that wilderness  ™ippear s
to  have bgvn atf tected primdrily by the forces ot nature,
with the lmprint of man's work substantirally un;utlcablv”
(Lucas 14973:150-51) .

;
w7 InAlberta  there currently exist § legislative

rechanlisms oy which wildernoss areds can o be preserved and
which  provide oijCFiVUS tor subsequunt~mdndqomebt plans,
They arez

1) Tpe Alberta Wilderness Act (1&7”

2) The Provincial Parks Act (1974)

3} The Alberta Historical Resources Act (1977).

; These legal mechanisms can be used to outline a
variety of management alternatives tor the sand dune are.
and thus are discussed in Chapter 7.

From the terms outlined in the United States
wildgrnessv Biil, it appears that the overriding goal of
wilderness management is to permit ‘natura; ecological
processes to work within a fairly large, unoccupied area.
Yet, once a recreation area has been ‘created, ecoloygical
problems will .always appéar.’ Thus, wilderness recreation
areas require managemént. The amountcgf use 4an area can
receive without deterioration is dependen? upon the declared
management objectives for that site and the degree of

‘naturalness' it is felt necessary to preserée. Burden and

Randerson (1972:440) explainf a7

: I . . ) : .
...the same area might have a series of carrying
capacities; a low level of recreational use which
would preserve a rare, sensitive 'specfes, a higher
)

-

v
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one  which would prese - ve an acceptable degroo of
tlowering ot a ground 5peCiles, a higher one  again
which would preserve a complete grass cover, and
Yet a nigher level in which a complete grass cover
was dependent on artificial fertilization, seeding
and watering. Thesc¢ considerations lead us to
~define carrying capacity as the maximum intensity
Oof use an area will continue to support under a
particular management regime without inducing a
Permanent change 1n the biotic environment
maintained by that management.

. /A\ Theretfore, managers of wilderness recreation areas
/ » N
/ ]

LR . . . N
arey”” concerned with making choices; how much 1land to

i :
ailocate, to what uses, and for whom, are commoir management

questions. Managers musf employ the basic data gathered in
the inventéry stages to determine:
f{ Types of facilities suitable to the given resource base
2) Priorities for use
3)fCosts of maintaining the desired levels‘of environmental
quality set in a complex and dynamic social context.
Managers are charged with balancing the utilitarian benefits
and costs with the cultural benefits and costs by developing
evaluation rechniques- for alternate proposals and land use
plans. |

The impinging of social values upon the resource

by determining use types begs- understandidg of - ecosysten

function and structure - and huamin wants and needs.
Management concerns should be fr. -3 in a holistic or
ecosystematic way. (Spurr 1966, Odum 1971 and

Heinselman 1973 discuss’ the ecosystem aspects of resource

N {
management with expertise.) It is the task of the resource

0
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manager to rollow the lead ot modern ccological analysis and
use the many research findings to decide on a hest use ., A
systems  plan  can  include many important factors arfecting
tuture demands tor specitic recreation opportunities on Q
regional scale and should be  the starting  place for
dovoiopln;}nt »in new areas.

The unpredictable naturc ot demand for recreation
tacilities forces managers to adopt tlexibility in plan
designs. But there is a necd for more human research and
public participation in the management process to overcome

problems of 'plannit on the basis of supply oriented

research.

2.2.2 The Wilderness Recreationist
Since the oOutdoor FRecreation Resource Review
Commission (ORRRC) reports. were published (1.02), and

especially since the USDA Forest Symposium (1971), planners
for recreation facilities have realized that more needs to
be known about the types.of people that ar? recreating, what
motivates them to travel to wildlandf areas trom gheir

comfortable urban environments, how they perceive the

natural environments, what their attitudes are to facility

design, imposed regulations and opr-.tunities provided, and

most importantly, what - pect from an ~outdoor
recreation experience. As a result, a great ‘deal of
research has been conducted into the humen aspects of

recreational demand. Aspects of this research dealing with



wilderness recreation are discussoed bhelow.
G
The rese2arch into social  carrying  capacity

3

provides intormation on  uscel dttitudes, notivations  and
pelceptions. ! These  studles  have been conducted mostly i
wilderness aveas, notably in the BéundaLy Wd ters danoe  Arca
o1 the Superior National Forest (Lime 1972;
Lucas 1963,19b4d,19bub,19bu¢,1963; Stank;y 1971,1972,1973;
Wagar 1974, and in the numerocus.mountain wildernoss areas of

oL N ‘ A

. . -
Westeon ~North America (Mlerriam 1963,  Merrian and

Ammons 1968, Hendee et al. 19€8, Shafer 1969, Godfrey and-

Peckfelder 1972). ‘ ‘
1
Typically, nandgers havo operated on the
assumption that increasing use results in declining

environmental quality and therefore, declining guality of
the recreational experience (Frissell and Stankey 1972).
Researchers have determined that types of uscs and numbers

are as important, and in some cases more important,

than pristine~environmental conditions. In the Boundary

Haters Canoe Aréga, Lucas (196ua)' found thap ‘canoeists
objected to encountering other Vvisitdrs more than did
Mmotorboaters and; motor canoeists. Canoeists therefore
defined carryiﬁg capacity ndt only in terms of numbers of
péople but also in types .of use. Stankey (1971) found
car:ying>capa¢ity to be a function nof only of the level and
type ofhdse-en¢ountered but also the place and tiﬁfng‘»of

encounters, -and the behavior of visitors. Visitors wanted

to camp out of sight and sound of other parties, but most

CN
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reported Stheir  satisfaction did not decline substantially
until they ﬁet more than 2 or 3 partles alddy.

— The socigl structure and  the - motivations that
\Qntluean wildonévss recreation are also being Studied as
necessary input to understanding'soc}dl carrying capacity.
Researchers have attempted to identity undeilying motives of
wilderness recreationists so that planning can meet actual
needs and understood demand (Catton and Hendee 1968, Harry
and Hendee 1968, Hendee ot al. 1968, Hendee and Mills 1964,
iendee 1969,1970, and Hendee et Igl. 1971) . By using
guestionnalre.surveys, they identified wilderness recreation

values which include: ) S VA
1) A -'natural environment where no - vehicular access is
possible , .

2) & need for management to protect the natural state, but

management mus; be incohspicuous

3) A héavy demand for water -based recreation (most rélevant
to the.study areaj)

H#) A need for a remote, sanctuary-like environment.

These results point out _basic needs for any
wilderness recreation area. ‘To further identify the various
user types engqged in wilderness recreation, survey methods
were developed. Catton and Hendeé (1968) analysed .
questionnaire results and summarized ‘much of the knowledge
about wilderness users to that time. They determined that,

generally, wilderness users:

1) Are strongly opinionated
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<} Are highly educated, havg.nigh incomes and are mempers of
protessional or mdnagerial employment Jroups
3) ALe nmotivated by a desirce to escape trom the
artiticiality Of contemporary urban environments to a
refreshing contact with natural settings
4) Express truly social behavior. LOnly a samall minority
;xpressed the desire to be completely alone in  the
wilderness

o -
5) Acquire values leading to such use during vyouth. The
increadasing numbdrs of pdrents that are taking their children

into wildernessyg areas are instilling values for ' life,

securing déhand for future wilderness facilities

6) Are not 'purists'. pPurists demand unchanged (by man)
hatural environments and belong to organized éonsepvation
grdups where their preferences are likely to be heard.: Most
users alloﬁ, or evern desire,“minor facility vdevelopﬁent
-{trails, campsites, fire/gitgL\?tc.)

7) Do not realize that many of>thgir actions jeopardize tle

maintenance of an untarnished ‘widderness resource. This

finding implies thé need for better education concerning

/

user activities and, more immediately, stricter controls by
managément while educational programs are developed‘ifp
administered. i

The results of safial aggregate studies identify a
need to provide a diversity of recreation opportunities

(Burch and Wenger 1967). Further, the aim 1is tog place
R

outdoor recreation within a broader socio-cultural context.



Very recent criticilsms of reseahch into the modern

wilderness recreationists!  preferoncoes, ivations  “and
. N © . . - ..

attitudes have been  summarized by Thorsell (1977:24). He

stated:

...wilderness vacationers range from sensitive and
dedicated wilderness purists to lnexperlienced
city-oriented funseekers. The majority of users
tall 1u the middle range,the typical wilderness
vacationer. ’

fle continues:

The contemporary user is not travelling by
himself, nor does he wish to be alone 1in the
backcountry. Solitude is not rated as an
important reason for his wilderness visit.
Instead, the wWwilderness user is on a short
excursion with select friends to enjoy primitive
travel and the delights of wandering in open wild
country - a sort of recreation consumership. He
is not.in the wilderness to commune with natare as
Thoreau or Grey Owl did, nor is heée there to
encounter and explore nature in all her moods.
Rather, today's wilderness vacation is .recreation-
oriented as much as it is nature-oriented.

\

He concludes that:

Most wilderness users want a taste of the outdoors
but only penetrate and savour it briefly at the
margin (95 percent of all backcountry trail trips
in Banff Park in 1967 occurred within five miles
of the highway). The user stdys only long enough
to reach his destination, record the image oOn
film, and return to the car. The whole trip
scarcely allows time for any study of nature. The
main. motivations are a wish to visit a nature-
dominant landscape and ‘a desire to €scape
civilization. ;

Implications ,of changing user perceptions of
wilderness, and the necessity for changes in management

response, are evident in areas of education, environmental

'

1
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design, landscape aesthetics, rescarch, and in  the broader

detinition ot th? role ot pdtks’ in OQL‘ soclety
(fhor5e11/1977:2h). Understand it the human vatidulo in the
paradox of wilderness recreation will Lequiro continued
research into the expressed needs of wilderness
recreationists.  Wilderness parks ai. 1mportant ﬁot only for

preservation of -habitat but also as hartingers of the
evolving environmgntal ethic. As Krieger (1973) noted, "we
will have to realize that the way 1in wh;ch We  eXxperlence
nature is conditioned by our society - which more and more
is seen to be receptive to’respoﬁsible interventions".
.o

The demand for new wilderness areas  will “likely
iﬁcrease, perhaps as a by-product of wilderness-oriented
education and as the trend contiaues toward greater

onvironmental awareness. Knowledge of wilderness skills and

an increasing desire for solitude in a natural setting may
reduce the present managerial and environmental costs but
will require retention of large areas of undisturbed,

natural environments.

2.2.3 The Environmental Component

Most relevant to ﬁhis study are the environmental
conditions_“in the sand dune area that will determine the
recreational carrying capacity and thus management apoliciesl
should 'the area be developed as a wilderness recreation 
facility. Basic components of any land-based wilderness

ecosystem have been outlined by Chubbard and Ashton (1569)
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to be:

1) Geology auad soils (as ghey atfect drainage and
vvgoﬁation; for example, tertile soils are able to withstand
high “levels of use and maintain a movre satfsnactuxy ground
cover than nutrient-poor soils)

2) Topography and aspect (as they aftect éﬂil erosion and
microclimatic influence on the flora and ;}ﬁ%d)

3) Vegetation (its ability to tolerate varying intensities
of recreational use)

u; Climate (as 1t influences length of season available for

a given recreational use and ecoloyical conditions in the

area)
5) Water
6) Flora and fauna (especially where v >y « « the basis for

the recreational use of an area).

c

Many of these components are .i2pc tant in sand
dune environments as the following review o literature

indicates.

2.2.3.1 Sand_Dune_ Environments

Dufing decades of work by many researchers, an
atiundance of literatufe concerning sand dunes and dune
environments has a;cumulated. TwWoO disciplines,
geomorphology and ecology, have displayed .special concern
for ‘these 1andséapes "because of the simplicity of landforms
and their interesting assemblages of brganisms"

(Hermesh 1972;4).
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Some of the interests lie in identification orf tho
dynamics of the processes involved in dune activity.  Majou
themes  of reseavch i?vludu the vffect of wind on dunée shape
(Pagrnold 1947), the role or vegetatior in  dune fFormation
(Cowlei' 1899, 1901, 1911; Enquist 1932, Cooper 1958,

0lson 1958, dener 1904, Hermesh 1972), and the relationship

N of climate to dune activity (Hack 1941, odynsky 1958).

|

!

72.2.3.1.1 sand_Dune_Geomorphology

v

Bagnold «classified dunes under true . desert
conditions while studying "the free interplay ot wind and

sand, uncomplicated by the effects of moisture, vegetation

~

or = of fauna..."(Bagnold 1941:xii). Using wind tunnel

experiments to Jetermine the movement patterns of sand

3

grains and telating tnese physical principles to actual dune
formations in the desert, he discovereda that, "instead of

finding chaos and disorder, the observer never fails to be

o

amazed at a simplicity of form, an exactit&dg\ii repetition
and a geometric order unknown in nature on a scale . larger

than that of «crystalline structure". However, these open

L3 -
desert dunes differ in morphology from those influenced by

moisture. and vegetation. The latter types are the concern

of the present study.

2.2.3.1.2 Vedetation-landform Relationships in Sand__Dune

Environments

Y

Many researchers have studied the ecological



telatronships of wind, vegetation and sand movement.  One of
the earliest of tnese Wwds Heury Cowles. Over a period of 12
Yedrs (18599-1911) he analysed Quqetatlon~Qune retationships
to determine "the order of succession of the plant societies
. ¢ .

in the development of 4 region, [in order to] QiSCOVQL the
laws which govern the panoranmic changes® (Cowles 18Y9:95).

He. concluded that order and spdbility‘incxeaées in dune

¢ of disturbance.

9]

environments with time and the absen
Recurring disturbance produces a cyclic transtormation. of

stages ¢ vegetatlion-landform relationships.

tens 1s

U

This concept of dynamics in natural ecosy
a dominant theme in much of today's environmental research.
Perhaps no topographic form exhibits such rapid change and
instapnility as a sand dune, and it therefére offers a rére
opportunity to study the interrelations of vegetation and
landform processes under the most dynamic of conditions.

Vegetation Hasibeen studied as an agent of dune

geomorphology. one of the first to record the ability of

‘plants to influence dune formation was Cowles ({1899) who

stated ®a plant which...has the power to hold its position

1

and keep the sand from being blown away’is commonly called. a
sand-binder. In this connection it may also be. called a
dune-holder" (Cowles 1899:192) . The 'significance of this

observation is that plants may not only initiate dune

formation Dbut .also have a major influence on the ultimate

morphology of a dune systen.

In a recent ecological study of dune environments
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11 i thern  Saskatchewan, Hermosh (1172) detérminud that .

vt ~i.ion—-landrorm tionships have resulted 1n 5 major
£

dune  shapes; transverse, rolling, louyitudinal, parabolic

and blowout. He concliuded that such . varidtions A ¢ dung

v

D . - i
morphology de relatea to the life torms of the assoclated

vegetatlion; th&{\tLdnsvorso dunes are associated with shrubs,
and trees, rolling bdubes with Jgrasses Jnd.'he[bs, while
longitudinal dunes lack vegétdtion. The ;/buildingC
maintenance and final destruction of many dunes is therefore
a4 cyclic phenomenon dependent on chén;es .1 several

interacting factors, including their plant cover.

L

2.2.3.1.3° Dune-Climate Relationships _and _the Northeast

Q;begta'SanQ Dune Area

Enquist (1932), Cooper (1953) and odynsky .- (1958)
suggest‘ that reviewing conditions under ~which dunes are
currently forming can lead, through éautious 'extrapolation,~
to the reconstruc£ion of dune forming climatic patterns. In
the only published research on the climate of the active
dunes QEG orthéast Alberta, Odynsky (1958) reports that the
alignment 6¥\§tahillgégﬂ££§?SVE?E@“&ﬂn§§~repf€§ﬁnt effective
dune-forming winds in harmony with present wind dlirections.

He also identifies 3 cycles of dune-formi winds (and

therefore «climatic regimes) for the study area. This

is discussed| in Section 4.2.4.3 in relation to the

researc

present a
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Sand dune environments have been doeveloped for - a
broaa [ngO‘OI recreation opportunitios. Pinef] Provincial
Park (Ontdgio), Leadbetter Point State bark (Washington) and
Good  Spirit  Lake Provincial Park {Saska tchewan) ale 3

J
eXanples. A fourtch ared, the Athabasca sand dunes

(Saskatchewan) 1is beiny prOposed.for 4 national park.

Pinery Provincial Park is situated southeast of
Lake Hdron “and is impogtant for large stabilized and semi-
siabilized forested dunes, a rare regional example of
pristine forest, a T-stage successional conctinuum of dupe
vegetation (including many ra{e plaut species). Four
wiiderqess dreas (including intgrpretive trails) and a
number of nature teserves have been\created within the park
with consideration of - the areas!' pristine states, their
vulnerability to immediate disturéﬁnces and the uniqueness
of ' their Species complemegt (Gibbard 1970). The
recreational .opportunities are mainly tor . wilderness
activities while Stressing interpretive ‘values.

Leadbetter Point State Park is in a coastél marine
accretion zone and exhibits diverse and distinct natural
processess contributing to "incomparable aesthetic value"
(University of ﬁashingtbn'1975:9). This sand éune peninsula
was assessed -to be extremely sensitive to uncontrolled
recreational activities in the sense that "a»vdelicate and

N
intricate balance €Xx1sts between sand, vegetation, wind and

water...a change in one [ factor] can drastically affect the



ot heygo,n (University  of Fashoongton Tilns ey, Pecedt Loy
opportunitics range 1rom PLOServed natural gy o Che ot
dynamic soavard foeat Oy o antonsave 1y dt-vt~l\1§\~i_;.i:{‘u 1
the torest on ¢ he CcAaLtorn poertion ot the frea. Landtorpr-
Vegotatiion relationships  ang AeSThetion Qe Stressed N¥S

. ' , %

Prime attractions Lol Cecleationgl O,
The Good Spirit Dupes dt the Southeast ond O Good
CSPATAE Luke are g Unigue and fascinatie.s Ledture in eagutepn
‘ndedt chewan. .. ideal locations tor tho stady SF natuggi
history sinEe they dldmdfiC&lLlY Tilustrate the dodicata
intux~rwlat10n5hipu AMONy so01i}, wdfur, blants  and  animaglaw
{(Saskatchowan Department of Natural Besources 1973:2) . The
park 1s developed as an lnterprotive tacilaty 2mphasizcing
dune- Lormation, vegetation~-dune telationships  and plant
5UCCy 510ndl stages.

Currently, the Athabasicy Sdﬁd Dunes 0
Saskatchewan are being studied for Fecredtional values. 1g
this context the "region is of [nactional) sciéntific
importance because or (1) its unigue yeomorphology, namel y
the occurrence of extensive 1nland sanda dunes .ang ventifact
covered ridges; (2) its unigque flora consisting of relict
populations of arctic, béreal and northern .Great Plains
species; (3) the great volutlonarj significance of the high

level of blologlcal endemisnm [plantb unigue to that. area v
(Argus 1969: 6) . (Also Sen Argus 1970, Hermesh 1972,
Mondor 1973, fRowe 1973, Rowe and Hermesh 1874.) 7The empﬁasis

for this, Canada's largest active . Sand dune area, is to

n



preserve geographical,  geological, biological and  scenic
teatures  IQr the  benetit, --ducation and enjoyment ot the

\

people ot Canada (Mondor 1673).

2.4 Summary

Sand  dune  envircenments  appedr Lo have many
lesources  consistent  with today's wilderness philosophies
and recreational needs. Their varied and dynamic array of
landtorm, vegetation, wildlife and aesthetic factors are
well suited to development as natural, uildland areas.
owever, all the above eMmples stress the need to restrict
user activit}e; t&dpreserve the delicate dune environments.

In this light, the purpose and scope of this, study 1s to
‘ )

>

analyse the envir.ament of the study area in the context of
possible management alternatives r wilderness recreation

development and use.

/N



CHAPTER 3

THE RESEARCH PROJECT

Recent improvemneuts in the technology for
extracting oil trom the Athabasca 011 Sands have led to
plans ftor major developments by the petroleun induStry in
-northeast Alberta. This region (Figure 3.1) will continue
‘to experience . population *growth,' urban expansion,
development of transportation infrastructurés and auxiliary
industiial development d4s a LeSUit ot industrial
explditation of the 0il Sands.

Reducina the impact of industrial development on

the human and natural envircnment requires a thorough

Knowledge of all facets of the region. Information must be

A

gathered to provide data for planning development and
reclamation of oil sands extraction areas, . transportation
and communication infrastructure and new urban areas. The

initial concern of researchers involved in baseline studies

in - northeast Alberta 1s to secure accurate data so that a
- &

= ’
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rational cvolution of development will occur.!

Industrial and ¢conomic growth will resulit in  an
expanding -regyional populatigcn requiring the development of
many mnew tfacilities, inclu ing space  for recreation.
Papidly increasing demand fod recreation facilities requires

i :
an  evaluation of new areas capable of meeting a variety of
- ‘ . -,
demands. As Perloff and Wingo (1962:34) aptly sState:

Many activities have specilal resource reguirements

‘ to be met py the native endowment of a facility.

' ~Mountain climbing needs mountains; but even hiking
needs a natural ehdowment of topography, flora,
and fdauna to absorb and stimulate the hiker. Each
activity has its own requirements which nust be
met by ftacilities before the activity can be
carried out. The nature of these requirements is
an important 1link between those activities which
people are likely to want and those which can be
provided.

.6 .

! bkistic Design Consultants pfd., Edmonton, prepared the
Northeast Alberta Regional Plan (NARP 1976) which summarizes
‘the many factors that will influence the fcrmulation of an
optimal, regional development pattern for northeast Alberta.
It provides preliminary infbrmation on the resource base of
"this region. » ‘

A second major study cuiigntly under way in the
northeast Alberta region is The Alberta 0il Sands
Environmental Research Program (AOSERP). AOSERP is a 10
year, 3$40 million multi-disciplinary research project
undertaken by the gQvernments of Alberta and Canada, and is
designed . to provide) the scientific and technological
. knowledge for both Yevels of government and industry to use
in environmental lanning and protection within the
Athabasca o0il sands region. Areas of research include:
geology, meteorology, hydrology, botany, wildlife, aquatic
fauna, forestry, Aand use and sociology. -

These y projects, and others that are likely to
follow, will fag¢ilitate planning decisions by identifying’
the complex and often conflicting) demands of industry,
government and/ local residents. : -

—~
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WLLQGrness recireation rcquirus‘ 4 large area ot
relatively undisturbed natural environment, a Special or
even unique blend of physical characteristics -- topography,
vegetation and wildlifeg~and an opportunity to hike through
ana camp 1in a'diversity of landscapes in relative solitude.

Northeast Alberta (Figure 3.1), a region almost ai)
large as Vancouver Island, ' contains ‘large alreas oé
undeveloped natural landscape and offers a variety of
wilaerness recreatiocn opportunities. These 1include: the
vast plain encompassed by Wood Buffalo Ngtional Park; the
Canadian Shield with its myriad lakes; the forests and lakes
of the Birch Mountains Upland, Caribou apd Thickwood Hills;
the complex and dyvnamic ecosystem Qf\th¢ Peace-Athabasca
Delta; and major tributaries of the Mackenzie River systen,
the Athabasca, Peace and Slave Rivers.’

Another pétential wilderness recreation érea in
northeast Alberta (noted briefly in thei Northeast Alberta
RKegional Plan '1976), is a region of sand dunes, lakes.and
glacial léndforms (Figures 3.2,3.3). This ;rea contains a
number of «;eatuies ideal for wilderness recreation,
including isolafion from develdbed areas,“‘and a rich and
diverse 1landscape composed of topography, vegetation and

wildlife largely undisturbed by man's activitié?f:\
. ,,N/{/
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3.1.1 Formation of the Northeast Alberta Sand_punes

- The followlny environmental teatures - 11
combination dppéar to be responsible ftor the rormation of
the sand dunes of northeast Alperta:

1) Thhe Athabasca Sandstone dgeologic formation extends fron
Saskatchewan into northeast Alberta South of Lake Athabasca
(Figure 3.2) |

2) This majOL outcropping of sedimentary Has

glacialily scoured during the Wisconsin gl c1al‘perlod
provided a local abundance of sandy till i
3) During deglaciation (Qh?ch began  approximately
10,000 B.P.), this material provided a source for the
deposition of extensivé sand and gravel outwash plains, and
in glécial Lake Tyrrell, lacustrine. sands (Taylor 1858).
After deglaciation and the lowering of lake levels, the
unvegetated sands wefg‘reworked by wind into an hextensi#e
dune system (Figure 3.2, insert; "Figure 3.3)

4) l‘Although no wind.déta are available for the study area,
direction can be inferred from interpretation of the active
aeolian features; the presently active transverse dunes of
the active dune compléx are oriented NNW-SSE reflecting
effective summef winds from the WSW. To the southwest of
the dunes region are several major uplands (Figure 3.2) with

elevatlons up to 850 m (550 m higher than the study area) .

These uplands in combination create’ a -significant

ich
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rainshadow; 1n the western mid-north, rdinsthOws .are besp
developed noctﬁeast of topographic .highs because prevailing
winds during summer are tfrom the southwest (Lley 1977).
This rdinsnddow efroct results in the dunes area rcceiz}ng
less summer proecipitation than any other portion of
northeast Alberta (Mann 1977). For example, the May-
September precipitation in the Birch Mountains (Figure 3.2)
is 342.9 mm while at Richardson Tower, 15 km south of the
Study area (Figure 4.9), précipitation for.the same  period
is only 256.0 mm, or 34 % less'(Téble 4.1)

5) ‘The dune sands, éutwash sands and Yravels and other
coarse glacial deposits that overlie the Athabasca Sandstone
have bréated excessively drained, submesic soils which are
occupied by drought;tolerant jackpine-lichen woodland
(Rowe 1972). Figure 3.2 illustrates that the distribution
of this vegetation type 1is élosely correlated with the-”
Athabasca Sandstone from which the goils of the
jackpine-lichen woodland wéfé oriQiL , derived. .The
southwest lobe in the distribution of this vegetation typé
(Figure 3.2) 1s 1located on the sands of the northeast -
Alberta dune system (Figure 3.2, insert)

6) During 4dry periods, which are usual for ﬁhis Legion,l
jackpine-lichen is c¢ne of the nmost. flammable of all
vegetation types, and is thus subject to recurrihg wildfirgé
(Section 4.3.1.1.2). Reducti&n in ‘forest éover together

with occasionally strong winds has aided the movement of

sand
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/“ 7)  The combination or dry sandy substrate, semi-arid local

I

/

/

climate, recurring forest rires and wind has resulted in a
tange ot sand dune features, a number of which remain active

(Plate 1).

3. 1.2 The Sand Dune Region of Northeast Alberta

The sand aune region of northeast Alberta covers
an  area of approximately 3000 km2 (Figure 3. 3). Tt 1is
bordered on the north by the south shore of Lake "Athabasca
and the adjacent delta complex, k;> the east by the
Saskatchewan border, on the west by the Athabasca River, and
on the south by township 103. & variety of dune types have
been identified in this area includinyg pérabolic,
transverse, blowout - and longitudinal. They are now
stabilized by vegetation except for 2 large active patches
(Figure 3.3; Plate 2). " *
The study area, located 170 knm NNE  of Fort
McMurrday and 24 km south of Richardson Lake, is bounded on
the east by the MayEElle River, on the west by " the
Richardson .River, and on the south by the 27th baseline
(Figure 3.4). The field area contains the largest active
dune complex. in Alberta, a variety of stabilized dunes, a
varied mosaic of plant comnunities, and 3 large lakes,
providing Aa representative sample of the environmental
reséurces and ecological constraints that should be
considered by planners of future land use 1in the sand dune

v

region (Plate 3).
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'

3.2 IEE_ESEEQEEQ_E££Q£99:“

The central problem of this thesis was to  obtain
sufficiont biophysicai— pgseline ddta to determine the
potential of the sand dune epvironment for ﬁse as a
wildefness recreation facility. There were two important
tactors to consider:

1) The biophysical environment of the land-based resource
2) The‘constraints ilmposed by these natural conditions on
use by recréationists. . -

As practically no published reseafch is available
to identify the énvirpnment of the sand dune area, the first
Step in this study was to complete an extensive
environmental inventory. Once this baseline information was
recorded, re Site-specific analyses were conducted to
determine the susceptibility of the area to distu;Bance from

natural and human sources.

e

[l

3.3 Research Obiectivés )
To assist éfobleﬁ analysis,‘ku ‘specific research

objectives uefe establishead: 4

1) Inventory the environmental and ecological cqnditions of

ﬁhe study area (Chapter 4)

2) Assess the recreational resources of ‘the sand dune érea

(Chapter 5) ., consistent  with current philoéophies on

wilderness recreation as‘ identified by the existing

<

/

/
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literature (Chapter 2)
. . . .
3) Analyse the euvironmental constrdints to the development

of the dunes reqgion for wilderpess recredation (Chapter o)

\

q) Examine the environmental effects of recent human use 1in

the study area as an indicator of environmental CArrying

Capacity (Chapter 6).

Methods

3.4 Research

3.4.1 Library Research

»

l¢vhs a first step in compiling an environmental
inventory I surveyed the literature relevant to the study

area and to wilderness recreation.

3.4.2 Field Work -

T LR e e R

13
i
o
o
[y

3.4.2.1  Fiel
.. The initial-field work {(25-27 February 1975) was a

reconnaissance trip to the active dune area to , record

various aspects = of winter env;ronmgftal- conditions.
Emphasis was placed on choeosing~ an ecologically
representative study . area, on observing environmental

conditions during winter and on- recording. winter wildlife

acfivity.(g A

3.4.2.2 ield Trip 2

9

During spring 1975 preliminary landform and



vedetation  base  Raps woro P Leparoed t L To3vdy 190
panciromatic air  photogrdpas,  afd a S0@mer Feconnalssance
field program was planned.

The 1975 rrield period Lasted  from  3-25  August.
baring this time I conducted ¢ usive ground truthing tor
1T photo dnterpretation and mapping of JeoROrpnlc featulesn,
s0ils, weygetdation distribution and wildllio‘ habitat. Mol
than 400 35 wm ground and acrial color slides were takon of
the area to assist in mapping, data analysis and planninyg
the 1976 field scason. -

The  results of the 1975 reconnaissance field work

v

provided a good general knowledge of the study area which

tacilitated the preparation of tae 19476 field agenda.

4 i
3.4.2.3 Field Trip 3
Based on the first bread classifications of
surficial geology; landforms; vegetation and water

resources, a more detailed field sampli.; program was
conducted during June and July 1976. Fifteen transects were
selected (Figure 4.1) to ensure that each of the preéiously
identified features would b; sampled and that representative
sites within the ztudy area would be examined.

Quadrats 10 m2 were set ‘oug at 50 sample sites
along the 15 transects to complete the gfound truthing. of
previocusly mapped information, io inventory plant specie-

and wildlife presence, to record evidence of wildfire

surface erosion, and to assess the susceptibility of tie

-
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Landscape to human digfuroance.

Aydildhlo photographic coverage for tae study area
.ib limited to 19951 panchromatic air photos (scale 1:3333;
Leference numbers 160 5802, 160 S803A and 160 5804) and
banchromatic photo mosaics (scale 1:63, 360; referenge
numbérs. 74 L/2 and 74 L/j). Tﬁe quality and resolutgpn of
this photograpgy is pobr but interpretation and mapping were
alded by:
7} Reconnaissance aerial investigations ian  Feoruary and

August 1975
;. N

2) Use of equipment and assistance from personnel at the
Canada Centre for Remote Sensing, Edmonton. Photo
interpretation equipment used included a Jena/Zeiss

Interpretoscope, @ 15X zoom stereoscopic interpretation unite
used for 'scanning, height finding and scale correction
between phbtographs, a Bausch aqﬁ Lomb Zoom Transferscope,
used t; transfef photdgrapﬁic interpnetationvonto a base map
and mirror and lens stereoscopes.

Q,“ 3;ilo&ing the 1976 , field researcﬁ, mapping was

refined from 35 mm air and ground color slides on 1:50,000

base maps.

//f/——m_——_

3.4.4 Inventory of the Physical Environment

[

. , /o .
S1x major components of the ,Physical environment

o

were investigated:



P T TR \
\

38

1) Cli@ate and weather
<) Bedrock geology
3) Physiography

4) surficial geology
5) Soil

6) Hater resources

fLA4.4.1 Climate
Climatic 1nformation was obtained from published
materials, ftrom general f. .14 observatipns and - from

interviews conducted with northern climatologists.

3.4.4.2 Bedrock Geology-

Information " on bedrock geology was coppiled from

o

Bayrock (1969, 1970, 1972) and from field investigations.

3.4.4.3 Physioqraphy

- The Atlas of Alberﬁg {(1969) provided information
on the regional physiography of northeast Alberta.

>

3.4.4.4 Surficial Geology

Information on the surficial depos. s was compiled
ffom the 1:250,000 surficial geology map by Bayrock (1972 .-

sheet. 74 'L), published and unpublished reports, A1lr photo

interpretation and field work. . _ _//
, : — ,

{ -
A Brunton compass was usec .o verify orientation

« \

of landfornms, originally drafted from air éhoébgraphéy and

e



39

to  measure flope angles. At each of the study sites a soil

it was., dud and sand rain-sizoe, omogenelty, and
—

-

. . . } A\
orientation was\compared with currently active dune sands to
- - \\ . . .
determine previous dwolian activity.

4

3.4.4.5 Soil

\

*Sol1ls information \jas obtalned trom the Alberta

)

Soil Survey"of the Departmgh{\‘Bf Soil Science, The
University of Alberta, the AlefEd Research Council, and
from field wmapping based on soil pits which were dug at each
ot the 50 sample sites. Soilv was mapped éccording to
guidelines in the System of Soil Classification for Canada
(Canada Department of Agricultuge 1974) . These
classifications were modified after di;cussions,with members
of the Alperta Ecological Society (AES) énd the Department
of Soil Science, The University ovalberta.

Soil pH measurements were made in the field wusing
.alportable Hellige-Truog Soil pH Test Kit. Samples were all
taken at 10 cnm below the surface. No soil pH was recorded
tfor the wetland communif& tfpes. Soil moisture classes
"(Table 4.6) were“qualitatively determihea, based on work by
Krajina et al. (1962).

.

3.4.4.6 HWater Resources

Evaluation of water resources included assessments

" of water guality, fish populations, shoreline conditions-

s R

(slope, vegetation and other beach conditions) and n&%ards
N »



tor tloat plane landing.

Aspects of wWateLl quality investigdtcd 1ncluded
temperature, dissolved oxygen and pH using the followiny
procedures:

1) A YSI model 42 SC Telethermometer was used to obtain two
daily sets of air and water temperatures. A set of readings
consisted oflgir temperatures at bage camp - 30 m from the
shore ot Jade Lake! (Figure u.u,'Location 7), and water
tewperatures 5 m trom shore at a 30 cm depth. Readings were
recorded at 0900 and 2100 during 3-23 August 1975, together

with a brief summary of local weather conditions at times of

recording (Appendix 8.5)
2) Dissolved oxygen and pH readings were taken in Jade,
Lérocque and Barber Lakes. Dissolved oxygen was obtained'by

using a modified Azide-Winkler method with drop ‘count

&
\ &

titration while a Hach test was used to determine water pH.

A Rawson's nomogram was used to calculate the oxygen
~ A

saturation levels from dissolved O0Xgyen and water

temperature data.

Fish populations in Jade Lake were assessed in two

o

wWays: L

1) Angling from a canoe was used to determine. the fishing

potential. Species c«o. v and size (length, girth and

! Only Barber and Larocque Lakes are officially named. I
named the others to facilitate discussion in this thesis.
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welght) were recorded
é) Specimens wefé gathered from the numerous schools of fry
in the negr—shore waters and later identirlied at The
University of Alberta (Appendix B.2). .

Assessments of shoreline conditions and hézards

for tloat plane landiny were made  during aerlial

" reconnailssance and from a canoe.

3.4.5 Inventory of the Biological Epvironment

Vegetation and wildlife were assessed from

published 1literature, air photo interpretation, aerial
N Y

reconnaissance angd field research.

3.4.5.1 Vegetation Classification ag@_Magpigg .

Inifial vegetation classification andlmapping was
completed after- the 1975 field trips and 'interpretation of
1951 air photographs. During the 1976 field work, the

phytosociological methods of the Zurich-Montpellier school

(Braun-Blanquet 1932) -as modified by Krajina (1961) and 6ill
~ U
(1971) were applied. -~

During the 1975 field reconnaissahce, I,noted'that
abra;t changes 1in the distribution of surficial geology,
soil types and soil moisture»resulted in readily observable
changes 1in the distribution of vegetation. These changing
site characteristics(_coupled with“»identification of the

species composition of separable .plant ccmmunities, were

employed to identify the major vegetation types. Refined



mapping and classitfication of vegetation resulted from the
analysis of data yathered at 50 sample . sites (Table u;b).

At each site, 10 m2 piots were placed in nodal locations
judged to be typical of the previously mappeda vegetation
types. .‘ Visual estimates ° of percent cover (specles
signifigance) were made for each species 1in each "of the
tree, shrub, herb, moss and lichen layers accoraihg to the
criteria in Table 3.1. A further aSsessment Was mader at
each site based on the - critefa of cover,  habitat
'characteristics, yalkability, aesthetics, andususceptibility

to 'disturbance from human use.

Table 3.1 The Species Significance Scale §hdwing

Cover Range for Each Value

RANKING ‘ ) SPECIES SIGNIFICANCE
Qualitative Value Quantitative Coverage
(% of plot).

+ single or rare occurrence - Negligible

1 Occurring seldom Negligible

2 Rare _ Up to 5

3 Common o : 6-10

4 Occurring often : . 11=-20
"5 Occurring very often 21-35

6 Abundant . 36~50 ’
7 Abundant : 51-75

8 Very abundant » 76~-95

9

Very abundant 56-100




'Service, Edmonton, for the period of record 1958-1976
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The more common plant species were identified in

‘the tield, while less commcn or problematical speclies were

collected and identified” at the Bofanj‘ Départment, The
University of Albertd (additional- information on species
idenfification is given at the end of Appendik'B.J).

Voucher specimens are stored at the Department or Geography,

&

The University of Alberta.

3.4.5.2 TFire Research

Fire <. history information and data on the
g.\\l\‘ .
oo . .
ecological effects of fire were collected using the

following procedures:

~

1) Fire records were searched at The Alberta Forest

2) Four fire sites of 'diffggentf”///éges

(1975,1963,1906 and 1826) were identifiéa/frcm fire records,

air photo interpretation and field reconnaissance An area

‘burned during 1-4 July 1976 was added during 1976 field

;pvestiéatlons

3) These 5 fire locations were investigated to determine
probéble cauée of fire, the extent of the burn, successional
aspects of the vegetation (species  compositon " of each
stratum was recorded and compared with similar data from the

other 4 fires), :habitat characteristics, and recreational

qualities (valkability, species diversity, aesthetics,
. . . o " T
interpretive qualities) 3 7

‘ . ’ ." a . ‘
4) An evaluation was made at each location conc¢erning the

e
—
’

—— s/ r
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possible ecological advantages or disadvahtages of fire to

use by recreationists.

3.4.5.3 Hildiife Observations

Information on wildlife was galned tﬁrough
standard field observations made along the 15 line
transects. Methods of observation included:
- Identiticafiop from sighfings. : R
2) Interpretation of field signs (scats, dropped antlers,
cratering, tracks and evidence of browsing and grazing)
3) Collection of specimens (aquatic vertebrates).

I also conducted interﬁ%ews with ~wildlife
biologists, AES field étaff and others familiar with the
aréa; Information sources leading to the completion of a

\
species list are gi}eh at the end of Appendix 8. 3.

-

3.4.6 Historical Documentétion

Archival research dééiing{?ith'the study area and
vicinity was ca}ried out at 5 locations.
1) Ekistic Design Consultants Ltd., Edmonton
2) Long Range Planning Branch, Alberta Provihcial"Parks,
Edmonton |
3) Albertu Researcﬁ Council, Edmontonl
4) Alberta Forest Ser?iqe,- Edmonton ‘and Fort McMurray,
Alberta

5) Northern Forest Resear h»Centre, Edmonton.

Interviews wete  conducted . with people



knowledygeable about the history of the area and aware ot
current and projected developments in northeast Alberta that

might affect the study area.

Information on surface erosion was recorded during
line transect work. Location of erosion (Wwith Trespect to
landforms), its cause, and implications for use of the sites

by recreationists were recorded.

4.8 Campsigg_gtudies

/

Two aspects of capgfite potential were studied,

physical site capability and disturbance from human use.,

3.4.8.1 Physical Capability of _Lakeside Locations__for

An environmental capability rating systen
(Lesko 1573) was employed to assess the campsite potential
of 9 locations near ‘Jade and Larocqﬁe Lakes. The rating
system is based on the evaluation of § ecological factors:
1) Degree days abzﬁe 5.50 C
2) Mean annual water deficit
3) Shrub cover \\\
4) Grass cover
5) élope and total ground cover
6) Depth of'rooting_

7) Thickness of the Ah soil horizon



8) Thickness of the forest floor (LFH layers)
9) S0il texture and drdinagé.

These factors were then_assessed according to the
numerical scale developed by Lesko l(1973:6~9).~ Also, a
qualitative evaluation of recreation potential was made at
each location. based on scenery, location in relation to
“water bodies, shbreline conditions (sﬁimming, boating

access) and the availability of firewood.

>

3.4.8.2 Disturbance_ From_Human_Use at_3_Sites on Jade_ Lake
~ oy

Of the locations evaluated for campsite Capability
(Section 3.4.8.1), 3 siteé had been‘used previousl§. A
comparative analysis of environmental impact on thesé sites
was completed. The sites (Figure 4.4) included:
1) A 1973 research basecamp (site 7)
2) My 1975 winter basecamp (site 1)
3) My 1975-1976 summer basecanp (site 3).

The dimpact analysis followed metnods outlined by
Lesko and Robson (1975:7~10). Briefly, these methods
include:
1) A plant community survey (Section 3.4.5.1) before
~impact. * At sites 1 and 3 I recorded the vegetatio%@Yin ‘the
area around the campsites and assumed itA to be
representative of site conditions before use
2) A capability rating of the campground vegetation for
recreational use (Lesko 1973)

3) Visitor impact on the site was evaluated using a scale
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dovéloped by Hi(aard and Marr (1970).

3.4.9 Testing the Resistance of Vegetation to Trampling

Channelling of use gives rise to a more intensive

-,
fressure than :would be experienced if_ the pressure was
distributed over a larger area. A path may therefore be an
indicator of the type of change that would occur in dn area

if the pressure throughout the area increased. Hence a path

may be viewed as an expression of areal resgponse collapsed

a linear form (Petefs‘1972:19). This idea can be used
we b ffectively in the vresearch area because of the

ve homogeneity of ground cover throughout the

/
cK
N 2

Ed

;ine4ﬁzchénbwoodland.

During the 1975 reconnaissance rield wor
observed that when dry, the ground cover -in/ jackpine-i ucn
stands 1s very tragile, extremely . flammable and slow. -
recover after disturbance. To analyse the susceptibility of
this grpund cover to trampling, game and, human trails were
analysed. Trail experiments were designed after techniques-
used by Wagar (1964), Burden and“Randersdn (1972), Peters

(1972) and Cordes et al. (1975) .,

3.4.9.1  Game Trails

Red squirrel (Tamiasciurus hudsonicus) and black

bear (Ursus americanus) trails are ubiquitous in the study
' ' !

area. A representative 5 m segment of each =<y = of game

trail was selected for analysis of trampling i- acts. The
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tollowing measurements wWele then made in the -order given:

1) Trail width (width of the disturbeﬁ area)

2), Vegefation.n Species significance was recorded for the
ground covor'adjacent to the impact area (Section 3.4.5.1).
Species growing on the trail were recdrded |

3) General site description, A was made of the

~

site, conditions including amount of organic litter on  the
path, the walkability of the path surface and the degree of

shading.

3.4.6.2 Trampligg;gxperimeggé

Four trails were assessed to gquantify the
resistance of the ground . cover to human trampling. Tw§
tr?ils, 1 from the 1975-76 base camp to the garbage pit
(trail 1) and the «cther from camp to Jade Lake (trail 2)
were used under a spectrum of sumner weather conditions  at
randonm gimes by ‘a total of 5 adults and 1 child. The 3
nethods used to analyse the game trails were‘ repeéted“ for

trails 1 and 3. Trails 3 and 4 were the sites of simulated

trampling experiments.

3.4.9.2.1 simulated Trail Trampling

Two simulated trail experiments were conducted on
the  lichen ground cover under dry (trail 3)° and wet

(trail 4) conditions.

"The. following methods were .used to - guantify

trampling impacts on dry ground cover:

-



-

1) A 25 m X 25 cm’ length of torrain was @@lected having a
homogeneous ground cover in a typical mature jackpine-lichen
community

2) A 100 m tape was placed along the long d4xis Cof  the

trample plot

3) Four line-transects were established at the 5, 10, 15 and

20 m  locations perpendicular to the long axis. Trail width

was defined.as a 25 cm wide linear disturbance

4) Vegetation was sampled along each transect as in ,evious
trail assessments

5) A trampling unit was established to bei 1 Treturn pass
over the plot length. Trampling ;n;ervuls vere
0,5,10,15,25,35 and 50 units .
6) Time lapse black and white photographs of the plot lere
taken after each trampling interval using a tripod mounted,
35 mm Pentax camera

7) Relafivé humidity at the 1lichen-air interface . was
%ecorded:using a ﬁgndix model 566 aspirated psychrométer
8f.The' site was descriged after successive trampling
intervals.

I

For wet _ground. vegetation the experimental

procedures were the same as in the dry ground vegetation-,

except trampling was conducted after a period of 36 hours of

“

rain. Site conditions were again recorded 20 days after the

experiment when the ground cover had dried.

\\/‘:)[



3.5, conceptual Framewoik gt the study

There are no ostablished techniues tor conducting
an inventory of wilderness motential, which necessitated the
d@sign of a conceptual framework for this study. This
framework tollows the ecosystem model of Tansley (1935), who

formulated the idea of an ecosystem as a combination of the
U '

biotic and abiotic environment to form one inSepdrahLo unit.
The ecosystem concept 1s further elaborated by
Muelleg—Dombois and Bllenbery QJ97M) " for use in
environmental analysis.and is called the Cambined Approach.
This approach identifies the ecosystem components for use 4as
indicators of more hidden site factors. They stress the
need to evalgaté*fﬁéyenviro‘hental components in a holistic,
1nterdependent way. In ’his study, environmental factors

were analysed simultaneousl;an\—an _attempt to develop a

holistic, systematic apprdachu

-



T ‘ CHAPTER 4

ENVIRONMENTAL INVENTORY

m >
Any site  1s  composed of many factors--above,
below, and at  the ground--but  all these fagtors are
interrelated, and have achieved Some  sort ot balance,

whether 1t be static or one. that 1s moving toward another
equiliorium. . o . ,
Because of the complexity of parts ,and thelir
intricate patterning together, we find that each site 1s  an- =
some measure  unique. "While it may fit into sonme gene[dl“”
classification, it will have a flavor, an essence, of itau‘
own. The words site and locality should convey the sapw ..°
sense that the word person does: a complexity so closel yiy 7
knit as to have a distinct., character, a-. complexity worthy oi
interest and even affectlon {Lynch 1962:19). .

>

g

- \\

. )
‘mary objective durjng inveptory was to

4.1 IntLoduct““n

» AN . .
identirfy tr > 2nvironmental components of the stu@y‘aréa nost
relevant to ~h. potential ‘dgﬁelopment of - the .sand dune

region for wilderness recreation.

)

Although every attempt wagpﬂédé to considef the
§tudy area as an inferracting system,..compartmentalization
was necessar&'té allow collection, organletlon and analy51s
" of data. The claésification ~developed ﬁon51sts of three
major categories, physical Teﬁvironment (4.2), Dbiological .

environment (4.3) and humansenvironment (4..).

R
AR

“4.2  Physical Environmént

. For the  purpose of inventorying the physical

51
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environment the study area was drvio d into  three regions

based upon readily distinguishabl physical cnaracteristics:
/ .

—— N . @

1) The active sand dune: ‘complex

2) The kame and Kettle fedtures to the cast ol the active

dune complex.

3) The more recently stahbilized dune areas north, west and

south of the active dun. complex (Figures 4.2,4.3).
bo?2.1 Climate
l Generaflly, the regional «<¢lim... of northeast
» ’ R b

Alberta is similar to that of central Alberta, although\ it
does experience somewhat more severe winters and a shorte
gJrowing season. According to climatic data recorded at Fort

Mc¥urray airport over the past 27 years, the northeast

region~{ has.. a. cold, = snowy, .forest climate {Koppen
clas;iricétion Dfc) with a :large annual range of
temperatures. ‘The summr is sh?:t and relatively cool.
3 : a ,
Frost fiee days range from\ 80 - 100 (Atlas of

Alberta 1969:15). o

The most relevant climatic data available for the

study area are recorded at Keane, Richardson and Birch
Mountain foreStry tovers (Fiéure 4.9). Their recording
periods are May through September, providing a good
indicatio;'fpf summer climate. _Hinter weather information

~for the tower areas is estimated by Atmospheric Environment

Service using data from Fort McMurray and Fort Chipewyan.

Due to their distanc® from the study area and their

‘
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topographic locations  (Fort McMurrtay in a river valley and
‘Fort Chipewvan on the north shore of Laxe Athabasca), the
data are only 4N estimate for the winter climate of the
study area. | | .
Alberta‘ Forest Service has dpublished average
mqg;hly precipitation data and normal maximum tempetatures
fog phe Keane and Richardson torestry stations (Tables u.f
an; 4.2). Temperature and .precipitation for the period

October - April have been noted by Lovatt (1975) (Tables 4.3

and 4.4). oOnly general intormation on prevailing winds is

\

available for the study area (lLovatt 1975) along with a
brief summary of local suhmer .weather conditions dluring
August 1975~(Appﬁndix 8.5).

: As given 1in Section 3.1.1, the summer climate of
the study area is affected by regional physiog;aphy " and
,Prevailing southwest wihds. The Birch Mou;tzzﬁé\&ﬁd’ﬁfher
uplands (Figure 3.2, Plate 2) locéted to tﬁﬁf‘southwest of
the study argé%greate a rainshadow effect.v This;lee climate
reduées pfecigitétion, lowers fthe relative humidity, and
results in a warmer, ‘drier - summer «climate in the dune
region. -

In a gen;ral way, the 1975 information on‘daily
wind directions (Appendix 8.5) support this hypothesis.
Wind direction on sunny, warm days were S5, SW and W while
rain-bearing winds were predcminantly N, NEH%dnd E. /The
raiﬁ-bearing winds could have moved around. topégraphic

features (such as the Birch Mountains) or advanced southwarad

e ¥

£
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Table 4.3

Mean Daily Temperatures October to Aoril at 2 Sites
in Nortneast Alberta 1941-1970

Station Elevation Mean Daily Maximum Mean Daily Minimum
(m) Temp. (°C) Temp. (°C)
Fort McMurray 370 - 4.0 - 15.6
Fort Chipewyan 219 - 8.1 - 18.9
\\
Source: Atmospheric Environmental Services, Environment Canada
(Edmonton). _ A ' . .
Table 4.4 ,
Precipitation Summary.at 2 Sites in "drtheist Alberta
1967-1973 '
Station Elevation Precipitation Annual Precipitation
(m) October-Apritl : (mm)
(6 year Mean) .
(mm)
Fort McMurray 370 | 150.1 . 435.4
Fort Chipewyan 219 145.0% 379.73

. Source: Atmosphe: ic Environmental Services, Environment Canada
(Edmonton). - ’
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diong the Rocky Mountains and across the vagt wetland areas
of Wood Buftalo National Park and the Peace Athabasca Delta
gaining additional moisture. Due to the very limited nature
or these data; any implications 'of long term <climatic
patterns for the study area are very tentative.
“-2;2, Bedrock_ceology

The geology of the. study area is described by
Bayrock (1969,1970) who indicated that granitic plutonic
rbcks‘ underlie the region. VNo indication is given of the
depth to bédrpck. No bedrock outcropbings were observed.

The Athabasca Sandstone, formation lies to the immediate

northeast of the stﬁdy area (Figure 3.2).

4.2.3 Physiography

The study area is 1loca..d Wwithin the Athabasca
Délta Plain physiographic region (Atlas of Alberta 1969),
approximately 70 km south of the. exposed edge of the
Canadian Shield. It lies between the rnazan Upland and
Athabasca Plain to the north and eést, and thev Birch

Mountains Upland to the Southwest (Figurgﬁ3;1).

el
, /

4.2.4 surficial Geology

Four major classes of surface deposits are
recognized in the study area: “
1) . Glac1ally overrjiden outwash sand and gravel

2) Ice contact deposit’s

2
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3) Acolian sand in sheet and dune form

4) Stream alluvium.

bolou Glaciale_Oveggideg_Qg£1g§h_§gggﬁggé_§£éxgl'
.6lacral deposits within the area (Figure 4.2)

record only the advance ang deterioration of the nost recent
glacial stage,__ the Wilsconsin. Bayrock (1962) states that
there is no evidence Of multiple glaciations in the study
region. bDuring stagnation of the Keewatin ice sheet
approximately 10,000 years é.P., drumliqs, glacial flutings
and outwash were deposited (visible to the east of the
advancing dune complek = Figure 4.2).

The SW direction.of g;acial.advance 1s indicated
in the alignment of fluted and drumlinized sands and gravels
underlying ice-contact depoéits. Flutings are well
developed aud in '‘places east of the study area . thef grade
into dfumlins. D;gmlins are well shaped and mantled by a
layer of large bouldérs (Bayrock 1969,1970). -Boulders and
glécial debris ‘mantling the séil surface were recordea at
site 4 (Figure 4.1).

- B

Q:QIU.Z Ice Contact Deposits

The zone bordering on the east side of the .active
dune patch is ~comprised of a complex of kames and kettle
holes'(composed~of sand, gravel énd boulders). This is a
transition ~zone lbetween the actively moving and stabilized

dune fdfmations to the west, and the fluted and dtumlinized
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The . afea is mant led by a thin to
Yy

-
1{5T6n to |

N B . .
- moderately  thick layer (30 ¢m - 1 m) of deolian © sand
(Plate u).
4. 2.4.3 Aeolian_Sand . in_Sheet and Dune Forn

Aeolian sheet and dune sands derived frog:neanhy
odtwash deposits cover a lérge area south of Lake Athabasca
and the adjacent delta complex, from the Saskatchewan border
in the northeast to 11~ margin of the Birch Mountains in tge
southwest (Figure 3.3). Dunes are well deleloped but mnost
have been stabilized by jackpine-lichen woodland. . Some
individual NW - SE trending dunes reach an amplitude of
36 m, retlecting effective dune forming, postglacial winds

A\

from the SW (Odyn- 1 1958).1 |

\ »
N B

Si1x dun ypes and land

1 From aiirphoto 1interpretation of aeolian landforms in
northeast Alberta, an historical climatic reconstruction has
been proposed (Odynsky 1958). Based on the relationship of
effective winds tc dune orientation, and previous landscape
configurations . (especially lake positions), Odynsky
identified 3. cycles. of climatic conditions that occurred.

These cycles are inferred from 1) the stable transverse
dunes of the northeast, indicating effective winds quite
similar to those at present , 2) blowout and parabolic dunes
in the northeast and hairpin types attached to the fixed
transverse dunes, indicating dune forming winds from the SE,

and - 3) presently active, coalescing transverse dunes,
ef fective wind direction from the HSW. =~ Fronm my
investigations of air photos and field checking of
stabilized dunes, a fourth cycle is proposed. The two

stable dune lobes bordering on the west shores of Barber and
Jade Lakes ‘appear to have advanced under the influence NW
winds. These dune complexes are now stabilized by jackpine-
lichen woodland (Figure 4.7). N

‘modified by aeolian

-
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activity were mapped ftém air photos (Filgure 4.3)7:
1) Stabi1lized transverse dunes

2) Parabolic dunes

3) Blowout dunes e A . -
4) The actiVe‘dune complex (coalescing transverse dunes)

5) Trailing eddeg of the active dune complex

6) Relict beach ridges.

u.z.u.ét1 Stabilized Transverse Dunes

Stabilized transverse dunes are located east,
ndrth and south of the active dune complex {Figure 4.3).
They result from post jlaci wihds similar in force and
direction (WSW) to t  .se prusentl" moving the coalescing
transverse dunes of acti s Jdune complex (Odynsky 1958).
Five examples o  +tihis dune type were meésured and found to
have a long axis direction of 3300 and an asymmetfic
profile. -The lee sdlopes are steeper (280 - 320) and shorter
(10 - 15 m) than the wmore gently sloping (140 - 160) and

’

“longer (35 - 40 m) windward gslopes.

4.2.4.3.2 Parabolic Dunes !

Parabolic or u-shaped dunes are long, scoop-shaped
parabolés of sand wigh arms - tapering wupwind (Hack 19&1;
Smith 1946, Fernald and Nichols 1953, Jennings’1957). They
are formed in association with a heavier vegetation cover
than that of transverse dunes, without which uld

probably assume the transverse form. A small of
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available sand 1is also associated with this dune type..
Variations of this type ‘(shown in Figuxc%}.3) were recorded
in the jé&kpineflichen voodlanq {Figure Q-B).' Taese dunes
are unstable (susceptlible to wind erosion) as _evidended by
the incipient parabolic dune markea 'active' on Figure 4. 3.

" The position of these dune types indicates effective winds

>

“

from the NNW (about 3200).

4.2.4.3.3  Blowout D s

_bdynsky (1958) states that migrating sand in an

elongated blowout dune is in ccnstant struggle against the

.
w

growing vegetatiou. $Sapd 1s.deepest at the more advanced
portion of the 'blowout dune because 1t is here that the
surrounding ‘vegegation is most »rapidly ana efficiently
eliminated ,and a sand source provided. Elongatéd bl%&outs
can be observed in conjunction with stabilized transversé
dunes in the northeast portion of thé gfudy area (Plate 3)..
There, blowouts resuited from ‘dune—forming.winds blowing
from the SSE (abouf 160°9) ... Numerous small blowout areas®
occur along the " revegetating windward édge of the active
dune complex “where “vegetation is stabilizing tl ad

surface but is constantly being disturbed by wind erosion.

4.2.4.3.4 Active Dune Complex _(Coalescing Transverse

Dunes)
The active dubne complex, approximately 7 km long

.and 2.5 km wide, is the largest active sand dune in ‘Alberta.

.
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T A N o . .

It 1is composedy Ot a4 number ot Coalesging trangverse dunes
- N

migrating eastward as a single unit (effective winds about

2900) .1 From ficolo obscrvatiorns dt 4 number or sites alony

S

the advancing (precipitation) edye, 1 estimate  that the

active complex 1s moving at a T O dpproxinately

1 m/year.

Individual transverse dunes YLy graatly in o size,
shape and height. The highest and Largest dQunes (heights to

35 m)  occur 4 ong the eastern margin of the dune complex
: e :

where it meets the Jackpine-lichen woodland and lakes. At

this point dune wovement is slowed by the forest, while

’

vegetation hecoming established on the lee slopes /adds to

the dune building proc.ss. and thud to the wave amplitude .

(Section 4.3.1.9).

4.2.4.3.5 Irailing Edges of the Active Dune Complex

A Two trailing edges (FiJure 4.3),»readily identified

on ‘air photos, describe the north-south extent of the dune

comp.ex, its point of origin, and direction and path of past

movement. The trailing edges lead WNW, back-tovthe €east
bank ofbthéIRicBardsor ver, where it is assumed the 5ctive
dune complex’ originated. The. edges are generally -7 km

1 Bagnold's (1941) observation that transverse dune$ are
unstable is illustrated by a number of examples in “the
active dune ccmplex. Many -variations of transverse  dunes
are present, fron near parabolic to ,Crescent shaped
barchans. T ‘ oo : ”



. . . _."\(
apart, 10 m wide and 23 m hign. Thoe moandOLlng pdttéxn
. ‘i ot <

" \

along the lcngth Oof thesc trails 1s probaonly a response - to

variations in the Jirection of past dune povinyg winq§'and

4 v .

difterences in the ability ot  obstructions to  retdrd or

) . . L L . . -
change the direction ot novement. The genecral direction of

LS

movement 15 105=1100.

Low (to 1esm an neiqht), -ciongdted ﬁldges are’
located in the rnortheast ‘pprtion of the study area
(Figﬁne‘ﬂ.3). In geneial, these features are afcuate
(aLQund a centre to the NW) in Qontlést Wwith the linear, NE-
isﬁ orlented 1ice contact»lanﬁforms'to the Sf (Figure 4.2).

On air photos, the 1 ‘Cape encompassing these gddges seens

smoother and more ' rolling “"than the
“X ' -

€.
)

angular  kame aud Ko .1Le topogriphy;‘thetef ‘ 1ng the
abp@grancé of a premgously ' ter worked surface. aéggf_
oA SR L e C
(1§58) and Bayrock (196 970F note %Qat after rece551on o fe
hlscon51n Glac1atlon, Lake Athabascad’wa ‘much larger and
yék\éféd _the ;surrouhding ‘terrain té eleWations up to 90 m

H .
blowout _dunes

'

a%gve,presgnt“wath:;evels. 'NH-SE oriented
‘are assdciated witl tnesé .ridges (effective wiﬁdS'SE).

Thus, it _aépegrs ‘that these landforms . aré'  previo#s
horelines of Laké Athabasca that havé‘beéqxerodediby wind

l

to form the present aeolian features.

g \w
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4.2 4.4 Stream_Aliuvium
The alluvial deposits of tune Richardson  and

fMaybelle Rivers are predominantly sand. The floodpldains
& exhibit typical alluvial features of low-gradient rivers
SUCH % as * stream meanders, oxbow lakes, meander scrolls, dnd

point bar deposits. At mwny locations along the Maypbelle

R

River, rapids and riffles occur where boulders pave the

stream bed.

. Four 501§*types fwere ’i&eﬁtified fo} h$he‘ stgdy
e_ &iee; egosols, Brghisois.§%1h}0sols onu Regorole}sols.x fheﬁ;
?” 2: ‘MmoSt cogﬂpn types aggiﬁegosols grading to Brunisols; they:

'f» oocur oh opendsand dune5~3nd _under g%ll dralnedj forested
. . ENI
sites. "(The3é 2 soil types are extensive in the study area
and are‘ges;rlbed 13 Appendix 8 3.). c"ibrosols develop within
.,'hummock! spﬁﬁfégm bogs and under the exten51ve wetland areas
:'u"'noxtheastlexﬁ,?é actlveJdune complex.

: T g o

In -the depre551onal areas between stabilized dune

J
La

ridges, and 1in the peat and sphagnum depressions of kettle

holes and previous lake positions, soils identified as Rego- -

. i \ [N

1 Soil  classification ™ is based on The Canadian System of
Soil Classification, Preliminary Report (Canada Department
of Agriculture 1976).. ' : ‘

.

R
-~ -



Gleysols occur.
There appedars to be a 4 stage genctic ocquente  of

. . . - . .
s01l development on the well-drained portions of the aeolian

. AN
landscape: )

1) Regosols —-active-and very recently stabilized sand dunes

) A

2) Orthic Reyosols - recently stabilized dunes and aeolian

5and’piain5 (Figure 4.1 sites 45,46 and most of the area
. R e

west of the active dune complex)’

3) Orthic _Humic Regosols - a transitional type under

j;%kpineﬂdichen woodland (Figure 4.1 sites 37-43)

‘

4) Ortth Butric Brunisolc overlying Paleosols!' - on the
N K

olu(st&§§oléﬁg m dscape east of the active dune complex
. ¢ : o

(Flgu13§ﬁ , blt's |—3 9,11).

The oldest soll types recordéd Dystrlc BfUhlbOlbv

&

R, s -
occur'“q% the kame ,and kettle landscape of -the eastern

.\

portions of thaﬁﬁtp@y area. o . ’ , 'Jf
. N J - . . . . T 1a
Soil formjnhg materials are wind and walker sorted
T a ' : N :

'sands‘fand‘ gravels and outwash 4ill, The"soil'islextxemely

s ' P

3 . ' PREIY .o i
porous and nearly devoid of éohesioﬁ;fbetween$ﬂthe‘ grains. ¥

They .are ag%ed as vell'vto'impenfecély drained and are

readily leached. Due to’ the limitationa of the  measuring

o - ¢ “
method, pH was &nly determined "to the <closest 0.65.
. - A : ]
a .

r A R |
i <, . ) A
1 .Ppaleosols are developed soils that have  been over-topped
by mineral materidls. In this example (also see

Appendix 8.3), an Orthic Eutric "~Brumisol develcped in
aeolian sand overlies the Paleosol“(Plate 4).

*
/

*



Nevertheless, . pH had a range trom 4.0 to 6.5 with the most
. o

common reading beinyg 5.5. The »dils are thus acidic and low
in available plant nutrlents. The frequent occurtrence of

charc¢oal in the soi’l profiles illustrates that fire has been

4 recurring ev
J’?*% i

biomass; . r¥pigdy

1t. . Absence of 4 humus layer 1s duec to low

idation of théQorgémic mat ter and recurring

:

~

. . . <
lightning-caused fires.
o g . »
4.2.6 - Hater Resources

Five aspects of water resources were investigated:

.

navigable water routes, lakes suitable for light aircratt

access, water «quality, canmpsite potential (at beach
A i 1<

locations with sandy shorelines) . and Suiggﬁility ‘for

sWwimming (Filg‘ur‘&‘é.u)\. Dissolved oxygen andt pH of water
R W c . ’ ’ . .

S B ,

were sampled in several locations. ¥

'\

4.2.6.1 Boating
‘ N
There 1is not an extensive network »of easily

rgutes.’ Many streams are too shallow and

ldng. Howev&r, individual lakes (égpeciglly Jade, Barber

offer exc® lent canoe and small boat
‘A ."

and Larocque

navigation due to their clear \Wwater, irregular shorelines,

sandy beaches and diverse qqqgtic flora and fauna.

The Maybelle 'and Righardson Rivérs_ and other

stteams® in the study area  have 1low gradients, narrow

channels, a meandéting’ flow pattern, a§53“335§§§3§511y;5
: - . . D :
: <@

o
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+ ‘6
*! ‘Potential compﬁ Iocwo-;non' A
i Sandy shoreline . "5
10 Sandy beoch . )
7 1975.1976 base camp
3 1973 reseorch base camp
2 1975 winter camp

£
’

Source. ‘NTS basemop 74 L2 1:50000

> &
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T4.2.6.3 Hatergguality ‘ : o

70

boulder-strewn beds, and therefore have little potentigl as

~

Calloe routes.

QD

4,2.6.2 Aircraft Access

~Aircraft access 1is possible on three lakes in the

T o ’ ) o ) PR
study area, Jade, Barber and Larocque. I have Deen léﬁded

.Jpn Jdde Lake 1in .winter and summer. It issthne bnly lakeg:

e
among the Mmany small lakes along he east sidp or the active

dune complex suitable for pldne access. iy @

{, ; -
T . L
.

. ..:"“ ' - ¢
Al &

Wdter in,. the lakes was bllghtly baplC {7.5 to 8.0)

(Table 4 5) ThlS }sipqrmalfﬁorwmany“lakes 'and"'rivers in :ﬁ
the dpralrlé provinces f(Nelson 1978) , but = these readings )
éppéar to be high " for the vsand dpne \region,,’given thé
tlvely .aéidic néture 0% the | s®frounding soils
; e , )
‘Séétlon 4. 2. ~{ Modérafely high dissolyed oxygen reaaings
in to f? ppm)t were plofted against recorded water
tempera*‘re values (]8 tb‘19°C)_to obﬁain high Saturations
leveis (106 to 125%). . These high values'mean that o§ygen
was readily available to aquati¢ lifefdrams at, time - of
recording '(Nelson 1978). Lack of sediment and' other

impurities results in - extremely clear and potable water

throughout the studj area.

oo’
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Table 4.5 Water Conditions in Jade, Larocgu.
AAAAA Ldkes, Northeast Alberta
Hate Lake Water Dissclved % batuxatlo w“
Sampled Temp. Oxygen of Dlssolve& ARE
(1976) (°C) (ppm) Oxygen (ag@)
: (ave.)

(n=3) &1*31

S . \ﬁ)\
26 Jnu.  Jade 18 12.0 125 7.5 U

N T Y .

X 16 July Larocque 19 11.0 117 8.0
17 dul%y “Barber 19 10.0 106 7.5

. K . Voaodf S )
- & . : X -

) . 7 L

; , ¢ : .

¥ 4.2.6.4  Camping agé_ﬁigmmlgg
j; 'Larocque, Barber and ‘- Jade Lakes wére btudled to
"', ) < + r&
assebs camplng potentlal and sultablllty for swlmmlng,
U S ' U
4o2.6.4.1 Larocque Lake
' Larocque Lake (Plate 5) appears to be the nrost
Suitable ' lake for campsite’ deﬁ@lbpment and water-based
_ @ S o ‘

) recréation. As the largest 1lake (2.9 x 1.8 km)* it
provides ViEsafe landing for float and ski planes under a
variety of wind conditions. The arcuave northern shoreline
has the longest sand beach in the study area. (approx1mately
\400 m) This and smaller sandy shoreliness are’ mapped on

A locations

F;gure 4.4,

Potential

investigated (ChdpterQG).

~Campsite

haveyY been




2

o

» ’ N

4.2.6.4.2  Barber Lake
(‘ﬁ N -

[
-

LB

with irregular shorelines. +Some sand beaches are evident on

alr photos but field i1nvestigations have shown them to be of

-

poor guality {(heavy growths of aquatic vegetation, and

shorelines thdg,qre low and marshy or too steep ftor easy
o '

access) . ' . /)

[l

udad ax ;
BN

 Jade Lake (PYate o) measures 1.5 xl1.0 km, and
#as a relatively regular shoreline and gently sloping
beaches. The near-shore lake bottom is sandy and firm with

sparse aqua*ic“vegetation. There are 2 small sandy beaches

frigure 4.4, locations 7 and 10).. .The back-shore at the
e s M- . b ’L‘"‘ "
&y ,
R

W N ~
5 Gause of steep slopes (280 - 300).

The following summary of water tempefatures in

Jade - Lake indicates the suitability .of “the  lakes for
r

swimming. These temperatureg should be representative of

. *
temperatures in lakes throughout the study area because they
are all rela%iyely shallow.

P Y T
‘;® , Lakejtemperatures varied little. bLetween mprning

and evening;ifeédiqgs (Appendix 8.5). Temperatures ranged

from a'high‘of,21.30c (4 August PM) to ' a low of 17.0°Cv

N )

(14 August PHM).

"Barber Lake is 3.3 «x 0.4 km, elongated NNE-SSW

r location is not -suitable for wcampsite development-

hats
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4.3 .Blological Environment

Three components ot the biologlcal eavironment

»

were 1nvestigated, vegetation, wildlife and aquatic

vertebrates.

. ® AN
W

J4.3.1  Vegetation Classification-and Mapping _ 34

‘ﬂltfoductory-infonmation on the tlcra
area was .gained from Moss (1959),\Polunin'(%: Hulten
(1968) and Rowe (1372). For this study, tﬂg purpose éf the
vegetation analysis was to idéht%é% the maior community
types,(identify t he iqdicator s%ecie% ,fﬁr each and then-

’

assess the wilderness recreation gqualities (walkability,
aes{hetics, susceptibility to disturbance from human use).
r . o ) :
The study area is in the Athabasca south section

of the boreal forest reyion (Rowe 1972). This vegetatioMis

generally characterized by forests of jéckpine {(Pinus

Tree species also present, but of .lesser significance, are

larch (Larix laricina), white spruce (Picea glauca), black

i

spruce (Picea gariana), aspen (Populus tremuloides) and

paper birck (Betula papyrifera). This vegetation was

classified into three majoir categories: larde areas of

jackpine—fichen woodland, Smallet stands . of boreal

nixedwood, and isolated wetland vegetation types. ) L
- ¥ - L . -

. €

Further subdivision of vegétation fypesvcould have

N 13

been done based ‘on the information presented in Table 4.6

\ . 1

N
¢



4.3.1.1 Jackpine~lichen Hoodland

but would have been beyond the scope  of . this study.

However, a number of lmportant floristic distinctions are
]\

- dlscussed withsy respect to Fecreational planning (e.qy.

(~‘ Al . - - . 0 . .
campsite and . .¢rail locations, aesthetic considerations and
\ Y :

water-based rggreatlon activities), and significant physical
teatures (most importantly, the active dunc complex).

]

The distribution of vegetation in the study area

is shown in Figure 4.5. Transect locations and sample plots
]

are shown in Figure 4,1.
A systematic tabulation of the 143 plant species
’ ' €%
identified from the Study area durning 1975 and ' 1976 is
presented in Appendix 8. 1. 0f the 143 species listed, 9u
are vascular plants, 12 are mosses and 37 are lichens; 51
families and 102 genera are represented. This list is the

3

first for the active sand dune area and adds ‘to baseline

lnrmmatlon /&the flora of northeast Alberta. Cypripedium
Sl .

ﬂmd Clcdfg bulblfera are uncommon for the area and

A ‘s\ Lwt N

231 §£££lg umbellata var. occydentalls dgpears to be the

———— il

first recorded sighting for northeast Alberta (Dumals 1976)

e

The jackpine-lichen Qoodland pre’*(Plate 7) has
.5 Loy —

the greatest Tareal exiefr in the study area, and domlnates

\

/

% .
perxeric, submesic and mesic (Table 4.6) sites twest »anﬂ
. _ i

sourp of the active dune cemplex (Figure 4{5). ThlS type of
vegeration is so classed because, of the o vell- deﬁlqed

strata, virtually all. of the species in the tree layer aret

- -

b . -

SN o

4



o
5? o| « 30% crown cover o
o

- 30 - 69% crown cover g oo
B 70 - 10C% crown cover R oo o]
: o
Mixedwood ..o
° %0
Wetland ( kettle depressions, © °

beaver impoundments
and other orgonic terrain)

miles

2 |
F“"‘** T T e
2 1
klometres  * +

N i)

Not shown on map are

n
S ‘k&*

)«u " :0 4-;* L

Lorocque

Loke

Seurces. 1951 air pholos 1:3333; 1953 AFS Cover Series 74 L3 1.63360

1) Vegetation of the lee slopes and precipitation ridge

2) Shoreline communities Zimp'onom for lake access from cumpsin;s, shoreline stability and oos’halicsgr

Figure 4.5 Vegetation of the study area N ap

Cewely

vy

~J
]
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&

jackpine and from 60-100% of the R}§Ats in the moss-iichen

v

’

layer are lichens (7 u.. 4.6). /
" The tree stratum, for the majority of the sampled

rlots, is characterized by moderate cover values {(<S0%) and

specles significance values of 6 or less. 0f the 50 sanmpled

plots, 25 had only jackpine in the canopy. tf\\/
Because of the environmental constraints (GJ) OO L

climQte, ‘excessively drained nutrient~det£§lﬁnt so?ls,w

recurring wildfires) the yround flora is con e méinly of

lichens. This stratum has a high cover value <for lichens

(70-100%), especially - Cladina “mitis, C. stellaris and
/3

-

Cladonia uncialis and a diversity of less abuhdant lichen ¢

Species. T he highest .number of terrestrial lichens recorded-
tor any one éamplegglot was 13- (Table 4.6 plot 1).
{n the more open jackpine-lichen woodland-sampleh

plots (for éxampf§hTabLé 4.6 . plotsﬂ 6,17,38,43,45) lichen

N

- . cover becones pqtchy'(Plate 8) .~ » e Ao x:;
N © oo Y
4.301.101 Variaticns _Within the‘chggine;licheg_ﬂoodland
Type = L | ’ B >

: . . . Q‘ I‘ - .
On some sites, changes in the ‘values of one :or

more environmental factors {chiefly. an incréase in soil

moisture or a decrease in time sSince £i

increases in bryophyte and ericoid specjes (Table 4.6).

oo

v -

’ ) : : H .
) Fbyer‘walues,of,mosses (especially PleuroZium sch

iup schreberi and
/

~X -2
Polytrichum pilSferun - plots 1,14,28) and ericoids (such

as Arctostaphvylos uva-ursi, Vacciniu

L gyrﬁilloides and V.

-



Table 4.
Major Vegetatlion Types

&
Jackpine-lichen Woodland

Sample Flot wumber

S0 motyture

Sosl e

Number of plant speciey rriariedt

Total tree canapy vover (%)

Sheud cover (1}

Total

Total

Stand age (years) R

Trbe layer (:

P fandaiea

AT VI STk YN
Ty

Metuly pogyr i

Popslisl trvm o dra
i

Plews glaas:

Larx Jamieing

]

Tatl shrub layer (-1 mo- 23h om)

Al eriap
N

Frumas pensyloamiaa

“alvx spp.

Fetnla paper for

Mo gale

Mus Amkarana

Picws marton : -

Populus tremulordos

shrub layer {30 m)
Arctos taphyloe Lia-wrey
"

Waooimim myRei 1 Loides ©
S

Y%m vitisidges .
Ormaadaplne calyculata
Ledem groemlandicue
i banksian
l;qntnn nigrm

Kalmia polifolia

Picws marian

Prevaes peneyloavioa

-

Herd Layer
Carex 3pp. A
Mudeonia tomemtoss
Gw

l"n:im:h—a oanadeng s
Solidago spp.

Eriophorum brachyanthere
Sarracenia puopurea ’
Aralia mciooults

Corrma oanadensis
[ M{ulia
Epilobiwm spp.
Cypripedisen aoale
Fbus ‘choomamoras

" Compos{ tae B
! fomacetum hmronenss

-
v
K

(Y = e————



Table 4.6

. Jackpine-lichen Woodland
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le 4.6
pes of the Study Area
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Tahle 4.¢

S

Jeckpine-lichen Woodland

Hombet o ae Ve e e e e
Total tree cangy e
Tatal syt Cover

RO SCN ITERTIVL ISR T M

Stand age iyears’

Moy Layer
. o v

RS

Sl e R : ; . . : ,
Flowr 1
CrAaLTiee app '

.z

onre P D e .

. .

Prultdiem stliar.

5 Lichen Tayer
Cladinar mtra . 3 3

ademug e ' N 1 1 3 1 . 1 N . i . . . K s

ki geaet o

Cladmis ot

Cetmimtig mi:
Cladiaag wrellar s
Clardomra

e

esenate N 3

EARL

Feltivera mals
vetmirta valandiag ) N i N
Chukmia artuscula
Stareccaulon tomdntosum ’ < K

Cladomia plewncts . N .
Cladoma nowi furina
Cladmia srispata R

Cladenia ohlorophies 1

1’8

Cladonia phy Liophont

Cladonia verticillata . . .

Epiphytic lichens 4 . 6

“
-~

Soil moisture: 0) Xeric; 1) Perxeric; 2) Submesic: = N
3) Mesic. 4} Permestc: 5) Subhygric: 6) Hygric. &

? Species Significance Index {Cover Abundance): +) Single

or rére occurence; 1} Occurring seldom, cover negligible; ’ G
2) Rare, covering up to 5% of the plot: 3} Coewon,

covering 6-101 of the plot; 4)

Occurring often, cavering

11-20% of the plot; 5)
21-35% of the plot; 6)

Occurring very often, covering
Abundant, covering 36-50% of the

plot: 7) Abundant, covering S1-751 of the plot; B) Very %
abundant, covering 76-955 of the plot; 9) very abundant,
covering 96-100T of the plot. .
B R e

[



Table 4.6 (continued)

Jackgine-lichen Woodland
My
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N
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1
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Mixedwood
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viitin-ddaca - nilot Ho11, 138,31 in tac low—:ALuh and hei b
tayvrs were hrghest (058 in carly  posit=f 1L :ﬂlC(A‘S:.lUl;lL
ttands {(plot 11 and along  gently  sloping  near-.hore
locations (Lot 31). Al lnCIeasc in . over values  tor
Polytrachum  pilitcrum an tudsonla  tementosa  (plots
18,01, 26,43) LU 1nd1g4r;L: that an P W Uecent by
disturbed by fire  or  erosion. | On seoent fire=-disturbed
SULfaces 1n tho.lkv O filxed tLansverse gqunos (plot 43y) an
\\, .
1INCLease L annual and perennial  horbs was recorded,

csbecially the jrasses Agrostis scabra, Bromus pumpeliranu:s

and T.omargiaatus and the compositos Solidago décunbens, 5.

lepida and Achillea millefoliunm.

At - a number of sites, 7 ROSses (PleuroZium

. -

schreberl and  Polytrichum piliferum) increased in coveér

value to beconme nearly co-dominant with the lichen component
(plots 3,5,7,25,36,u0-u2). - These a_pionéer ROSS sSpecles
appeay on sites after surface disturbdnces such das along the
wint road (Figure/ﬂ.9; plots 37,39), after wind erosion
(plot 7), and in the early stages of regeneration after fire
{(plots 4€-48). These variations in the moss-lichen cover
are discussed in Chapter 6 in context of fﬁg}r constraints
on recreational developmené. ' //f

<
Many of the older Jjackpine stands sampled

(>70 years) have high cover values for aiboreal lichéns

(Plate 21). Common species are Cetraria pinastri, C.
halei, Hypogymhnia physodes, Parmelia ~ sulcata, Evernia

glabra.

Lecoporpha, Usnea hirta,"U. subfusca and Alectori



/_\

They have o high aesthetic valne, peritreunlarly atoer o rain.
whetoans dry Lichens are pale, trattle and appear to he dead
ot dyrng, lichens moistencd by tarn are priable,  1rich  in
cotor, and appuar'to ‘come alive!.

Mucﬁ ot the aiversity in stand composition and ag»e
ot the ,Jdﬁkplhv*llCQCH vegetation  type is. a4 result of

Lecurving willatire (stand dagos are record ed n Taple 4.6 ;

qges WOT ¢ not avallable tor plots 5,7,10,12-17,21-
» Cod
M, 0T, 2, 30,048 . Theretore, this tactor has saportant

implications ftor  the vegetation and wildlite ot the study

dlvd.

incldence oﬁ lightning-caused wildfires. Of 6 locations in
the Prairie Provinces tested during June - Augusc 1556-1967,
the Fort McMurray area experienced the highest. mean
thundeﬂsporm—hours per month (Longley 1972:29). Many well-
deve ed convection cells were observed over the study area

, A
during \hhe 1975-1976 field seasons which resulted in local

thunderstorm activity. '

.and

A search of fire records (which span 1958-76)

1

subsequent site research . revealed that fire is a frequent -

and integral factor in the ecology of thg?Study area.

puring 1958-76, 45 fires in- the study area and

vicinity were ‘reported and suppressed. Clcser examination

N
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ot data shows that only 2 tires  occuried  in the  10- veal

peraod Tvhi-u7 while the temaining 37 tires occurred i{>thu
' /

N . \ /_/’l [

tolloWwiny lutd-7o  period. (This Interpretation fWust  be

Viewed  caretully, Tt Increase  may cbe  due to Lnproved

detection tecnni ques 1n»tho 1968-7n l0-yealL period.) The
mont common stand age was 7o yoars signitying that a fire in
1900 {(t. vyears) wds  wildespread over the stuay ared.
Vartable pattecns DL rj,ifw occurrence  can bhe  rolated  to
. /

specirice weather  conditions (coincident with lightning
activity). All rires were lightning~caused.

The majority or tires reported wefe small in areal
extent.  Only 4 tires exceeded 200 ha 'anluding the 1963
Richardson Fiver fire of 1150 ha. Hence, t ¢ jackpine-
lichen forests are composed of a diverse mosiic of stand
AGES and densitieg' resulting * primarily trom small,

lightning-caused fires.t !

/

Five ‘fire sites  Wwere sampled whicg/ revealed
distinctive successional trends, associated changes in
wildlife habitat, and implications for recreation planning.

Using t;me since fire as the dependent variable these

Ccharacteristics wWere grouped into & age classes (Table 4.7).

The ecological implications of each age stand are discussed
(S

N

! Jackpine stands develop best where fire has® prepared a
suitable seedbed, with expoSed mineral soil and a minimum of
ocrganic matter.  The maximum seeding of jackpine occurs
atter fires since a_.dry heat of at least 270C is required to
open the seed—bearf%g serotinous cones (Smith 19662 143) .



below.
4.3.1.0.0.1 0 Plant Successaon Following Firpe

The ‘successional trend in jackpine=iichen
redgeteration atter rire 15 Characterized: by rapid

establishment ot jackpine seedlings (7600 to 14,500/100m2 -

* . o, \
Table 4.7) (sites do, U8 Figure 4.1) accompanied by soverdal

Canadense  and  Solidagoe  spp.

rorbs 1ncluding Malantpemum

Immodiaftl‘ dftuu Lifb, many jdckpinb seeds speckle the ash-
covered dround surtface.

In the second age stdﬂu (13 years arter fire),
cover—-abundance and specieé signlficange dittenod markeély
from 1-year old _stgnds. In the ij—yedr old stands
(srtes 80,41,43 Figure u.1),‘ the number ot jackgine
seedlings had = declined significantly (142 to 539/100m2).
.Also, the percentage of bare ground. had decreased with

establishment of Hudsonia tomentosa, gglztricum piliferunm

In the 72-year old stands (sites 1-3,41
Figire 4.1), stand densities varied from 16/1OOm2_(site 1)
to 58/100m2 (site 2). JThe density of tree covef and an
increase in @moisture availability tends to influence shrub
develbpment& Arctostaphylos uva-ursi and !ggg;gigg
o

mzrtiﬂloides\\fominate the shrub layer in thke more open

stands (16-50 “trees/1dOm2). In slight depressions with

. pis! . . . .
mesic solil conditions, Prunus pensylvanica and Alnhus crispa
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Table 4.7

Plant spectes and poooent o cover

Site reference nunber
(Figure 4.1) ¢

Aqe of canopy” i
Bare soi! 1}

5 Plant species
e e e

at 4 Jdiftorent-aced burns in

the study area.

¢ e e

a9
157
20

RS

iree tayer Soos LoD T
" . T -
U S S S .
1T e e
-T‘”l shrub Frunies ponaul x'f".:'ca -- 1 -- -- -- 1 -- -- --
layer
Low shrub -- 2 2 i -- 1 -- 2, 2
layer -- -- -~ -- -- 3 -- +e --
- 4 - - - - —- f? -
(seediings/100 C 500’ 7600 531 1E 209 =T - - -
R S 5
Herb laver 1 tomentosa 2 -- 4 4 -- -- -~ --
cmet canrdienge -- 5 -- -- -- 37 -- -- --
2lidago spp. -- 4 -- -- - 1 -- -- --
Moss and - 6 5 2
Tichen layer - -- -- - -- 5 2

gracilis

1T rormuta - -

i oristatella _-— -

araurocraeda ; -- -
<

i

WA RN — PRI 1. AN — S~ ——

e 4 O R RIN = NN N L — AW

“wneialis C -- _— - - -
nivalis - - - - -
. rimgiferina - - -- - -
Jlaiinag stellaris - -- -—- - < -
Jlidioniz Jeformis _— - 4 - 2. -
: rI mzlacea - - - - - . _
pleurota -- -- 2 1 2 - - - -
: {olandica - - -- - - - - ?
caulon Lomentosum -- - -- - 2 2 - - --
‘o arkbuscula -- - - - .- _- - -
onig vertisiliata -- -- +2 -- - - —- - .
Arborea’ Jsncz SPPR., Frermia
Tichens mesomory iz, Alectoria -- -- -- -- -- 5 4 +2 +2
Sremomtil
N a

‘fire remnant, not burned.

“trace
3number of seedlings, cover values not recaorded.
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Alve assocrated with this age stand (sttes 4,06 Figure d4.1) .
The almost comploteoly vegetated groumd snrtace (Y95-100%) 1

dominated by Cladonia mitls, unCidlls cand the moss

Pleurozium schreberi. ot Lewsed abundance, but

Ccharacteristlc of these stanpds, areé a number oi terrestrial

v

lichens  a1ncluding cladindy stellaris, Cetrarla  nivalis,
oo =R :
";§§§'£s£;gg, Peltigery malacea and
1 } n‘,-, ‘ ‘
iterum. - Tn the most open  JZ2-year
¢ . ’ REEL AN
old jdckpinqi}ichun s&ghds (site 5,6  Figure 4.1), the
S "

. 4
ground cover is patchy (<75% cover) and s0il’ is  poorly

developkd, shallow and xeric.

americanum) occurs

Dwarf mistletoe (Amceuthobium
on many jackpines in the study area, but is most evident on
trees in the 72-year old stands. Certain tcpographic areas:
have a high proportion of broomed individuals, namely ridges
and stabilized dune crests that are exposéd to prevailing
west winds._ ‘Fire controls the spread of witches broom by
destroying'the infected trees (Hiratsuka 197:.,.

Two examples of 157-year old jackpine stands were
investigated (sites 36,49 Figure 4.1). ' The stand rage and
densityrwere similar (5/100m?2), but a different lichen cover
occurred at each site. The oldest observed lichen cover
occurred at site 36. At this location a fixed transverse
dune, surrounded on 3 sides by water, creéted a Effuge from
fire. A wedge taken from a jackpine 1n the interdune

depression adjacent to site 36 had 3 fire scars indicating

previous fires in 1916,1904 and 1876. The tree was 157

¢
‘
S
n

¢



~Q
years old, :;lhj(]tﬂ;(_illth that the last crown r1itre was in 1819,
Absence of Llre Scals on trees  on top ol the  dunc (the
retuyge) 1ndicates g 157 yeal  absance ot o surtace tires.

[}

Thus, the oldest lichen commuuity is  characterized by a

total ground cover with a unigh cover-abundance ot Cladonia
tahdgilelila, ¢. @itls, C.  udgialis and  Cladipa stellapis
(Table 4.7). Bryophytes | associated o with this  lichen

community include »gudl percentayges of Pleurosium  schreboeri

and  Polytrichum piliferum and lesser amounts of Ptilidium

ciliare. Although thu.mosses Wwelre  partially concealed ” by
thé 8-10 cm of lichen cover (the thickest lichen mat
tecorded), equal cover was noted for mosses and lichens (S50%
each). The high percentage of moss cover suggests a moist
surface envivonment, another factor deterring spread of
surface fires. - -

‘ Site 46 (Figure 4.1) is a 157-year  oid jackpine-
lichen stand protectea to’'the west by a large wetland which
is credited wigy intercepting crown fires advancing from the
west and north;est. Fire scar interpretétion revealed that
the last surface fire at this site had occurred in 1900,

3

advancing from the north (Plate 9). The present lichen

community 1is dominated by Cladina mitis, C. stellaris,

~adonia uncialis, C. rangiferina, C. cobrnuta and Cetraria

g;valig; similar to the 72-year old moss-lichen stratun.

Bryophyte cover is 10% with equal percentages of Ptilidium

ciliare, Polyt:i._chum piliferum and Pleurozium schreberi. In’

areas <close to the wetland an increase of Vaccinium



wy et Llotdes oocur.

In conclusion,  at lea 0 ages ot vat-tire

Loa o in the otady cvea.  one and 13-

f

reyenerat ion Wwere ddentin!
f

yeal old stamds are typli Led by numeron:. jac.opine  seodlings

thoat develop rapidly, and these are usually accompanied by

Hudsonia tomentosa, Dolytiichum piiticrum  and  stepeocaulon

tomentosum that serve to bind the surtace. The and 157~

Cladina dominated groun: cover. This successional  pattern

has been noted for other locations in the boreal f[orest by

Rowe and Scotter (1973):

4.o3.1.1.2.2 Nutrient cycling

As Smith (1366) notvd, Jackplne stands develop

pest where fire nas prepated a sultable seedbed with exposed
. e
mineral soil. The ash-covered ground surface noted 1n the

\1—year 0ld communities provides available conceatrations of

-
%

. : ;
calciunm, potassium and phosphates similar in composition to
o .

a considerable application of fergtilizer (Burton 1944).

Thus, nutrients, which were previously'tied up in the live
biomass, are made available by' fire. This 1inafluence was
exemplified by the rapid growth ot jackpine seedlings at
sites 46 and 48 (Figuﬁe 4.1) . The fire-induced nutrient

recharge 1is' of short duration and favors plants 1like

jarkpine that are able to establish quickly.

~

\"u‘
«
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TR st aad Wriabrse nabat
. e va Lae o jocnprne - Trchen comatn L tioe:. s
v - .
wildl1te  rnairt ppe s to be hpwent oo the ooanly  tag
- N .
!
atter tare.s onl s b TS We o e vea an ihe e ye
()11"}’ anan.
o the To vanr o ld statds, oo apuandanl s Cone Lo s,

wood  Litter, patchy  dTichen covel, anag eriteord bherty cropes
provideé a wore varited nabitep which s oattircularly osod by
IS ' ' ‘

roed  squireee.s, s black bears oand oo vartety ol i Spocien

Taploe-4.83) . Fast e Wy .caribou o l50 vLin vtpater tho
\ %Y .

ampottancs ol thi:v habitat aqe class. Thim 13 the moot

N

wldcsqVJ\dd of all the torest age classe:s, thus Increases. b

.

man-caused  tfires  gould severely veoduce wildlite "habitat an o

- v
.
w ”

the 'Study dred. » ) ~

-
~.

The 157-yvear  old  communitioes .appear’ to havd

habitat qualities siailalb to the 72-yoat old habiltat:s.

v

. 2. -3 Mixedwood Vegggatibn Types -~ -

o

The mixedwood type (Plate 10). occuis principally

in ‘the weastern .portion ot che study area - (Table 4.b
plots 4,16,30). It 1s classed as_mixeﬁwooh‘because the trec
stratum 1s c%mposed'_of both conifepoqs and deciduous

species. This vegetatiom type is the most diverse upland

community 1in the study.area. Structurélly,=the“mixedwood-'

type has 5 well-developed strata and is therefore made up of

»

the greatest number of plant species  1in the study area

(29,26 and 25 species in plots-35,26 and 25 respectivelf). ‘

-
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Teo hostirata are made ap ot the tollowing Species:
1 Tree layer - the  main  specioes (litsted  an order ot

decreasing Cover va Lu) are  Pinug banksidanag, Betul a

Yapyritoera Populus tremuloides, Picoa mariana  and PLCe,
3 e L OUPUL ==

2) Tall shrub layer - “dominated by Alnus crispa, DPrunus

3) Low shrub stratum -  dominated by Arctostaphylos uva-

4) Herb layer - chdracterized by sedges and grasscs

Malanthemun capadeonse, Aralia pudicaulis, Cornus  canadensis

5) oss-lichen layer - the  most  common mosses  are

1

Pleurozium schreberi  and Dicranunm bolysetum, and common

lichens are  Cladina mitis ¢ladonia uncialis and. C.

didULroCracd.

Detailed species composition for eachk stratum is recorded in

o

Taple 4.o.

4

O Functionally, the mixedwood type has the most
developed soils (Dystric Efunisols), and were estimated to
nave the highest nutrient availability, the highest

productivity, the Jgreatest biomass, and create the richest

1l1dlife habitat.

4.3.1.3 Wetland Vegetation Types
_ e : .
Several types of plant communities are associated

with depressional sites in the study area. These vegetation
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typen, collectively Glassoed as ot lgnd comaunities
(Plates 11,17y, mostly result trom the early stages ot plant
succensi1on 1n shoaling kettle lakes (plots 22,24), and  more
advanced /&(x;o;;:;ion L1 shoaling kettle hoeles where uap to
30 ¢m of orgyanic buildup was recordoed (plots 9,10,12,149) .

wetlands also occupy the extensive  lowlands ot the

northeastern section of the study area (plot 20). .Only the
indicator specles welpLe 1dentitied rotr the wetland

communities (Table 4.6).

\

The dominant sipecies in the herb layer  of carly

successional wetland sites are Eguiscetum fluviatile, Juncus

balticus, Sdarracenld purpurea, Calex aquatilis and C.

\

LoStLata. The moss layer is dominated by Sphagnum spp.

while open water areas contaln Potamogeton alpinus, P.

natans, P. obtusifolium and Nuphar variegatum. Generally,
this vééetatlon has a littoral zouation from wetter
(pondweed a:d pond-lily) to drier areas (mosses, sedges and
horsetail) .

Later successional stages within the wetland
vegetation complex have drier site conditions (due to
increased elevations of thg organic terrain), have .increased

species diversity (Table 4.6 plots 12,19), and usually have

4 well-developed strata:

|
=]
[oF)
]
P.
[o}]
o]
o
o¥)
o]
o
lt-‘
o1
=]
-
|5

1) Tree layer - dominated by Pice

laricina

2) Low shrub layer - characterized by Chamae..iphne

calyculata, Kalmia polifolia, and Ledum grovonlandicunm

-



Y

3) Her b Layer - common Specion ale sl lophorum

brachyatherum and Qupuy chamacmorus

i) sg-lichen layer - dominatod by  Sphagnum  spp. and

- . ‘ N . .
increas values  tor  toliose lichens, especrally Cladina
AN

4.3.1.4  Shoreline Vegetation

A dliscrete vegetation type (Plate 19) occupies the
Malylns ot most lakes, ponds and streams in the study ared.
This band of riparcian vegetation vapies in width with the
Steepness  of the shoreland (the Strip narrows as the slope,

and thus the s0il moisture gradient, steepens). Plants

characteristic of the wettest siges (emergent zone) a.o

Phragmites coamunis and Carex dquatilis, succeeded upslope

by a 2-10 m wide band of mxi;gg gale, Vacciniup myrtilioides

and  Auralia nudicdulis (Table 4.6 plot 4u4). On steeper

slopes (20-309) there may be an upslope zonatiorn to - Betula
bPapyrifera and Picea mariana (Table 4.6 plots 34,35). This
band of vegetation normally has a well developed' lower
stratum of forbs, grasses and mosses (Table 4.6).

4.3.1.5  Vegetation of the Active Dune Complex

The morphology of the Coalescing transverse dunes
of the active dune complex {Section 4.2.4.3.4) partially
results from the interaction of wind-blown sand and sand-
binding plants that modity dune shape and size. = The shape

of dunes in part depends on the ability of these plants to
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boecome t‘utAil;1|¢;iu‘d and marntaln theit positticen as the  dunes
roll ovel them (Cowles 14501). Plants  are therotore
1mportant components ot‘the:dctivo dune comp lex.

No ¢lassifiable  vegetation types or  consistent
patterns ot vegetation communities sele ldentitioed for the
dynamic sand and gravel surfaces of the active dune complex.
Nevertheless, although cover—-abundance values are low,  the

: .
dunces  display a diverse flora. A jeneralized vegetation
pattern was 1dentitied for three sites:
1) The revegetating windward édge
2) The lee slopes and interdune depressions

3) The precipitation ridge.

4.53.1.5.1 The Revegetating Windward Edge

Alony the western edge of the active dune complex,
vegetation 1s establishing and’ stabilizing the sand surface
(Plate 12). Initially. sStabilization 1s due to the ability

of Hudsonia tomentosa and Empetrum nigrum to become

- - - - ) . % -
established under conditions of soil drought and a surface

that 'is constantly aggrading and degrading. Moss  (1959)

o

notes that Hudsonia tomentosa commonly colonizes pine sand-

hill; and dune locations. Polunin>(1959)'describes Egggg;gé
nigrum as growing chiefly on rather dry areas of sand or
"gravel that are favorébly sheltered in >summe5 and weli
covered with snow in winter. Ssimilar circumstances were

recorded by Hermesh (1972) in the Athabasca Dunes of

northwest Saskatchewan. Two A surface-binding species, the

¥



WO s Polytrichunm piliterug and the crusfose  lichen

stereocaulon  tomentosum  incieane 1 abundance wostward

toward the torested areca and the tixed dune plain (Table 4d.o

plots 18,.20) . Rowe and  Scotter (1¢73) 4ls0 note  that
LU YOPnLy e sipy Cles such ‘as Polytrichum piliferum soon  appedr

on hut Led-over areas or othet distutbed sites.
Unce the surrace of the revegetating cdyge has been
stabilized by plonecr specles, jackpine aud a patchy ground

cover of Cladina mitls are able to cstaplish and  eventually

succeed the Hudsonia—Egggtrum—Polytriggum—sggreocaulgg
{fringe.

Slopes_and Interdune Depressions

4.3.1.5.2 Lee
Certain plants appeal toO favor the sand and gravel
‘depressions, lee slopes and crests of .the coalescinyg

transverse dunes. In some cobble depressions (Table 4.6

plot 27), high cover values , were ‘recorded for Empetrum

nigrum, Hudsonia tomentosa and Polytrichum piliferum,-

Upslope, in the lee of some transverse dunes, dune (grasses,

including Agropyron. smithii, 59912519 gglsfata, Aqrostis

scabra, Bromus marginatus, Calamagrostis neglecta and rarely
TR

Egstdca rubra are established (Plate 13). Wherever these

speciles are found they have the following deneral

distribution: Agropyron smithii occupies the driest sites

along " the dune ridges, while Koeleria cristata,

Calamaqrostis neqlecta and Festuca rubra dominate the more

moist lee slopesé and Agrostis scabra‘occupies the base of



Llee slopes 1o the wottest (mosia) locations. M\>¥.>; (1959)
describes  Aqropyron smithii and Kocleria cristdata as common
on  prairie grasslands,  while Calamogrostis  neglecta  is
common on dry slopes (Poldnin 1959) . Festucig Lubra 15 al:o
noted for colonizing sandy dLG%S (Polunin 1955:5U). -
Aécording to Hvrmoshﬁ(1972), most grasses Jgrowing
In  sand dunes are dblﬁ:to wikhstand the severe cenvironment
oL an ayqgrading sand surtace by sending out, rhizomes and

)
!

1
stems which grow to a point:near the surface and then form
i

shoots which raises the whole! plant to a higher  level.

secondary or adventitious rooting fronm the buried portions

’ -~
of the stens (Plate 14). This Jtype vegetation
/

7’
development impedes sand mwmovement and influences the
morphology and amplitude of individual dunes in the active
‘dune complex. Occasonally, Tanacetum huronense var.

ﬁ;ggggggg, a leading dune-fixing plant in the Lake Athabasca

dunes of Saskatchewan (Moss 1959), was recorded on the dune

crests.

.3/1.5.3 The Precipitation_ Ridge

On 'the east side of ghe dune complex, where
actively blowing sand invades the forest and water bodies
(Plates 15,18), there is .a large transverse dune or
précipitation ridge (Cooper 1958). This ridge has a loung,
gentle, - windward .déflation slope (averaging 4.70) and a

steep lee slope (averagiiﬁ 280) . Although heights ‘up to



a . . -

— ) Ju

a

3% m from  the base of the lee slope to the dune Clest wero

measured, the ridge normally has a height equal to  that ot
1 . '
“the adjacent jackpine forest (o=10 m).

The  lee  siope 15 partially vegetated by trees,
‘ }
shrubs,« ana a tew torbs and Jrasses

ich  hold sand and

increase the height of the ridge.

Introductory infoymation on the distribution and
life histories of wildlire in northeast Alberta is presented

by Fuller (1967), Hampson (196 ~Bantield -~

and Salt (1976). The purpose of wildlife investilations was

and Salt

to identity t he majqru species present in theg study area
(especially those such as black bear and red SéLirrel that .
_woula most likely\ interact with visitors) and to acquire
Enowledge of their habitat relationshigps (Table 4.3,
Figure 4.6). ‘ \ -
The 101 species récotded erm various sources for
the study area are lisfed inﬁAppendix 8.2. Eleven séecies
of équatic vertebrates, 75 birds and 15 mammals were
observed (or their préseqcé‘noted through tracks, scats, or
other signs}). Forty—six ' families and 85 genera are

o

\represented.

8. 2.1 Black_ Bear

——T——==

L : '
' The sand duge area supports a large . black bear

\\ 2

Qisus ame~ .canus) population. Abundant berry crops
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including Arctostaphylos uva-ursi, Vaccinium vitis-idaea, V.

myrtalloides and Empretrum nigrum, and good winter denniny
s1tes  along root-bound sandy slopes, provide @ excellent
habitat conditions. Actual numbers of black bedars in the
study area are notvknown, bdt judging from sightings plus
numerous scats, trails,}reeding sites and other 519gns, the

\
study area supports a very dense population.

4.3.2.2  Red_Squircel

The most visible mammal in the study area is the
red sqﬁirrel (Igéig§gig££§ hudsonicus) . Abundant jackpine
cone- cCrops suppqrfed high populagions Of squirrels during
the -1975 and 1976 field seascns. Squirrel middens (large,
intergenerational winter cone caches and nest sites) are

ubiquitous in the study area, especially in the forested

' t
portion east of the active dune complex.

4.3.2.3 '~ Other Manmm is
Other mammals recorded for the study area are
listed Systematically in Appendix 8.2. Sightings, were

recorded of beaver (Castor canadensis), river otter (Lontra

shrew (Sorex cinerus) and least chipmunk (Eutamias minimus).

Although caribou (Rangifer tarandus) or moose (Alces alces)
were not sightedq, humerous signs of these species occur

throughout'the study’érea;
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4.3.2.3.1 Beaver

The beaver, once an abuandant species 1in the study

s

darea (11 old beaver hougses were located on Jdade Lake. in
1975), appeared by 1375 to have been locally extirpated by

trapping. Remnants of trap sets remained hear the entrance
\

to beaver lodges. Numerous old beaver-cut tree stems and
food caches were observed, but no signs of recent activity
Wi @ Seen. During the 1976 field season, however, two now

lodges were found on Jade Lake, suggesting that beavers had
migrated into the study area. "

'

/

/

Cb4.3.2.3.2 River Otter

Tkisv Species appears to be abundant in the study
area. Five sightings were recorded; one Lmade during the
wintef reconnaissance trip and rbn 4 occasions during the
1976 field season when adults with young were observed.

,

h.3.2.3.3 Little Brown Bat

This species was an almost nightly visitor in the

air-space over the evening campfire.

4.3.2.3.4 Masked Shrew

This species was frequently observed ,currying

through the dense shoreline vegetation in front of basecamp.
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4.3.2.3.5  Least Chipmunk

Very few sightings were recorded.
4.3.2.3.6  Caribou - ks

Evidence ot past use of, the study area by caribou
was common (dropped antlers and grazed dand cratered lichen
cover especlally in the jackpine—lichén_woodland west of-
tne active dune complex (Plate 8). The last large migration
to the wvicinity Ais thoughtv to have occurred during the
winter of 1953 when caribou herds were reported as far south
as Fort NcMurray (Murphy 1976). Soper (195“) reports that
woodland <caribou once ranged the forest in which Syncrudehé
lease 17 occurs (Figure 3.1) but presently are restricted to
pockets to the east and south of Fort McMurray and northwest

of lLake Athabasca. He stated also that barrgn ground
. <

caribou (Rangifer arcticus) once. extended their winter

migrations as far sSouth as Fort--McMﬁrray {(Soper 1964).
However, a con' in«tion of increased fires on caribou range
and on migration - utes related to increased human activity,
plus increased hunting pressure, have forced the caribou
herds to remain north of lake Athabasca (Hawley 1975).

Oonly 1 caribou cratering area (Figure 4.6 site 73;

Table 4.8)  was observed. Effects of winter cratering by
caribou on the ground cover are discussed in Chapter 6.

From field signs a number of other mammals are



‘\\ known to anhabit the study aie . Thene include wolt (Canis
NS

lupls), coyote (Canis LalraieR and othen species hted
Appendix 8. .. . \ 4
) -
. . v o
4.3.2.4 katerfowl K . S

The study acrea 1s heavily used by wateriowl during
migration and staging periods.  The sand dunes aie on -3 ot

the 4 major North American flyways,  and  are jmmodiqtvly

south of the Peace-Athabasca Delta, a most LmpoLtant staging

and breediny area (Peace-Athabasica Relta Project

Ropdrt 1972). During.August 197%, hundrvds ot large  flocks

were observed tlying scuth over the study area.
l'Durlng tield work, waterfowl wele obnserved on
every laKe and small water body in the study area.. Frequent

sightingsy were recorded of Common Loons g__? 1mmon) and

Lesser pcaups (Aythxa affinis), while qllgltly less numerous

were

Mallards (§g~§ platyrhynchos), - Red-neckedé Grebes
f

(Podiceps grisege Hd), sur Scoters (Melanitta

Lspicillata), Canada Geese (Branta canadensis) and Red-

&reasted Mergansers (Merqus serrator) (Table 4.8).1 ‘

\ Eight non-breeding Common Loons were resident on

Jade Lake durihg Audzgt 1975, while flocks of up to 30 wvere

s o

" onlly the firs )_whtlﬁg of a species 'in a new iocation was

recogded. Thercsrov the observed frequency (Table 4.6)
does not necesdelly, coincide with individual sightings

recorded.
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)

observed on Larocyque Lake 1o July 147o.

4.3.2.5 Other Migratory Birds
Three migratory bird species  were often  sighted
during summer field work. These were Sandhill Crane,

Fooming Nighthawk and Common Tern.

4.3.2.5.1 Sandhill Crane S \ .

g Approximately 12 Sandhill Cranes (Grus canadensis)
' R

L)

were resident in the study area during August 1975. A

slightly smaller population was recorded for 1976. The
active dune -cemplex wés used extensively by these birds as
evidenced by numerous tracks and’ droppings. On three
occasdions in 1975 the flock was sighted cir¢ling high over
the open dunes. Attention was drawn by their constant

chorus while in flight. On many occasions during the 1976

field work, mated pairs of Cranes- with young were

encountered sat -wetland nesting sites and on Jade Lake.

4.3.2.5.2 Common Nighthawk

The sandy surface and patchy licuen cover in _the
jackpine-~lichen woodland prdvides excellent habitat for the
Ccmmon or Booming Nighthawk (Chordeiiles minor) (salt and

Sait 1976) . High populations (Table 4.8 site 80) were

recorded during the 1976 field season.

)



102

4.3.2.5.3  Common_Tern

The most populous bird species on the active dunes
were Common Terns (Stirna hirundo). Hests  wele ‘freqnently
observed on the surface of the active dune complex. In July

1976, many sightings were made of young sSCULLying dclLossS the

active sand surtace.

4.3.2.6 Upland Game Birds

Abundant berry crops, especially Vaccinium vitis-—

ida

ed, and the dvailability of grit provide habitat 3 major

species of upland game birds.

4.3.2.6.1 Willow Ptarmigan

In Alberta, the Willow Ptarmigan (Lagopus lagopus)

breeds in the northern part’ of . Jasper .National Park
occasiénally as for south as the Tongquin’ Valiey, but
elsewhere it is only a winter visitor (Salt "and salt 1976).

One large flock was observed dhring the February 1975 field

work. From the large number of scats, snow _burrowvws, and

tracks on the exposed dune tops (where they acquire grit and --

wind biown seeds), and frequent observations of the previous
winter's Scats during the 1976 field Season'(espeéiaily
common 1in the open jackpine-lichen wvoodland) , it is clear
that Willow Ptarmigan is the . -t populous winter uplaﬁd

game bird in the study area.
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L R S SpLruce Grouse

A number of Spruce Grouse (Canachites canadensis)

were sighted during the summer field seasons. Populations

appeared to be higher iu 1976.

4.3.2.6.3 Ruffed Grouse '

Only 2 sightings were made of Ruffed Grouse
(Bonasa umbellus), 1 in 1975 in the jackpine-lichen woodland .
(adult female and & subadults) and 1 in 1976 in the same

vegetation type (wmaile and female) (Figure 4.6 site 64;

Table 4.8) .

4.3.2.7  Raptors

A number of raptors were recorded >r the study

area. Populations of individual species were not large.

A pair of Bald Eagles (Halioeetus leucocephalus)

with 2 juveniles, and a pair of Osprey (Pandion haliaetus)
With young, were resident in the study area during 1976.

Other species sighted include Golden Eagle (Agquila

4 .

chrysaetos), Réd—tailed Hawk'(Buteo Jjamaicensis), Swainson's

Hawk (Buteo swainsoni), Marsh Hawk (Circus cyaneus), Pigeon

Hawk . (Falco columbarius), Hawk (Falco sparvarius)

and Great Horpned Owl (Bubo virginianus).

4.3.2.8 S
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Oth

@L_Avifauna
A number ot more common boreal avitauna were also

sighted, including Eastern Kingbird (Tyrannus tyrannus),

Olive-sided Flycatcher (Nuttallornis borealis), Gray Jay

sis), Common Raven (Corvus corax), Common

Crow (Corvus brachzrhxnchos),'Black—capped Chickadee (Parus

atricapillus), Northern Pileated Woodpecker (Dryocupus
pileatus) and = Boreal Chickadee (Parus
systematic -list of birds sighted 1s included - in

Appendix 8. 2.

{

4.3.2.9 Agquatic_Vertebrates

4.3.2.9.1 Fish ‘ //

Investigations by Turner (1968) , Biagood (1973)

and Northwest Hydraulic Consultants Ltd. (1975) provide the

data available on ;ocal fish populations and this has been
summarized by Renewable Resources ‘(1975). The latter
acknowledged that insufficient data are available to assign
catch limits for recreationai fishing. Information
évailable to date for the gtudy area 'is summarized below.
Fish populations ~in  the Richardson River ‘are

largely wunknown. However, on the basis of its physical

characteristics (volume of flow, depth, amnd gradient), the

river should be>suitable for northern pikg (Esox lucius) ﬁnd

walleye (Stizostedion vitrium). Fish populations of the

Maybelle River are similarly unknown. However, sticklebacks
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(Culdea 1ipnconstans), northern pike and wa;leyé have been
founa 1n the river aqd associated lakes.

lnformation on  northern Pike angled in Jade Lake
on 5 occasions during June-July 1976 is recorded” in
Table 4.9,

*

T

r
Table 4.5 Northern Pike Angled in Jade Lake June-July 1976

Date Weight Lengtn Girth
(Xqg) (cm) (cm)

30 June 1.02 53 23
5 July .45 u7 18
8 July 1.36 61 25
8 July 1.25 57 722
8 July 1.13 54 .22
17 July 1.02° 52 21
17 July 0.86 < 20
19 July 0.86 - G@ 19

The Table illustrates that sizes ranged froam 1.36 kg, 61 cn
to 0.68 kg, 46.cm, and these appeared. from other evidence
(sightings in near shore waters and fish angled but sizes

notvrecorded) to be representative. During - August 1975 I

Caught .2 walleye (Stizostedion vitrium). Lacking further
'evidence, I assumed pOpulafioné to be sméll for this
spécies. However, . during the 1976 %ieid season angling
broved successful on every occasion (average-of 4 times per
week) . (A systematic 1list of fishes identified for the

study area is included in Appendix 8.2.)
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3;3.2.9.2 _Other Vertebrates

Only 3 species ot amphibilians were recorded for the

study area, boreal toad (Bufo boreus), Canadian toad (Bufo

hemiophrys) and wood frog (Rana_ _sylvatica)e« All are

resident in the riparian fringe.

4.4 Human Environment
4.4.1 Urban Centres_and Population _Growth in__Northeast
Alberta

A detailéd description of the. existing commurities
and population growth of northeast Alberta has been prepared
by Hastie (1975) in a working document for NARP (1976) and
provides the information summarized here.

n

Approximately 16,000 people, or 1% ‘of the

Provincial ‘ population, ,currently reside in northeast
Alberta. Most of the populatibn is in Fort McMurray
(34,000). The  remainder of the  region 1is virtually

uninhabited except for small native communities at Fort
Chipewyan (1500), Fort MacKay (254) and Anzac (154) (1974
figures). Table 4.10 outlines Agrogth projections to the
year 1990.

Five oil sands extraction plhnts;‘including_GCOS,
Syncrude and 3 additional.pfhnts planned for construction,
has been termed chnar%o 1 in NARP (1976) . This scenario
represents a highly péobable'level of industrial development

which 1s readily foreseeable by 1985 (Hastie 1975) . Even if
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Taple 4.10 Urban Populatj/on Projections for Northeast
\///A_ (/ Alﬁerta
— / S

Assuming 0il éand Assumgng 0Oil Sands
Development Stops DeveloRment Stops
After Syncrude _ After Fhyve Plants

1975 14,176 ‘ 14,471

1976 . | 15,704 ’ 16,226

1977 , 20,297 - 21,156

1978 o 20,742 | . 22,896

1979 . 22,882 25,500

1980 . b 23,432 | 30,260

1981 | 23,900 . .33,885

1982 T 24,378 . - 35,822

1983 . 24,865 42,327

1984 | | s, 362 - 46,321

1985 ' L~ 25;869 : | 51,198

1986 26,386 R 56,012

1987 _ : 26,éfu 57,132 ,7f“\

ie 27 /52 | . 58,275 N

8,000 | 59,uud
1990 28,560 60,628

source: Hastie (1975:33).

o
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the situation described in S¢enario 1 is reached and
projections for population growth are realized, human
density in unortheast Alberta will remain low. However,

improved accessibility and i:creased visitation in wildlang
areas will demand more immediatc planning decisions than

increases in the regional population might justify. A major

"concern for the sand dune region would be the construction

&

of a new townsite and the development of a transportation
route (Section 4.4.4) to serve  mining development, A

townsite has been proposed for the vicinity of Bitumount

fire tower, north of the ‘Muskeg River (Figure U4.9;
Mann 1977) to serve .ah exbanding oil sand industry.

Existing 1land use and land status in the dune region are
examined next so - that possible future conflicts ‘With

development for wilderness recreation may be identified.

4.4.2 Existing Land Use and Land Status in the Study Areé
Currently, two economic activities, uraniun

exploration and fur trapping, take place in the study area

and vicinity. The area -is also under reservation by the

Provincial government (Section 4.4.2.3).

4.4.2.1 Uranidm Exploration

Records of éuarfz mineral explorgtion permi§§ for
the study area 'date to 1968 when National Nickle Ltd. of
Calgary - acquired 3 ?ermits (Figure 4.7 ©Permits 82-84).

Seven companies have expressed interest in the area since
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that date (Append*h.B.u). Currently, 15 exploration permits
are active in the area, 8 held by Eldorado Nuclear Ltd.,
Edmonton, 5 by G;eat Plains Development Company of Canada,
Ltd., Calgary, and 2 by BP Minerals Ltd., Calgary!

During 1975 and 1976, Eldorado ©Nuclear conducted
uranium exploration approximately 22 km ENE of the study

ared. Base camps wWere located on Archer and Paxton Lakes.

No intormation on this exploration program 1s yet available.

4.4.2.2  Fur Trapping

Three trappling areas, registered gg Fﬁrt Chipewyan
residents, are located in whole or in part within the study
area (Figure 4.8). Trapping area 1571, which covers the NE
corner of the study area, '1s currently vacant. klthough the
annuaﬁ income from these trapping afeas is relatively low
_(Tablé 4.11) the historical aspects of this 'activity could

provide >._valuable interpretive material and educational

- >

benefits for Eﬁ(gre‘wilderness recreationists.
7 »Certificatég\\of regiétration of trappind areas
k\‘\ i

convey to the holder only €he\right to trap on the Erapping

area, and do not offer the legd&l rights to land use that

titles or leases do.

4.4,.2.3 Park Reservation
In November 1973, Alberta Recreation, Parks aqd
Wildlife (RPH) and Alberta Forest Service (AFS) placed a 5

.yea; reservatiocn (due to expire November ﬁgz?) on
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Figure 4.8 Registered trapping areas in the study area and vicinity
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Table 4.11 ; -stered Trapping2Areas in the Study Area

‘Certificate Trapping Area Location (Figure 4.8)
Number Value

1571 (Vacant) ,f7 Maybelle Piver | ;
2195 $ 397 ‘ Lakes in the study area
1670 $ 550 Richardson River

. 1251 $7900 Between the Maybelle River

and Keane Creek

Source: Ekistic‘Deéign Consultants Ltd., Edmonton (1975)

- }
\v

! Trapping area 125 is located east. nf the study area
between the Maybelle River and Keane Creek. The assessed
value of $7,900 is the highest for any single trapping area
in northeast Alberta. (The assessed value was arrived at by
Northwestern Hydraulics Consultants Ltd. on the basis of
data from the Fish and Wildlife Division of Alberta
Recreation, Parks and Wildlife collected during 1971-1974.)
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approximately 9920 ha including the active 'sand dune complex

under study. The reservation is for coanservation purpose s
until development alternatives can be assessed. As  stated

by McCammon (1978) , "because therc is little fear of human
visitation due to its remote Location, it has becn a rather
low priority area". Consequently, no work had becn done in
Ehe reserved area at time of writing.

As the current reservation 1s large and non-
specific, AFS staff will be researching the area during
spring and summer 1978 to acguire more site~speciiic
information with which to evaluate the more important
features for future reservation and possible recreational

development (McCammon 1978).

bog.2.4 Other Interests_in the Sand Dune. Region

In June 1975, a perm&nenf research station was
established in phe 'vicinity of Richardson Forest Tower
(Figure 4.9) by the Botapy Department of The University of
Alberta. Studies are bélng conducted here to investigate

ecological relationships in the sand dune environment. No

results are yet available from these investigations.

4.4.3 Roads and Access

4;4.3.1 'Existinngacilities
At present, motorized access is limited to 1light
aircraft (approximately $300 return from Fort McMurray, 1976



P
-/fdmon!on

AR,

ALBERTA

Extsting road m—

Proposed rooad
thource Schultz Internohonad Limed )

Winter road

Truck trail oL L
Airstrip X’
Dune study orea /4
Forestry lookout tower 1

mites

0 50

NOETHWLEY TERDT s

wOODb BUFFALO

/
S
NATIONAL ;’/
4o
: . \‘\‘;.f’ s
\ e (Y

Chipewyan

PARK

NYMG=Z.¥R75

- \vf\ )‘ .
/R ohardian N\
II tower o

{;

Birch f
Mountain
tower ’

/I Bitumount
] tower

Fort MacKay

1
Thickwood Hills

tower

McMurroy .

0 0

Sowce Eknne Dvssge Commbonts Lwmasd £ dmomton

Figure 4.9 Roads and access to the study area



115

prices) . A winter road (Plate 16) , constructed Nn the early

'

1950's  to cennect Uranium City to bitumount (wikh bridge at

the Richardson River), connects with q truck; trail from
i
Embarras on the Athabasca Hiver (Figure 4.9). [Problems with

. S / .
1Ce ridges and drifting snow on  the Foute across Lake
/

Atthiabasca caused the road to be ubdndoned,’in the late

1 s, Alberta Forest Service used it bccasionally (U4
' /

wheel drive vehicles) until 1968 as far norfh as Embarras

airfield. They continue to use the airtield as a supply

cache¢ but otherwise it is vacant. This route 1is walkable
during the summer months but access to the active dune
complex would be impeded" by difficulties crossing the

Richardson River.

4.4.3.2 Future .ccess

At least 1 road ha. been proposed that wouid
significant;y lncrease écceséibility to the active dune
complex.' Schultz Cénsulting Ltd.,//;}honton, has made
preliminary studies of the economic feasibility of a road
'fhrough the kame-kettle topography along thé'east side of
‘the'study area (Figure u.9).‘ Presumably,‘this road w®uld be
construéged if exploration.companies discovered marketable
quantities of ‘uranium and an extraction industry developed
(Kent 1975). Several otherjroutes have been.proposed tb *he
west of the Stqu area but’would involve costly (nonetary as

well as environmental) _construction through the Peace-

Athabasca Delta.
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The  Provincial government s receiving pressure
from norghern communities (Fort hivewyan,” Fort Smith) to
construct a road linking the rnor:h with southern centres.t
4.5  Summary

In this chapter I have iﬁventoried the three main
environmental components {physical, biological and human) of
the study area. The inventory shows that previous use by
man has Dbeen limited to winter road construction, trapping
and scientific research. These activities have not had a
significant effect on the system dynamics of that area. If
man were to use the area as a wilderness Lecreation. facility
we need to further analyse the recreational aspects and
environmental constraints inherent in the sand dune
environment. “hese topics are the subject ot the final 3

chapters.

1 A "Third Annual Publicity Journey" was staged by members
of northern communities during March 1977. The 480 kn trip
from Fort Smith to Fort McMurray via Fort Chipewyan (locally
known as The Muffaloose Trail) was staged to promote
construction of an all-weather road to' those communities.

The route would serve as access to #WHood Buffalo National
Park, a communication route for northern residents to
Edmonton and provide a loop route for vacationers into the
Northwest Territories (News of the North 2 March 1977:22).



CHAPTER 5

ANALYSIS OF THE WILDERNESS RECREATION OPPORTUNITIES

~

5.1 Introduction

The/;and dune area offers a variety of cortrasts
in topoygraphy and yegetation as one travels <through
mixedwood forests, along yetland> margins, into Jjackpine-
lichen woodlands and onto the unique active dune complex.
These changing biophysical characteristics create a variety
ot experiences for the visitor. In this chapter the factors
important to wi;derness recreation 1in the study JuLea are
discussed. These attributes include landiorms, vegetafion,
wildlife and location relative to human seftlement. A
schematic profiie (Figure}5.1)‘provides a graphic summary of
vegetation and landforms, their interrelation;hips and their
contribution to the wilderness recreation potec.tia The

main factors are summarized below.

5.1.1 The Active Dune_ Complex .

Significant interest in the dunes has ‘been
expressed by Provincial '~ agencies and previous visitors,
which makes apparent the valuable contribution this feature
(and surrounding lake and woodland environments) could make
to the wilderness experiences of Albertans. |

The impfessiveness of this landfofm feature and

the dynamic ecological relationships associated with it, 1in

.
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sharp contrast to the Stabiiized jackpine—liqhen woodlands
and small lakes into which it is advanciny, ghould be of
cerntral concern to future recréat}on planneré of thé sand
dune area. Visitors will certainly be attracted to the area
where active sand spills over*forests and into lakes, a zone

where interpretive, scientific and  aesthetic values are

outstanding.

5. 1.2 Blowout Depressions_and Associated Dune Features

Four major dune types (parabolic, barchan,

longitudinal and transverse), now stabilized by vegeiation,
5

are found - in the study area. Because many dure ridges are

adjacent to wetland depressions which are important habitats

.for a variety of ‘wildlife species (Plate 17) they :offer

vantage poilnts and thus have excellent tréil potential. -The

interpretivg' value of these aeoliah features could also %g

stressed in user education programs.

5.1.3 Lakes_and Lakeshorés

| kThe natural l@édscape of the study a;ean presents
strong contrasts Qbét en relatively flat; semi—-arid dune
plains and undulating kame and kétfie‘tégégraphy containing
many lakes. - Waterkased recreation is a central theme‘in
many recreational developments. It is also a high priority’
amongst wilderness recreétibnists (Hendee et é;.v 197ﬁ).
The numerous lakes of the sand dune aréa are of moderate

quality in terms of available sandy shorelines and usable

3
' 2
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backshore areas for campsites. Yet, water is clear and
potable,. and the gently sloping, sandy near-shore and off-
shore areas provide family swimming op;ort;nities. Swimming
is excellent during mid-summer because water 1is clear, cool
and uncontaminéted, and lake bottoms are sandy with littie
organic buildup or aquatic vegetation. .Sandy shorelines and
la}e bottoms (especially thelarCuate north shore of Larocque
Lake) add to the fiunctional and aesthetic qualities of many
ot these ;ater bodies. Man& lékes exist to the east 6f the
study area and could‘also be cqnsideréd in any plans fo;
future recreational developmené. Lakes adjacent ¢o the
active dune complex are extremely well suited.to swimming at

locations where the dunes are advancing into “them

(Figure 5.1; Plate 18). i

E]

5.1.4 Jackpine—lichén Woodland
The jackpine-lichen woodland of the study area-has
several important recreational quaiities.' Firstly; they are
spopen  and parklike without a stratum of éhrub vegetation to
restrict hiking.‘ Well developed terrestrial and arboreal
lichen strata add a striking aesthetic contrast‘tp the dark
tones of jackpine. Thi¥d&y,ijackpines have many interesting
shapes, especially .those affected by " witches broom.
Fourthly, this community type contrasts sharply with wetland
vegetation and the aciivé dune complex {Figure 5.1).
Lastly, the _jackpine—lichen woodland is composed ofa‘a
diver%ity of stand ages, a "mosaic induced by frequént

’
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lightaing-caused fires. This diversity and openness offers
)‘

a serene, unrestricting environment ¢specilally suited to

udlking,)hiking, nature observation, snowshoeing and cross-

country skiing. *

5.1.5  Other Vegetation
The mixedwood community type is the most diverse
upland vegetation in the study area. The diversity of tree
species combined with 5. well.vdeveloped strata provides
excellent wildlife habitat . ‘for a variety of ' birds and
.
mammals. Mény of these communities occur along steep river
banks and lake margins which in combination <¢ould provide.
excellent trail locations.
The divérse_ bapd‘ of vegetation that oécupies

shorelines adds to the aesthetic qualities of potential

water-based  activities. Riparian -species,‘especially the

¢

dense "hedge' and abundapt roots of Myrica gale, Create a

durable turf along the shoreline. This important riparian

tringe could be useful as a buffer to separate campsites and”

A

water-based recreation  activities, while providing an
interesting environment along which,trails may be located.

Another important recreational aspect of the

vegetation of the sand dune region is the absence of noxious

weeds conmmonly associated with man-altered landscapes
(Alberta Ecological Survey 197¢). On the other hand,

uncommon and rare species such as Chimaphila umpellata,

Cicuta - bulbifera, Epilobium hornemannii, Juncus

—_————
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brevicaudatus and Saxitraga bronchialis occur in the study

area and add interest to the sand dune envircnment.

5.1:6  Wildlife

Wildlife of the study area represents a nearly
pure wilderness popuiation._ Only in the wilderness areés of
Aiberth, those not receiving heévy recreatiénalﬁ use, can
visitors obsérvel such wilderness species as Bald Eagles
teaching their offspring the rhleé tor survival, or observe
Osprey and Sandhill Cranes, or view such incréasingly rare
species dé the Pileated woodﬁecker, and Observe the
interesting social behavior of a group of Common Loons or
view large groups of Bzoming Nighthawks.

A few ex;mples_of my experience in‘the.study area
can serve to indicate the value of.wildlife to a wildefness
experience. On many occasions I observed Sandhill Cranes,
common in the study area. They were'extremelj timid and
‘thus difficult to.%bserve at close range. One sightiﬁg at
less than 35 m on 16 July 1976' (Figure_a Sité 71) of 2
juveniles with adults left ne with a lasting impression of
the wilderness quality of the 'sand dune region. Almost
daily I observed Ccmmon Loons on thé lakesf of the study
area. On] one particulai Ooccasion, I sighted over 30,
cooperatively preying on fish in Larocgqgue Lake. On all
occasions they appeared to be unconcefned with my presence.
Their call, nocturnal flyovers and take off‘and landing

antics were a near constant reminder of the wilderness



quality of the sand dune darea.

Many aspects of the wildlife in the study area are
amenable to nature stud}. For example, the shoreline
vegetation on many lakes is composed of a strip oi sSweet
gale, grasses, sedges and» torks (Plate 19). This
vegeta£ion, in closg proximity to a water body, provides
suitable breeding hébitat for a variety of 1insects and other
agthropods which in turn provide thé base of a broad food
web. .Insects are d food source ,for' many birds, Small
mammals (such as the insécti?orous masked shpew), toads aﬁd
frogs that also use the riparian vegetation as habitat.
Becauseé :of the abundance of small animal 1life, larger
rpredators also <frequent the riparian fringe. This
interesting ecosysten thus.proﬁides ah example of a complex
food web, and is but one of the mahy resources that could be
developed into a wilderness interpre 'n program.

Wetland deprqssions,’whict frequented Dby an
abundance of waterfowl and shorebirds, are also areas of
bioiogical,d}versity. These fascinating areas (for example

) N
the blowout‘\gepreésions - Figure 5.1) should be considered
in future recreational planﬁing -where educational aﬁd
scientific values <can be accentuated. Mammal populations
are not %gégé in the study area, buf black bears, beavers, -
otters and red squirréls are frequently observed. .Thé
habitats used by these species add to the wilderness essence
and the interpretive valué‘of the dune region. _Furfhermore,

theilr easily identified tracks, trails, and droppings also
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“add to the wilderness experience. Dropped antlers and
abandoned eyries indicate previous use by caribou, osprey
and edgles, additional resodrces for nature interpretation
programs.,

In addition to the wildlife populations recoﬁded
for the étudy.area 1t 1s worthwhile to discuss the absence
of certain species in the framework of wilderness quality.
Notable exceptions in the 1list of wildlife are. House

Sparrows (Passer domesticus), Common Starlings (Sturnus

vulgaris) and Black-billed Magpies (Pica pica). The tact
that these species are not present illustrates the lack of
human impact on the ecology of the sand dunes and is an
important asset to recreationists who seek a wildeéness
experience. Care should be taken to avéid créating
conditions tpat would enable pest speéies to become

established.

5.1.6.1 Fish ' -

Although our field party had considerable success
with sport fishing in Jade Lake, no data are available from
which to estimate annual productivity. Detailed fisheries
research must be conducted before the bpotential for
recreational angling can be assessed aqd catch limits
assigned, but populations would 1likely remain high under

reqgulated fishing.
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5.2 The Sand _Dune _Area_in_the Context of tnhe Northeast

Alberta_Region

“The sand dune région is wilderness by virtue 6f
its size (approximately 3,000 km?), naturalness and distance
from human setiyement. The closest major fpopyplation centre
is Fort McMurray; 170 km to the south. As tﬁéie 1s no road -
access, the area remains inaccessible to the majoriﬁy of the
population. Thus the distance from developed areas and the
lack of human visitation has enabled the sand dune region to
remain as a large, self-regulating ecologibal unit (Pinlott

and Littlejohn 1971).

5.3 A Theme for Wilderness Recreatiog'Activities

The ' theme for wilderness recreation in the study
area cohla best be exemplified by acéentuating ecology and
the‘ work of wind. ©Ecology is becoming a popular subject in
all leve}s of formal education in Canada. Plant succession
on sand dunes is a classic subject in ecology (Cowles 1899,
Olson 1958, and others). Thé studies by Cowles (1899) of
planf éuccession on Lake Michigénhduhes helrped to"found the
idea- of dynamic‘ ecoloéy (Olson 1958:125). Thus, the
"scientific and educational aspects would greatly add to the
recreational qualities of the study area if an interpretive

program were designed around this thene. Wildérness

recreation activities suitable to the aeolian landscape and
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the delicate vegetation are listed in Table 5. 1.

w

5.4 Summary )

In is chapter I have shown that the sand dunes
region could contribute to an exceptional wilderness
reéreation experience. However, many of the features of

this area are very delicate, and are easily disturbed by
man's v151tatioﬁ. Therefore non-consumptive activities have
been stressed’ (Table 5.1).  These activities should be
worked into any tec:eationql development plan for the sand
dune region. The constraints to recreational-~ use are

analysed in Chapter 6.



Table 5.1 Wilderness Recreation Activities Suyitable

to the Sand Dune Area of Northeast Alberta

Nonconsumptive Activities . tonsumptive Activities
T.  Backwoods 1. Backwoods

nature walks
walkiﬁg for pleasure
: trail lunches
photography
painting
camping
hiking’
backpacking

orienteering

2. Water Sports
swimming and wading
canoeing

3. Winter Acfivities

Cross—country skiing
’ snowshoeing

wWinter camping

winter survival experience

2.

3.

*berry gathering
(in season)

collecting lichen
Specimens

»

Water Sports

fishing in lakes
and rivers

Winter Activities

ice fishing




CHAPTEER ©

ENVIRONMENTAL CONTRAINTS TO DEVELOPMENT oOr THi SAND DUNE

AREA AS A WILDERNESS RFCREATION FACILITY

Dune systems and inland wetlands are two of the
N Al .
most fragile ecosystems for recreation use (Hookway and
Davidson 1970:22).

6.1 Introduction

In this <chapter, 4 environmental concerns -are
identified and analeed in the context of use of the sand
dune areé for wilderness recreation:

1) Fire
2) Surface erosion
3) conflict with wildlife

4) Fragility of the plant cover.

6.2 Environmental Constraints for Recreation__in__Seral

Jackpine-lichen Ccmmunities

In the early seral stages, forest fires lead to

even-aged stands which are too dense to allow adequate

lichen <carpets to develop (Richardson 1975). Under natural
conditions' fires occur sporadically over time and space,
rfesulting 1in a diverse mosaic of stand éges, densities and
terrestrial 1lichen .cover. This natural diversity S
désirable in an interpretive and a recreational sense.

-

An increase of man-caused fires will 1lead to

128



increased surtace erosion and extensive areas ot early seral
communitfes. For a number of years these dense even-aged
jackpine torests are difficult to walk througi. They arle
also low in wildlife <carrying capacity. Smadtlt dfeaS' Ot
oafly;successiona% communities would have value as an
lnterpretive resource but the appeal to recreationists would
" be limited because Kdowned trees, burned snags, ash and
charcoal make walking unpleasant. A

Witches Dbroon can\:create an aesthetic effect,
offering physiognomic diversity ;ithin'extensive stands of
otherwise uniform, even-aged Jjackpine. Increases in man-~

caused fires would also alter this qual tative aspect of the

natural vegetation.

6. 2.1 Implications for Management

Several implicafions for management of +the sang
dunpe area for wilderness recreation are sﬁggested from tné
fire research results.
1) The current government'policy in Alberta is suppression
of all rorest fires. This policy should be reviewed in the
Context of(é wilderness management plan for the sand duype
area. ‘Large scale fire is not desirable because extensive
areas in initial phases of revegetation are low in
recreation value and wildlifé éarrying capaéity, But Small
fires could be allowed in order to maintain -a landscape

mosaic, diversity and edge effect, an“enviionment that is

‘interesting to recreationists while providing natural
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habitat for wildlife. Exclusion of fire throuyh increased
.suppressionh may result in disruption ot the inherent natural
processes of plant succession, surface erosion and

stabilization. Mismanagement in so delicate an ecosysten

could lead to widespread erosion froblems and 1long term
changes in vegetation commun;ties. '

2) On the other hand, at a number of fire locations, the

cover—abundance of ericoid shrubs has increased. Rowe and

Scotter (1973) found similar post-fire successional patterns

in other .areas of tﬁe boreal ﬁorest. Ericaceous ground

cover 1S more resistant to théwéffects of human disturbance,

thus prescribed burning could be a management tool to .

stimulate shrub production and increase the durability of

ground cover at heavily used areas.

;o
[

Ny

3) All portions of the study area have been subjected to
repeated fires. More research’ is neeled to enable the
torecasting of dangerous fire periods. A more detailed

Is

study of the flammability of terrestrial lichen communities
would improve knowledge of thée potential areal extent and
frequency of = surface fires, a management concern if.

increased use by man occurs.

6.3 Surface Erosion

One of the most important factors impeding wind

erosion of the fixed dunes is lichen ground cdvepr/

- Lichens such as Stereocaulon tomentosuﬁ}, Cladonia

~

cristatella and C. gracilis colonize bare soil and bind the
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surface against wind ero ion. But when dry, lichens are not
only extremely flammabl they are o very fragile and
warsily dislodged from the sdndy substrate. A\

Several natural factors are importdnt in
initiating wind erosion, including relief, fire and
wildlife, both singly and in combination. Many examples of
surtace erosion were observed on the tops of stabilized dune
ridges wnere blowout depressions up to 10 m in diameter and
1 m deep occur. The causes for increased erosion aiong the
ridges are a combination of dryness of site, increased
exposure to wind, repeated use by wildlife for trails and' a
greater incidence of " fires caused by lightning strikes on
the highest 1local points of ;and,‘all causing reduced’ground
.cover and accelerated wind erosion.

Although these locations provide excellent vantage
points fcr observing the surrounding natural features,
concehtrated use Dby récreatiohists‘could reéult in severe
damage to the patchy 'lichen ncover now binding the sand
surface of these ridges. This in turn could lead to large-

\ ‘
scale erosion of the dune ridges.

Another cause of surface erosion can be attributed
to use of the area by caribou. Although the 1last 1large
migration into the~study area occurred dugihg the winter of
1953, the winter feeding craters (Plate 8) are still readily
visible, marked by altered composition of the lichen covef,
bare # sand and dgravel areas and many small blowouts

(averaging 2 m wide by 10 cm deep). ’ R e
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Surtace erosion by wind is evidently a major
énvironmental consideration for any future use of the dunes
region by recreationists, especially i1f roads of trails are
to be constructed. For example, the winter road
(Section 4.4.3.1) has resulted in numerous blowouts,

especially where the road has traversed the SW-facing slopes
\

i

of stabilized dunes. [

' © Special attention should be Paid to factors that
I >tentially could cause erosion of the fixed dunes. Careful
planning to avoid the dune ridges and recently stabilized
dune surfaces in the western pOrtions of the study area
should reduce wind erosion problems.. Establishment of a
rational management progran hay prevent erosion on a broad
scale, but very specific field action is réquired to conﬁféi
€rosion once lénd use begins. Surface erosion is therefore
a Eerious conétraint to use of the sand dune area by

¢

recreationists. ©

6.4 Conflict With Wildlife

Two conétraints to the use of the study /area for
wilderness recreation may be impoged by .local wildlife
populations. These ..factors are the presence of large
numbers of black bears ..~ the use of the area for breeding
habitat by species of ra:= aViféuna. | |
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6b.4.1  Black_ Bear

Black bears are numerous in thé~ dunes \regionf
Although this dnimal 1s not normally aggressive to humans,
increased visitation wéuld inevitably reSult in management
problems, especially those associated with garbage disposal
and the plundering of visitor food supplies (Marsh 1972).
For example, a garbage pit‘duggduring the 1975 field season
was uprooted only' hoﬁrs after‘ trash was buried. Every
attempt was made during the 1976 field season to inyiperate
burnabie trash and remove non-burnable trash ét the end ot

. | T
the, field season. Bears were nevérthele%s seen in the
vicinity Qﬁ the basecanmp dn an average oflj—u times\ger week
durirng 1976. ©No damage was doﬁe,to the campsite.

Problems arising from increased visitation to the
area could be minimiZed if education prggrams were deve‘oped
{Moment 1968). Such an education program should deéi not
only with black bears and tkeir life history, but élso with
other topicé of natural resource utilization ré&evant to
wilderness recreation activities '(for exampie, guidelines
for cam;;ng, éookingA with wood ‘fires,' maintaining the
quality of faunal ana floral commupﬁties). In other .words,
the wvisitor should“be educated |to a standard of conduct
which would maintain the qualit of the backcountry
environment‘ and still provide a |satisfactory wilderness

o

recreational experience (Walker 1976)\.

A

\

\
\
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b.4,?2 Rare Wildlife Species

In Sectionlu.3.2: I noted that many uacommon bird
Species were resident in the study area. Also noted was the
'naturalnéss' of the wildlife pobulation (Sectton 5.2.2.3).
It is pot known if our presence in the study area ;as
detrimental to the avifauna. But Special concern should be
taken to avoid development in the viciﬁity of nesting sites’
of such species as Bald Eagles, Ospreys, sandhill Cranesﬂénd
Common Terns. Education brograﬁs and ‘ménagement of
“visitation to ‘avoid these areas dﬁring nesting periods
should reduce impécts. In should be noted, however, that 1f
human visitation increéses such wildlife usually decreases.

J

6.5 Vegetation Impact Studies

In ternms of wildermness recreation two Rajor
| e
impacts can be expected, camping -and *Hfiing. Both

activities will result in negative effects uron the natural

' A
vegetation. For " example trail heads, <ampsites and unique
' 1 e
attractions receive the npost use  and  the greatest
environmental impact. In this research it has been noted

repeatedly that the natural ground cover will be a severe

constraint to  .recreational use. Therefore, potential

campsite locations were assessed for ability to

-Sustain recreational use and their ability to recover after
use. For the Same reasons, the effects P Zamplihg (by

Qildlife and humans) were evaluated,
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€.5.1  Campsite Capability Studies. N
The capability ratings for campsite use at 9
lakeside locations are shown in Table 6. 1. These. data

indicate that the Capacity for such campsites to Withstand

Tecreational use Fange Dbetween 15.0 and 21.0 which 1is
2

classed by Lesko (1973) as 1low to very low.! It must be
emphasized that these are relative value§ and ﬁhdt choice of
rating factors is subjective (Lesko 1973:9).

| In response to Lesko's {1973) plea'for additional
factors for 4Ssessing site capability, 1 propose that
several qualitative site factors be added 'to this site
resistance rating System for planning and management of
campsites in the sand dune ar;%. JIn ggneral, scenery and
pfoximity to water complemented the aesthetic component of
Eampsite locations. Shoreline vegetation, higaly variaﬁle
cloud pPatterns, reflections on the water surface and the
open, parklike jackpine—lichen woodland adgd gteatly to the
appeal éf these locatiuns. In addition, shoreline
conditions are very suitable for swimming, wading, boating

and float . plane access at those locations. Firewood was

Plentiful at all but site 1. These scenic and funtional

‘! Lesko developed a 5 level rating system for campsites in
Alberta. The scale includes the following capability value
(CV) divisions: cCv=0-6¢ not . recommended for campsite use;
Cv=7-20 very low; Ccv=21-30 low; CV=31-49 medium; CV¥=41-56

high.
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attributes. should be considered in the rating of a .
vilderness campsite. When. coupling t he qualitat;ve
information (scenery, 1location, presence of wildlife) with
an analysis of selected ecological fectors1 the 1low rating
determined by the Lesko system could be modified to suit a
management framework fe; the sand dune area. .

The initial fesults of lakeside campsite analysis
indicate that:

1) Physical site'conditions would change to the point where

the lichen ground cover would be destroyed leaving bare soil

(sand 1s dura le and not an undesirable tent pad).. Little
™,

potential for ind erosion is ekpected at these locations

due to their low elevation, protection by . trees and

comparatively moist soil
2) ¥With adequate  site preparation and management these

locations cquld provide excellent wilderness campsites.

6.5f1.1 Campsite 'Disturbance Studies .

In order to assess these resulte, 3 previously
used sites with similar ehvironmental conditions were
analysed. Pre-use site conditions, dse levels and timing
and duration of use were the dependent variables. nThis
analy51s was designed to determine the degree of dlsturbance
to ground cover and surroundlng vegetation from different
fypes of camping and seasons of use. A sumdary of impaét
data for the 3 cdmpsites is included in Table 6.2.

<

A comparison of the data from these 3 sites points
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out several important environmental and aesthetic councerns.

1) Even~ winter camping of short duration (é man—dayi&\
resulted in significant disturbances to the lichen cover and
nearby Jjackpines. Although 35 cm of snow covered the site
when we arrived, 5 m2 of 1lichen cover was complétely
}Qéz;oyed (fire pi£ and area trampled around pit). This
/type of‘bisturbance 1s very similar to that _éf winter
cratering by caribou where revegetation has been extremely»

- Therefore, the impact of the 1975 winter camp will

be visible for 40-60 years.

rd
3

v -~ * . - . e
turbances at the other two sites were similar in type

'kamdrecsfvere.» Impact ratings (Willard and Marr 1970)
hcreased from 2 at the wvinter site to 4 at the 1¢ 76
basecamp’(Table 6.2). The inérease was due to ~distu

to the 1lichen cover (57% of the disturbed area had tnta’
removdl of ground cover), removal éf the Ah layer under the
areas nost trampled, broken branches on many nearby
jackpiné, several trails radiating from the camping,area_and
a number of exposed Jjackpine roots in the most heavily

e

N
t;ﬁmplé&*-@:eas. (Jackpine of the study area develop a tap

f%bot 3 m or moré;fong but also a horizontal root structure
 fhst under the soil “surface in response‘to soil moisture
which is normally highest in the shallow layer inmmediately
under the lichen cover.) It is not known how much this will
reduce the moisture balance of the affected jsvkpiieg, but

it ” could reduce their vigour and eventuail result in

blowdown.
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It 1s apparent from this brief analysis of
exis@ing campsite ° use that the easily reméved ground cover
leads to rapid deterioration in site guelity and is thus a
most important <constraint on recreatidnal use of the study
carea. Iflwildérness recreation 1is planned for the sand dune
region, intensive site management could reduce this;problem.
The accumulative site damage from repeatged use may reqhire
site designation and hardening \of the most heavily used
areas (tent pads, fire pits, 'privies, firewood supply
areas) . This practice would localize disturbance to
'predetermined sites and reduce the spread of damage to other
areas. vacosts are too great (either in a management sense

¢
or in terms of socially acceptable environmental change in a
wilderness area), then the rapid potential deterioration of
site'gquality is another severw constraint to use of the samd

dune area for wilderness recreation.

1

6.5.2 Trail Trampling Studies
Two types of trail disturbances; game and human, .

were anaiysed.

o

n

6.5.2.1 Game Trails .

The jackpine~lichen vegetatioh type has’ extremel;\\-
low tolerance to traﬁpling. Even at the lowest levels of
trampling (réd squirrel trail) all 1lichen species are
destroyed: creating a vigible trail averaging 10 cmrwidé

(Plate 20). The response of vegetation to this disturbance

a
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(Table 6.3) is usually a slight increase in the cover value
for two nosses Polytrichum piliferum and Dicranum

—mmd e r Al e A T S e e e

fuscescens. No adverse etfects from soil erosion were

recorded. Soil on the trail surface vagy covered by a
'gr;yish crust' made up of mineral soil and organic debris.
Also, some 50% of the surface was covered with an average of
1.5 cm of organic litter (needles, cone bcacts, twigs, bark
chips) .

In comparison, the bear frail sampled was under a
nore dense jackpine canopy 1n a moist lakeside location. -
The undisturbed vegetation was nmore diverse, ;néluding a
number ot forbs. Vegetation on this 25 cm wide trail

differed noticably. The 1lichen cover was replaced by the

same mosses dSs ON the squirrel trail (Polytrichum pili.crunm

and Dicranum fuscescens), along with several species of

grasses and'sedges. The LFH layer was campésed‘ of organic
material similar Jto the .red squirrel trail plus numerdus
bear"gcats, ‘No bafe soil was exposedl {an organic-mineral
Soil admnixture " formed a crust on the trail surface), but
less than 10% of the surface was covered by organic . debris
and living plants.

Analysis | of " these natural traii disturbances
revealed that: |
1) The lichen surface 1s extremely fragile énd eésily
removed - ) N
2) Soil eroslon is not necessarily ihitiatedm by simply

©

removing the lichen cover ; X



Table 6.3

SPecies Composs*inn, = Ground Cover Adjacent to Trai] TmmpHng

Location of sample
Number of tramples
Total qround rover (1)
Trail width (cm)

Pinug barkgtag

Arerostariy log UPI-nrat

vrecinlen muprtilioides

VaceDnrer vitig-idaca
Jarex Spp. ’

Grajm kozea

Mzlan :/'::';v.vwﬂ canadenge
Fyrola vireng

Selidage decurbena
Polytrichun piliforum
."(7l;¢tr‘ic}:x~';r Juniporimm
PiCurostr achrebert

Tloranue oo
TP Ascosceng

Peil

Ihm ofliare
Cladina ':’itit;

Cladinag stellaris
Cladonia uneialig
Cladonia gracilis

Cladonia cormuta

Pelitgerg "u_lacea’ .
Cladonia {olindisg
Cladoria pleurcta
Cladonia e Soring

Tground cover includes
twigs, etc. -

Plots and on & Tratls of the Study Area

Presence and Cover Abundance Valuyes
(Tub e

T ————

e TT s Sampled

ANIMAL TRATLS e e o HUMAN TRAT( S e
e L TRy T - _SiruTated o
Red Squrrrel  Black Hear Trail Traj® 2 Trart 3 Trar} 4

(Ory) (Net)

On Off On off On off On off On 0ff  _On off

»
.- --- - --- 100 +1000 50 50
50 35 <10 a5 40 . 100 0 100 <1 100 70
10 25 40 60 ‘
5 6 5 ¢
Cae ) 2
N
2 2
1
1
2 1
3 3 1
A -
5
} 3
2 2 1
7 ‘6 7
1 2
4 3 3
-3 ?
3 2 2
1 1
2
1 2
i
2 - 1
1,
. :
i,wing plants, needle Titter, crushed arganic material, bark chips, conebra/ct-.\
Y -
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3) Under coi ~ions  of sHtade and increasead moisture,
Lesistant qrasses, sedges and mosses partially replace the
fagile lichen mat
4) Black bear trails dare already established in locations

that have recreqtional'potential
5) Interpretive and scientific  values (nature study and
revegetation experiments) could be important functions of

g&me trails.

6.5.2.2 Human Trampling Experiments

' L]
It was not possible to assess how much tramplimg

pressure had created the game trails. Apalysis of 2  types

of human trails proyided quantitativ.- ‘evidence that ‘the

, .
lichen cover withstands very lictle use.
r ’ , R

6.5.2.2.1 sandom Trail Use

"

" Th- 2 tivils from basecamp to the garbéée“dhmp and

\

to Jade Lake \Lrails 1 énd 2 respectiveiy;\ Table 6.3}
Tesulted in different degrees of distufbance dependent
mainlyvupon améunts of use (Plates 21,§3iQ5ﬁ Trail res;onse
" to increased use included:

1) Trail width increased from 490 cm “(trail 1) “to 60 cmo

(trail 2)

2) Ground cover wds reduced by 60% after approximately 100

tramples over é - 10 ygek period n(trail'1), X 100%

Ay ‘ .
destruction of living vegetation occurred on trail 2. This

‘trail: recieved >1000ﬁ§}aﬁples over the same period but user

y

v
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activities were more severc {ha. on trail 1 (carrying

campinyg gear aand supplies to basccamp, hauling water, etc.)

v

3) Unce again, the mosses Polytrichum biliferum and Dicranum
fuscescens w e the most durable plants.

4y 10% of trail 2 was exposed sand. = Potholes were

developing at 2 locdtions

5) There was no apparcu: lamage to the ericoids Yaccinium

myrtilloides and V. " .tiszidaea along trail 2, ‘but many
/

rocotls were exposed on the trail surface. Over a longer

i

© period, disturbi?ce ot the roots would Neyatively affect the

plants (Marsh 1976) .

RV

6.5.2.2.2 Simulated Trail Use

In an ‘experiment to , compare durability of the
groundnvégetaﬁion when dny'(relatiye humidity 43%) and when
we t (relative humidity 85%), I found that moist lichens were
more resistant to distucrbance. . ng responses t; trampling
under simulated trail cénditions included{

1) Qisturbance after 5 tramples on the dry lichen mat was
equal to the disturbance of 50 tramples on wet lichen, with
30% of the cover dislodged

2} The type of disturbance varied. When'/hry, thé‘ lichens
were crushed, often to a fine powdey. HWhen wet, they were
torn loosé from the sdil surface and. ;icked along by the
foot ’

3) Trail widths Qaried (dry=25 cm, wet=30-35 cm)

4) Mosses on the wat trail did not appear to have .been
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af fected by 50 tramples
5) Aiter 20 tramples, ouly 1 cm of the LFH laver and living

vegetation remained on the dry trail (unaftected ground

cover was 5-7 cm deep). After 50 tramples, many bare Spotsv
were visal!le (LFH=0) and the only living veygetation was
Pol  _:chuwn piliterium (cover 1%).

Analysis of  these simulate@& trail expoeriments
.
S RS
PR B "1
RS

1) When wet, lichens are more resistaht to crushing, but are

rev . that:

easily dislodged

2) Visible trails are created in the lichen cover with 1a.0r
‘ e g

less tramples (5 when dry, 15 when wet) T D

3) Mosses, although more resistant thap ltchens, Tdhnot

resist much trampling pressure

4) The lichen ground cover is a major:gonstraint to use of.
i

-

the Jjackpine-lichen woodland if a wilderness ehvirnnmént is
: . i

to be maintained. With the openness’of the ;gckpiue—3ichen

woodland, the natural tendency is to walk in a randonm

pattern from a fixed .site (Cordes gﬁ 1. 1975) . ‘This

combination of uq{éstricted travel over an extremely fragile

ground cover will result in rapid change in the visual and

«

5 ) ‘
ecological conditions-in and around heavily used sites.

6.6 Summary
Flammability of vegetatidn, surface erosion 'by
‘ .

wind, conflicts with. wildlife and thé delicate ground

vegetation are major envrionmental constraints to man's use

(24
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/]

ot the study arvea tor wilderness recieation. Even short

. ; Y .
term use 9f camping and hiking facilities results in lonyg
lasting 1mpacts on the flord. If the dune area is to be

used for wilderness recreation, these conditions will

¢ /
regquire an intensive lanagement progyrdam specially designed
Nw

to preserve the fragile ecological and aesthetic resources.

S .

Alternatives tfor utilization of this environment are

presented in the concluding chapter.



CHAPTER 7
CO&CLUSION
7.1 Available Resources j
The perception of an area dep od the use to
which it is to bpe put. The same  drea will be seen
| | .. . |
differently by a mining geologist, a - foxe%ter, or a

. Cecredationist. In this study T have analysedqd th% wilderness
reéreation potential of the sand dune region based on  the
assué%%iéﬁw that wilderness requires a large area of natural
environment relativgly undisturbed by man. Central to this
assumpfion was' the idea that, if the area was wilderness angd
contained features <that could be valuable to a wilderness
.recreation expérience,-how then should the area be managed
to preserve theée qualities?

| The sand dune area of northeast Alberta is
wilderness; totally undeveloped, remote from human
settlement, and not easily acqgssible. It is also major

» ecological resource in Alberta. 'He%e dynamic processes of
wind erosion and deposition, vegetation sucdgssion, fire and
\plant Legeneration, have continued for some 10,000.years
relatively undistﬁrbed,by man. This large area (3000 km2) ,
only a small portion of the vg&t, undisturbed region 6f
northeast Alberta, offers a diversity of landscape and

'recreational possibilities, an interpretive and educational

’atesource, copducivé to providing a highly satisféctpry

147
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wilderheés cecreation experience. The value for wilderness
recreation may bebattibuted to:

1) The natural'history‘of the aeolian 1landscape and the
associated biological features ’

2) The interpretive‘ and educational potential of a dynamic
aeolian landscape and associatéd ecological pfocesses

3) The potential as é scientific research area (Section 7.4)
4) The unique aesthetic qualities of the active duné complex
and centrasting jackpine-lichen woodland.

In a concluding siatement about the active dune
complex and adjacent jackpine-lichen woodland, members of
the Alberta Ecological Society (1975:5) stated "we feel it*
represents the closest thing to true wilderness that any of
us hés ever had the-opportunity to see".

Several featﬁres of thig,environment, hovevep, are
éxtremely sensitive to impacts and are therefore constraints

on the use of the area for wilderness recrea#w8n. .

Incé%asing development in northeast Alberta can be

N

\;;éﬁ'cted at-this time because growing industrial activity

will{\}ésult in rising human populations and therefore the

‘demand for\\g\ variety of recreation opportunities will

increase. Maximiging visitor satisfaction, a major concern

of recreatioﬁ planners,~can be accomplished for a Tregion
only 1if provision is made fo .q\spéctrum of opportunities.
These opportunities should be.\aésigned téé&satiéfy the
diverse and often conflicting tastes of the recreating

public (Lime and Stankey 1971). Therefore, it is necessary

\.
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-‘ - -I ~ "
to discuss some development alternatives ror management of

the sand dune area.

S

7.2 Possible Management Alternatives
i Y

We are in a fortunate position at tais time in -
\

\
\

northeast Alberta because: - \

1) There are a number of physically and> biologically
different areas offering a variety of .recreational
opportunities. . These 'areas\ include ;the Peace-Athabasca

Delta, the.many lakes and forested areas of the Canadian
Shield, the expanses of Wood Buffalq National Park and the .
chain lakes and forests of the Birch Mountaiﬁs Upland.
Largerportions of these areas are undeveloped. | o
2) These .various areas have different carrying capacities
for pgpreation. Management to match the capabilities of the
régéggée ﬁifh;appropriaﬁé uses 1is much ‘more sound than
trying to corgee; démage from misuse.~

Thefefore, in fhe context of a systems plan for
recreatioﬂ dévelopment in northeast Alberta, the sand dune
regicn has several manage;:nt possibilities. Central to
each alternative is the need to preserve the unique active
Aune complex. Thése aré listed according.to the need for an
increasing level of management ihput (money, facilities, use

9

restrictions, policing, etc.).

Bagi

1) ~Special Ecological Reserve. The sand dune area contains

special features of high ‘cultural and natural falues

0
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requiring protection or preservation. .The active dune

complex 1is the latgést in Alberta and could provide the
laboratory tor many students .of natural science. With
limited use, perhaps through a permit systen, speciél
research teams could study the area, then incorporate the
study findihgs into loﬁg term baseliﬁe monitoring of
ecological changes in the rapidly industrializing northeast
Alberta region. The areal extent of the reserve need not be
large .bht should include the active dunes and a sizable
 buffer zone around the feature.

The Alberta Historical Resources Act (1977) could
be used to' establish this area as a %Egstorical site

s :
(Mussieux 1978) until 1legislation 1is -passed 1in Alberta

specifically designed for creating ecological reserves. New

legis%ation is being proposed (Bill 202) for establishing
A

ecological reserves. It has received second reading in the
R

<

House and is scheduled for third reading in the 1978 fall

.

session (Davis 1978).

KN
o

2) Ecoloqical.heserve Area. This would be used

for scientitic research, including baseline
c;nservation of genetid resources, and’ study of the
functioning of natural systenms. ’The area should be ih
excess of 2000 ha and include all'acoméonents of the
functioning ecosystem including the active dune complex

(Achuff 1975). The natural tevegetation process on the sand

dunes may be of value to scientists responsible for
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developing revegetation techniques in the oil.sands tailings
and spoil dareas. Ultimately, thélmaximum value of this area
to society could come from its scientific value. These are
specific objectivés on which management plané can be
designed. Although no legislation exists in ggﬁggpovince
with which this designation could be made, Thél Alberta
wiiderness Act (1971) could be used to reserve the area
until such legislation is available (see alternative 1).

3) " Wilderness Area. Under .the Alberta VWilderness Act

(1971), the sand dune area could be designated as a
wilderness area (as have been the Whit . Goat, Siffleur and
Ghost River Wilderness Areas). But this should only be a
temporary alternative designed to restrict:

1) Forestry, mining or othefhindustrial uses

2) Construction of roads, railw- iy aircraft‘landing strips
3) Travel except oh foot

4) Hunting. or trapping |

5) Fishing

€) Laﬁding of aircraft

7) Depositing litter except ¢in places designated foé that
purpose ¢ Wiy

i8) Removing of plant or animal life or conducging scientific ¥
research unless aqthofized by the Lieutenan; Governor in
Council < | |

9) Use of a horse or pack animal Or any motorized vehicle.

(Alberta Wilderness Act 1971:549-550.)

This ‘'set it aside and leave it alone! policy has
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resulted in progressively increasinyg environmental
deterioration ~ in the mountain wilderness parks, a result of
uncontrolled use and a lack of management planning.

campsite use, litter and sanitation problems leading to a

. . ¢ _—
severe decline in the quality  of these mountain

.

environments. n I

Therefore, an operational framework fér wilde;ness
recreation in the sand dune - area should include clearly
stated objectives for designating ‘the area (i.e: to
preserve an example of a unique geological feature for
scientific, educational, <cultural heritage and baseline

monitoring), upon which a management plén can be designed

wr
and implemented. J
4) Family Wilderness Area. To my knowledge, non: of the
wilderness areas of western North Americé"héﬁe -been
developed around t ke concept;of'a family wilderness. Ghost

River, White Goat and Siffleur Wilderness"Areagiare mountain
parks and ~require ‘physical. capabilities beyond those of
young children aﬁﬁ older folks. The”landscape of the sand
dwne area - the open, parklike jackpine-lichen woodland,
the <-ndy, gradually‘ sloping Dbeaches ;long many of the
lakes, .the sand waves of the active dune complex - lends
itself to this type of development. Due to the ecological
constraints in the sand dune ehvironment (Chapter 6), and

possih&% development pressures from an expanding industrial

&

complex 1in the Athabasca 0il sands, there is a real need to



\
|

Py o -
n'{;::e t he

N\

for preservation, to modify (harden) heavy use areas and

. £ . . .
to zone highly sensitive anigue features

\ . .
provide facility development as intensive use zZones, and to

establish access and circulation corridors as transition and

)

bufter zones.'

Perhaps the most relevant - legislation for

(8

preserving the active sand dune complex 1s the Prqvincial
Parks Act (1974) . This act gives Recreation, Parks and
Wildlife the m&ndate to estaglish provincial ©parks, design
recreation facilities and implement management to presérvé
the natural conditions of’that area. The trend 1in Alberta
in the last 2 years has been to obtain larg 1ireas for parks

and provide a spectrum of recreation opportunities within

wa Provincial Park in

that facility. . . r exanmple,
northwestern Albc.ta was creately bfotect the spectacular
Kakwa Félls and pristine wilderneés areas to the west from
the uncontrolled, rapidly increasing recreational use it was

reCeiving. The possibility also existed that the falls

would be dammed for hydroelectric power. The area around

~f

the' falls 1is noﬁ'zonéd for intéf%i?e recreational use while
'largé portions of the baCkcountfy, important. areas for
wildlife habit%t, .are managed to preserve pristine
wilderness conditions..

This philosophy of zoning 'large' parks for a
variety of users has recently resulted in Kananaskis
Country, av multi-purpose: recreation area 'in southwest

Alberta. Industrial development in northeast Alberta and
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the increasing dccessibility of the sand dune area  point to
the wurgency of designing similar management plans for the
sand dune area. In this light, perhaps the 'Provincial Parks
Act is the nmost suitable alternative for a realistic

management plan..

7.3 Limitations of the Present Study

So many. facﬁorgm in a Qilderness recreation
experience are a personal éomplex ﬂof mental and
environmental : factofs. This has creatéd a particular
challenge‘throughout this Lese b, to iQenpify objectively,
and in a systematic .., the envi onmental quaiities that
would contribute or  cciract from a satisfactory
wilderness recree*ion experience. In . Section 5.1.6 I

recalled exceptional experiences that contributed to my
J»impressions of the,duneg area. I also suggested qualitative
aspects of specific features . that to ne, répresent the
special wilderness attribhtéé of that area. These remain my
best"judgemenisﬁ‘but they are very persénal judgements. As
with all scientific work that requires qualitative
assumptions, this inserts into the study a number of biases
_ . '

and limitations.
I made a number of assumptiops concerning -
'wiIQerness recreational u;e of the sand dunes, including,£he
need for campsites and trails, and then conduc "Ct

assessments to predict environmental problems tha oe

expected if this use occurred. These assump.. Were
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personal but they were formulated as objeﬁkiﬁely as possible
after a literature review, reconnajssance field work and
general observations of impacts on other wilderness

v

environments. -

In summary, 1 found that 'Fheré\ are no aCCepted
guidelines for assessing wilderness potenti?l and
planning wilderness vecr-atinT. NeVertheless{’ I believe
this research provid a tramework within ghich to. plan a
wildérness recreation facility in the saﬁd dune region 1if
and when a decision is taken for its development. The

analysis presented here will become more complete as the
!

: ‘environmeptal bz=eline infprmation on the dune region 1is
widened, as‘our knowledge of the elusive guman ' factors
involved in wilderness recreation improves, and as policies
for the manageﬁent of wilderness are designed and tested.

This thesis is therefore a working model. The
‘basic physical, biological and human components have been
presented and analysed, tpe qualitative asfpects discuséed
and constraints on - use analjsed. It remains to takeuthis
information, couple it Qith' an analysis of. the ser
coﬁponent; and formulate a manageﬁent éblity consisteh «1th
the environméntal conditions of the éand duﬁe area. In”the
broader context, the policy éhould be inteérated into a

systems plan for recreation development in northeast

Alberta.
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7.4  Future Research
Several aspects of recreat potential and tﬁe
natural environment bf‘ the sand area need to be
investigated further. )
])'User or denand studies. Througﬁ a " mail-back

questionnaire, researchers could acquire guantitative data
’ . W
on demand for recreation in a sand dune environment as input

into a backcountry management plan. Data would be ﬁrequired

‘

‘on social carrying capacity, user conflicts, willingness to,

pay to travel to such a distant facility, ‘visitor
cxpectations and attitudes toward facility developm< nt and

management. Social carrying capacity research has not beca

\
\

attempted by the present study yét should be completed

before any management plans are made. Managers will be

1

chacrged with the task-pf balancing demand for a site with
what that site can supply.

2) Before designation of park boundaries can be ecdlogically 

sound, more detailed ~lysis of the functional aspects Qf
. R v . "-,"\J' -
the sand dune ecosystem (climate, fire, revegétatiqd

process, etc.) may be Tegquired.

3) On 2-3 May 1976, I made a reconnaissance 'survey of . Moose

lLake Provincial P;rk‘to cbmpare‘environmehtal impact at that

a

facility with those noted for the study area. Situated in

an area of stabilized sanq dunes and jackpine-lichen

g
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_w@odland along the noFth shore of floose Lake, Akperta, this =
pdlk;had many similarities to the study dfed{; Imbdct qéﬁ&he‘
campsites can be described as Rotal desxfuctlon.:of all
ground covér, broken branches on aiisjjdckpine' n?: the

campsite areas, random trail patterns and " no natural
N . . \

screening between campsites. Examination sholild be made of

this and similar® areas (for example,. Lesser #Slave Lake

~

o _ RS o
Provincial Park) to compare disturbances at campsites and

oo

aiong trails with thcse noted  for the study 4rea. This
‘could add important detail to the planning and management of
wilde%ness recreation iﬁ the dhne region. Fish populations
in ghe‘lakvs of the aréa appear to be large, but fisheries

research is needed before a ‘carrying capacity . for

recréational rishing can be established and catch 1limits

assigned-. : i
‘ : . v o
¢
in
) This' study  has ' assessed environmental ¥WondMkions and

h
're'ported on the ‘wild;'grnéss liti{?i of the’ sand dune \ag. .
- -~ oy ; Ce \d -.T ) - . At :
_The next . step should be +the® in orporation, .of 'this
O ’ B ) . coonT T .

information into ‘a broad,regional pla
et Y B -~ .
Ly .

T

norfﬁgggt Alberta

for defélopment in_

so that the extensive rXsources of this
. & . - ‘ e S
%Prt'bf the Province will be developed rationally.

5

3

kY
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. Appendix 8.1 » ~

Svetematic Tabulation of Plant Species h
Scientific Name Common -Name
Vasculars
VRIS Horsetail family
Cnlec e Shadae e L horsetail
Sl den cloasiowm L woodland horsetail
Loeorolaecar : Club-moss Family
Cacor e omotmen L stiff club-moss
Coeoreilier elavacien L. common or running club-moss
Laoconc e complanatwer ground cedar
Phaecae : Pine Family
il o o5 (Du Rod o NoE : : ¥ tamarack-
"o rlawe: (Moench) Voo white spruce
woromerdona (Mi11) BSP. black spruce
Inue b Tana Lamb. Jjackpines .
Turhaecar . Cattail Family
Turiia lasijolia L. » common cattail
defadaceae ' Pondweed Family
Folammogeton alpinus

var. cubellipricous (Fern) Ogden* ( “ndweed
mo L‘u/riog.u;()n ctang LU* Condweed
Fotamoae o ol tws ! “coinue Mert. and Koch* pondweed
Juncasinaceae A Arrcw-grass Family

Jehcuennoria palworris L. ovar. ‘
cnericana Fern. slender arrow-grass
Tramineae Grass Family
Aavoruror cmicnd i Rydb. . western wheat grass
Adarescie coeabra Willd. hair or tickle grass
mies margTiectus Nees . brome grass
UV'CLVTTnus Scribn.* northern awnless brome
tie inexpanac A. Gray northern reed grass
bra L. red fescue
erictaca (L.) Pers. June grass

v zoveis rungens (Torr.) Hitchc.* rice grass
i Na*enoe L. timothy
Fhraymites commmis Trin. reed



Vasculars (coned,)

e Tl Hdhwﬂ‘

Ceres poaa Dol Rydbl*

Cores posinat o Stokes

Felopdorien Deaenpood icmer Trauty.
Tirrne atroentus Fern,

Jroweaoeae
Cronene bl Tens Willd.
Toncie Prcoleaclioiae (Engelm.) Fern.

Liliaceac :
Mt hornen cconadonse Desflovdr,
snterlue Fern.
omiilaeina erifolic (L) Desf.

Orehifaceae ‘
Cyrviyodien aeands At
doodyera repors (L) R.Br.

Salieaceae .

Poprdus trerndloides Michx,

Salla aorbicenlofdos Anderss.

Salix bekb e Sarg. .

Cadde meckensniong (Hook.) Barratt
Saldix planiolia Pursh
Calix seouwloriana  Barratt -

Murieaceac

tuirieca cale L.,

s

fotulaceac SR
4Llnus orispa (Ait.) Pursh-. B
Betula papirifera Marsh. S

Betula pwnila L. var. glandulifera

Reqgel* : ‘ .

Santalaceae . : -
Geocaulon lividwn (Richards. )" Fern..

Loranthaceae
Arceuthobium americarum Nutt.
SN ST -
/ -

FPol:. :onacede
Polyg?;ym seabrum Moench*

Nvmrhaefweae

Nuphar dariegatwn Engelm.

Fumariaceae
Corydalis sempervirens (L.) Pers.

Coimmon Name

Sedge Family
sedge
sedae
sedge

cotton qgras:

wool grass

Rush Family
wire rush
rush

Lily Family

wild Tilv of-the-valley
three-leaved Solomon's seal

Orchid Family”
stemless Tady's-slipper

rattlesnake plantain

Willow Family
aspen

: willow
. beaked willow
willow

willow

willow:

sweet gale

Birch Family

.. green alder

“paper birch
. swamp'birch

.Sandatwood Family
bastard toad-flax

Mistletoe Family

Dwarf mistletoe

Buckwheat Family
knotweed

Water-1ily Family
yellow pond-1ily

v

Fumitory Family

pink corydalis



Scientidiic Name

VJSCﬂlQYSA(QUQlQ.

[ N R
GA0 et cLooetodt

Sy aon T riamesa L.
LR

fosie

N AN SRCRAVIAN SR (L.) Scop.
ool el onsata AL
o peeendocst e LUEL =
Foce el larls Lindld.

AUl CHONemorus L.

L traceae
et nigrum L.

Sl taeoae

Yudsonia tomentosa Nutt.
(77Zu(77%1(/t(2t ,
Foliobiin anguetizoliwm L.

thloa;um hornemaomnil Reichenb.*

Araliaceae
Arcla nudicaulis L.

Lmﬂr Zlifcrae
Clewta bulbifera L.

Cornace:
124

Corm b\

canadensis L.

[

Pyrolaccae

Ch;maphila wnbellata (L.) Bart. var.
)

oceidentalis (Rydb.) Blake

bs /.”OZu Direns SChWE]gg.

Ericaceae
Arctostaphylos wwa-urst (L.)
Spreng.
Chamaedaphne calyculata (L.) Moench
Kalmia rolifolia Wang. var.
ucrophylla (Hook.) Rehd.

).

Common Name

Mustard Family
rock cress

Pitcher-plant Family
pitcher-plant

Sundew Family
sundew

Saxifrage Family

saxifrage

Rose Family

marsh cinquefoil
three-togthed cinquefoil
pin cherry

prickly rose

cloudberry

Crowberry Family
crowberry

Rockrose Family
sand heather

Evening Primrose Family
fireweed
willow-herb

Ginseng Family
wild sarsaparilla

Carrot Family
water hemlock

Dogwood Family
bunchberry

Wintergreen Family

prince's pine’
greenish-flowered wintergreen

Heatq Family

common bearberry, kinnikinnick

leather-leaf

mountain Taurel -
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Scient i lii}i

AT N
FOION I e (

PO RN

!
Lo
M » 3 v-‘ iy
LRI NI
T S e
TSNS A

o

el owecae

Vel ookl Ts

Sendfanaoea

1%

Apocynaceae
Aroooenen

Fororinaaeaoa

Lapn:lo

Cerophulard

NP

Monnaon e

hame

Vascalars (contd.)

contd.)

cooloes Coen Oeder

‘e LLovar.,

e A]t

oot 0o e Michx,
clere=Yoa L. ovar.,
Lodd.

Loreda 7o Raf.

N
[

teiroliata L.

ancdyorarny ol lun L.

[

cohinata Gilib.

RS

solampyrwn Lineare Desr.

Leniitbuliae
Utricular

Caprifoliae
Lovnaca b

(@AY NN
-

Canpondaen
Caonpaniula

Compositae

A
e
s SP.
[SIe N
orcalis L. var.

ana (Forbes) Rehd.

a2
rotundifolic L.

Achillcalmillejoliwn L.
Ariomisio\ eonpestris L.
Aster punjcous L.

Hievaciwntumbellatum L.

Senzeio p
Solidago
Solidaao
Solidage
Solidago
Solidago

anverculus Michx.
decwnbens Greene
giaantea Ait.
graninifolia (L.) Salisb.
lepida DC.

nemoralis Ait. var.

decemflora (DC.) Fern.
Tanace tum rnuronernse var.

flocea

sum Nutt.

<>

Common Name

Heath Family (coned?®)
common Labrador tea

northern Labrador tea
blueberry

bog cranberry, cow-berry

Primrose Family
star-tlower

Gentian Family
buck-bean

Dogbane Famﬁly
spreading dogbane
Borage Family
blue-bur

Figwort Family
cow-wheat

Bladderwort Family
bladderwort

Honeysuckle Family
twin-flower

Bluebell Family
bluebell, harebell

Composite Family

COmmon yarrow

aster

purple-stemmed aster
narrow-leaved hawkweed
ragwort

//”/—' goldenrod
E goldenrod
goldenrod
goldenrod

goldenrod

tansy

-
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Scientific Name

Coagrope il
Cpiaagpen spp. L

Bruopairaa

N N N 7S T A
SOLPI I de

Coracodon propronowe (Hedw.) Brid.*

DT oraoaeoae -
oM H("‘“'(Uu TUTn.
Dlcrepnen poliooion SW.
Jiloronen ‘<nkh¢’[ e Brad.

A(D. fervgeri Bland. )

Dryaeeae

Dokl la nnctane (Hedw.) Lindb.*

Froacncthoeiacoae

Picurosiwn senrchors {(Brid.) Mitt.

Furnaceae
iyprum cipreasat forre Hedw.
PEC LG Ull are Hedw.

Iy locomiaceae
Hiclocomiwn splendons (Hedw.)*

Polytrichaceae
Polpirichwn piliferen (Hedw.)
Folutvichwn Jurniroririm (Hedw.)

a

Lichcnsl

Peltige raceae
Peitigora aphthosa (L.) Willd.
Peltizern ecanina (L.) Willd.
Fcltigcra malacea (Ach.) Funck

Fupogymniaceaa
Hepogymnia physodes (L.) Nyl.

Parmeliaceae
Cetrariz pinastri (Scop.) S. Gray
Parmeiliopsis ambigua (Wulf.) Nyl.
Parmeliopsis hyperopta (Ach.) Arn.
Parmelia suleata Tayl. .
Cetraria halei Culb.
Cetraria nivalis (L.) Ach.
Cetraria islandica (L.) Ach.
Cetraria ericetorum 0Opiz.

Comnon

peat

sheet

stair-step

juniper

176

Name

mos«

moss
moss
mass
moss J
moss

moss

moss
moss

mass

moss
moss

lichen
dog lichen
. Tichen

__lichen

lichen
lichen
lichen
Tichen
lichen
lichen
island moss
lichen



&

5
Scientific Name _ Common Name
Lichens (cqn»t’r(i..)A '
Usheaeeae ’ .
Eocen g e aomorpha Nyl lichen -
Ceveon el Seoa Stirt., lichen
Denes irie (L) Wigg. ~ _ old man's beard
alosior’ o Seoment! D Tuck. , ' Tichen.
AN
N OV 2’&1()4‘(’1(7
Shoveooaod o tomientosien Fr. : . Tichen
ClrdionToceeae ‘
Cladin e el Dt (Opi;) Pouz. and Vezda Tichen
VoSl ey Sandst. reindeer moss
4 vl e (LL) Wiga,oo - reindeer moss
. » ol Wallr. Rahenh. Tichen
' ¢ (F1k.) Schaer. \ Tichen
o L.) Wigg. . lichen
s (L.) Nilld. lichen
Cila L.) Hoffm. 1ichen
2 (L.) Fr. lichen
Cledowla plewroia (Flk.) Schaer. Tichen
Cladonda eiloreriace (Fk.) Spreng. lichen
Uhioniu il (Hoffm.) Schaer. 1ichen
Gl o oo (L) Wind. . Tichen
G wra (Ehrh.) Hoffm. ‘ 1ichen
o equeenor o (Scop.) Hoffm. lichen
coeriepata (Ach.) Flot. Tichen
Saoeristatella Tuck. British soldier lichen
U rionta cornta (L)) Hoffm. / Tichen
Jiadonia botrytes (Hag.) Willd. , ' ' . // Tichen
Physeincea
Piyceia stellaris (L.) Nyl. ' lichen

Preliminary plant identifications were made in the field and subsequently
verified by the following members of the Department of Botany, The
University of Alberta: vascular plants, Mme. Dumais; mosses, Tom Lee and
Mike Ostafichuck; lichens, Dennis Lindsay.

»

* Species collected and identified by members of the Alberta Ecological
Survey during fieldwork in the styty area 24 - 28 July 1976.

Vasculars after Moss (1959) and Hulten (1968).
Bryophytes\?fter Crum et aZ. (1973).
- Lichens after Hale (1969) and Poelt (1973).



Appondix 3.2

Systematic Tabulation of Wildlife . .ocies

Scienti [ ic Name " Common Name

Aquatic Vertebrates

Fishes

Faoeldae . Pike Family
Foow luceius L. . northern pike
Currinidae i ' Minnow Family
Jowropals neioonicwe: Clinton , spottail shiner
Pevoops tdae Trout-Perch Family
Lorveopsic omideomyens Walbaum - trout-perch
tadidae Cod Family
Lota lota L. . N . : burbot
Gas teros tetdae o Stickleback Family
Cilaca Lneonstans Kirtland brook stickleback
Pungiting pungitius L. ninespine stickleback
Povetdac . ‘ Perch Family
Pevea fluviaiilic Mitchell American yellow perch
Stizostodion vitrcwn Mitchell, - yellow walleye

Amphibians

Bufonidae Toad Family
Bufo boreas Baird and Girard ‘ boreal toad
Bufo hemiophrys Cope . . Canadian or Dakota toad

Raniaae : , Frog Family
Rana sylvatica Le Conte ‘ wood frog

 sBirds2

Gawitdae Loon Family
Gavia <mmer Brunnich : common loon
Colymbidae ‘ Grebe Family
Podiceps griscgena Reinhart red-necked grebe
Pelecanidae Pelican Family

Pelecanus erythrorhynchos* Gmelin ' white pelican

e



scientific Name

Rivds (Contd.)

anatidea
IABTD SR 0 BRNEIN 04

1 . 7

Sy L
!

J

ada Cassing,
b

Slron.

RIS C
Anus SP.
Croctula eliveata L.

i GSfade Eyton
foceraada clanandat Bonaparte
{“.'(\'l"f cala alboola L.
Melodiota perspienllata L.

A

Mergus sorpator L.

deelritridac
Acelpitor gentdList filson
Gmelin

Suten Jjoengeonsin
Puboo suaine Bonaparte
Agulla enrusactos L.

ialiocctus leweceephalus Townsend

Cireus epancus L.

Pandionidae
Pandion haliactus Gmelin

Faleonidae
Talen columbarine Rid
Faleo columbarius Ridgway
Falco srarverius L.

Tetraonidae .
Cana-hites canalensts L.
Fonasa umbellus Douglas
Lagopus lagopus Gmelin

Gruidae

Grue canadensis Peters

Charadriidae
Charadrius voet ferus L.

Scolopacidae
Actitis macularia L.
Tringa solitaria Wilson
Totanus flavipes Gmelin
Erolia minutilla Vieillot
Ereunetes mauri Cabanis

" Common Name

Swan, Goose and Duck Family
Athabasca Canada goose
common mallard

qgadwall

teal

shoveler

lesser scaup

American goldeneye
bufflehead

surf scoter
red-breasted ‘merganser

Kite, Hawk, Eagle. Harrier Family
castern goshawk
red-tailed hawk
Swainson's hawk

golden cagle
northern bald cagle
- marsh hawk

Osprey Family
- osprey

Caracara and Falco.. Family
Richardson's pigeon hawk
eastern sparrow hawk

Grouse and Ptarmigan Family
spruce grouse
ruffed grouse

willow ptarmigan

*

Crane Family
sandhill crane

Plover and Surfbird. Family
: killdeer

Snipe and Sandpiper Family
spotted sandpiper

eastern solitary sandpiper
: lesser yellowlegs
least sandpiper

<:::f\ western sandpiper

179



scientific Name

Proddororidae

A‘wwuwn‘a) tricolor Vieillot

Common Name

Phatarope Family
Wilson's phalarope

iobipes Iobatus L no~hern phalarope
Laridae Gull and Tern Family
oo aentatis Coues. \ herring qull
Lorior ol Sor o Lawrencgk.g' California gull
Lo pfwfmcxn Wagler =.-% Franklin's qull
Herna tirmodo L. A common tern
N ‘\ \_:\l , '
Ep v;(ﬂur T R Owl Family

W\ -
fubo pingin abuu Gmelin ™ - great horned owl
.
- 5 ’

Caprimudeidac Goatsucker and Nighthawk Family

Chordeiles minor Forster

Aleldinidae
tegaeeryle aley

Fieidae

Uolaptes auratus Bangs

Druocopns pilea
Pleotdes aretic

Tyrannidae
furannus Lyrann

Futtallornic borealis Swa1nson'

Hirundinidae

Iridoprocnc bicolor Vieillot

Corvidae

Perisorcus canadersis Peters

Corrus corvax R

Corvus. brachyrhynckos Brehm

Paridae

Parus atricaptilus Harris

on L.

¢t Bangs

e Swainson

us L.

idgway

Parus hudsonicus Godfrey

Sittidae

Sitra canadensis L.

Turdidae
 Turdus migrator

tus L.

common nighthawk

Kingfisher Family

eastern belted kingfisher

Woodpecker Family

yellow shafted flicker
northern pileated woodpecker
Arctic three-toed woodpecker

vKingbi}d, Phoebe and Flycatcher Family

eastern kingbird

olive-sided flycatcher

Swallow Family -

tree swallow

Jay, Magpie, Grow and Raven Family

.gray jay
sommon raven
‘common Crow

Titmouse and Chickadee Family
" black-capped chickadee

boreal chickadee

Nuthatch Family

red-breasted nuthatch

Thrush, Solitaire and Bluebird Family

eastern robin
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Scientific Name . Common Name
Bivds (Contd.)
Sylviddae Kinglet,'Gnatcatcher and 01d World Warbler Family
Hegrdwe eal ondlal L. ruby-crowned kinglet
Romied Llidar : Waxwing Family
Hombue! D garreda keichenow Bohemian waxwing’
Bomiuceidla codomant Vieillot cedar waxwing
: r
Viveonidae : / Vireo Family
Vireo colltarius Wilson : solitary vireo
Vireo olivaceus* L. ‘ red-eyed vireo
Pireo gilows Vieillot . warbling vireo
' “
Parulidae Wood Warbler Family
Vormivora peregrina Wilson Tennessee warbler
Dendrolea petechia Guelin yellow warbler
icoridae Mcadowlark, Blackbird, Oriole Family
auelaiue phoentecs Oberholser redwinged blackbird
Fuvhagus earolinue Muller : rusty blackbird
Cuiscalus quiscula* Vieillot common grackle
Frinatillidae Grosbeak, Finch, Sparrow, Bunting,
. Longspur Family
Spinug piaus® Wilson ' . pine siskin
Le.: o eurvirostra Grinnell : red crossbill
Passereulus sandwichensis Bonapart savanah sparrow
Junco hyemalis L. ‘ slate-colored junco
Junco orveganis Ridgway Oregon junco
Spizella pasc rina Oberholser chipping sparrow
Spizella brewert Cassin Brewer's sparrow
conotrichia* Nuttall ' Harris' sparrow
rMelospiza georgiana Oberholser swamp sparrow
Melospisa melodia Bishop : song sparrow
3
Mammals
forieidae Shrew Family
Jorex cinereus Kerr masked shrew
" spertilionidae Smooth-Faced Bat Family
Myotis lucifugus Le Conte 1ittle brown bat
Leporidae ' ‘ Rabbit and Hare Family

Lepus americanus Erxleben ' snowshoe hare
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Scientitic Name

N
oty
SLb o

Sulenae Bachmen

e Saeicon i

Erxleben

Cactor canadena T Kuhl

Modldae
Povernuoos mondondalon

s el

srbhothreus L.

' Wagner

JE T N
Dl layioneTy

Ondiira
Cenildac. . \
Canls latrane Say
Canis Lupus L.

Urcidae

Orove wnevicanus Pallas
Muctelidae

Lontri canalonsis Schreber
Cervidae

Fangifer tarandus L.

Alecs alees L. P

iommon Haane

Alontd, )_

1

Squirrel Family

\ Teast chipmunk
American red juirrel

Beaver Family
American beaver

Rat, Mouse and Yole Family
deer mouse

Ganpers red-back vole

v muskrat

8

Dog fFamily

coyote

wolf

Bear Family

American black bear

Weasel Family
river otter

Deer Family
caribou
moose

Identified by W.E. Roberts, Curator, Museum of Zoology, The
S University of Alberta, November, 1976.

2
The Un1vers1ty of Alberta.

Identified in the field by John Walker, Denartment of Geoqraphy,

* Species identified by members of Alberta Eco]og1ca] Society during
fieldwork in the study area 24 - 28 July 1976.

Mammals identified from field signs (scats,

dropped antlers, etc.).

tracks, craters, dens,

Fishes after McPhail and - Lindsey (1970).

Amphibians after Hodge (1976).

-

Birds after Godfrey (1966) and Salt and W1]k (1958)

Mammals after Banfield (1974).

a‘;’

\’n
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Appendix 1.

Description o the

Example A .

Claysification
ra
sub-group:

Yoas S vy
COIIIY o T,

Location: sample site

Parent material:

acolian s« 1 overlying 7lacial outwash sands

3 , .

e Principal Soit Tvoes of the Stud; Area

\

w

\

N

(Figure 4.7).

and gravels.
. 4 .

Topography: fla* o gently rolling, rvecently stabilized (Stage 3) dune
plain (Complex aspect). o ‘

. . 1
Dratnage: free to excessive. !
Soil moisture: subxeric (1).

Vegetation and Cover Lstimates:

Dptite ool (Plate 23)
Horizon Depth (cm)
L | 5.1
F-H 1-0
C 0-
4
(
~
f “

" shrubs:

Dot T ona) 10-207%
Sl o I OSYL TR RN A

nlgrirn) <IN

tree canopy: FEERTN
L
herbs and grasses:  (eisonta

D

Vet ) 5%

rasses and lichens:. 75 «round caver of pioneer

mosses *(35-507) and lichens (25-4G%).

Description
‘patcly, lichen cover, needle litter

mull (1 cm) Daff%a]]y decomposéd needle
1i+ter and woody fragments, charcoal
brown'to:rusty.brown sand; .very few

_roQt§} infrequent charcoal fragments,
pH'5.5 ‘ o e -
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Example B

Classification

Sub-group: Oreide Futric Beaesol

Location: sample site 1 (Figure 4.1).

Farent material: aeolian fine sand overlying qlacial outwash deposits.

Topography: rolling, poorly developed, stabilized dunes, north aspect.

Trainagd:  free to slightly impeded.

Soil moisture: mesic (3).

Vegetation and Cover Estimates: tree canopy: (! inue hanksiana) 30-35%

’ shrubs:  (Arvcrociaindos wra-ursi) <17,
(Vaco!n D pp sl Lloddes) 5-107,
(Fynovee pereslvanica) <1%

herbs and grasses: (alantliomen canalonse) 5-10%,

' (Colideae decumbons) <%

- 5 mosses and lichens: 1007 ground cover of
‘ mosses (15..) and Tichens (85%).

Juehile Duirie Regosol overlying Palsosol (Plate 4)

Horizon Depth (cm) Description

L 73 sross and lichen Tayer, with admixture of
needle litter

F-H © 3-0 mor (1-2 cm), decaying moss and blichen litter,
mull (1 ¢m) fragments of pine wood and
needles, sand, abundant charcoal particles

Ahj 0-14 dark greyish brown to black sand, charcoal
particles, abundant rooting, pH 5.5, distinct
color change at Bm boundary

Bm 14-30 - yellow-brown sand, very little organic
material, pH 5.5
C 30-65 ight brown sand, no organic material, phi 5.5
1B~ . 65-68 ' small {1-7 cm diameter) rounded>pebb1es,

light and dark brown sands, charcoal and
organic litter - previous soil surface.

IIC 68 - white "beach" sand, highly quarzitic, no
. organic material, no pebbles



APPENDIX 8.4

of Northeast Alberta

Quartz Mineral Leases of the Sand Dune Region
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Permit Lease Holder Date of Current
No. [ssue - Lease Status
82 National Nickle Ltd., Calgary 16.12.1968 cancelled
83 National Nickle Ltd., Calgary  16.12.1969  cancelled
ilid National Nickle Ltd., Calgary 16.12.1969 cancelled
87 McIntyre Porcupine Mines Ltd. ,
. Toronto o 17.12.1968 cancelled
88 McIntyre Porcupine Mines Ltd.
Toronto 17.12.1968 cancelled
89 Canadian Southern Petroleum
: Ltd., Calgary 17.12.1968 cancelled
91 Abidorne 0ils Ltd., Calgary 18.12.1963 cancelled
92 Abidorne 0ils Ltd., Calgary 18.12.1963 . cancelled
93 “fnco Exploration Ltd., Calgary 19.12.1968 “cancelled
94 Anco Exploration Ltd., Calgary 19.12.1968 cancelled
95 Anco ExpToration Ltd., Calgary  19.12.7968 cancelled
Anco Exploration Ltd., Calgary 19.12.1968 cancelled
97 Anco Exploration Ltd., Calgary 19.72.1968 cancelled
98 Anco Exploration Ltd., Calgary 19.12.7968 cancelled
99 Anco Exploration Ltd., Calgary 19.12.1968 cancelled
100 Anco Exploration Ltd., Calgary 19.12.1968 cancelled
101 Anco Exploration Ltd., Calgary 19.12.7968 cancelled
102 Anco Exploration Ltd., Calgary 19.12.1968 cancelled
109 Ledo Mines Ltd., Edmonton 20.12.1968 cancelled
110 Ledo Mines Ltd., Edmonton 20.12.1968 cancelled
117 Trigg, Woollett & Associates : (
Ltd., Edmonton 22.0141969 cancelled
118 Trigg, Woollett & Associates . '
‘Ltd., Edmonton 22.01,1969 cancelled
179 Inexco Mining Company, Calgary 20.03.1974 cancelled
180 Inexco Mining Company, Calgary  20.08.1974 cancelled
181 Inexco Mining Cempany, Clagary - 20-.03.1974- cancelled
185 tEldorado Nuclear Ltd.,
Edmonton < 23.08.1974 active
186 Eldorado Nuclear Ltd., ) v
Edmonton 23.08.1974 ©  active
- 187 Eldorado Nuclear Ltd.,
Edmonton . 23.08.1974 active
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Permit Lease Holder Date of Current
No. Issue Lease Status
. ‘ \ —_—
208" Great Plains Devé?obmgnt Company
of Canada, Ltd., Calgary 28.01.1976 active
20¢ Great Plains Development Company
- of Canada, Ltd., Calgary 28.01.]976 active
210 Great Plains Development Company
' of Canada, Ltd., Calgary 28.01.1976 active
211 Great Piains Development Company ’ )
~of Canada, Ltd., Calgary 28.01.1976  active
212 Great Plains Development Company
of Canada, Ltd., Calgary 28.01.1976 active
214 Eldorado Nuclear Ltd.,
Edmon ton 2.02.1976 active
215 Eldorado Nuclear Ltd.,
Edmonton 2.02.1976 active
216 Eldorado Nuclear Ltd.,
Edmonton 2.02.1976 active
217 tldorado Nuclear Ltd.,
. Edmonton 2.02.1976 active
218 Eldorado Nuclear Ltd.,

Edmonton - 2.02.1976 active
229 - BP Minerals Lid., Calgary 23.01.1976 active
230 BP Minerals Ltd., Calgary 28.01.1976 active
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APPENDIX 2.6

Plate 1. Oblique aerial view to the south ,showing Alberta's
largest active dune complex during winter. A system of
coalescing transverse dunes is migrating ESE (right to left)
across a forested landscape. Wind Keeps the tops of the
dunes free of snéw (darker areas). 25 February 1975.

O
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Plate 2. An  ERTS regional view of northeast Alperta. The
active sand dune complex (arrow) is just 1 of} the  many
natural environments that in combination have potential for
a variety of recreation opportunities. These 1include the
lake district east of the study area, the Peace Athabasca
Delta (centre), the lakes of the Canadian Shield (top
centre) and the Birch Mountains Upland (under cloud, botton

left). -24 May 1974.
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Plate 3. Oblique aerial view to - the southwest of the
eastern half of the study area, indicating the active dune
complex (1), jackpine-lichen woodland (30-69% cover) (2),
le'ss  dense jackpine-lichern woodland (<30% cover) occupying
recently stabilized dune surfaces (3), and drier sites such
‘"as the stabilized blowout dunes (4), blowout depressions

(5), and black spruce—sphggnum wetlands (6). 27 February
1975.
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Plate 4. Orthic Eutric Regosol. This soil pit is described
in Appendix 8.3. A 3 cm .thick layer of rounded pebbles (65-
68 cm from~ surface) indicates a previous soil surface, now
overlain by aeolian sand. 8 August 1975. ‘ .



Plate 5. Oblique aerial view to

largest lakes of
and Larocque Lake

the study area,
(centre) Eould

the northeast of the/ 2

Barber Lake (foregrognd)
provide - future stalging

areas - while offering a variety of water—-based recreatio
opportunities. 19 August 1975.

bl
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Plate 6. View to the north of Jadeillake.
clear+ and potable water together with a
aguatic mammals, good fishing and interes ing
vegetation, creates..
.16 August 1975.

~hallow (<10 m),
Tariety of birds,
shoreline
high wilderness recreation potential.
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Plate 7. Jackpine-lichen woodland with nearly complete
ground cover of  Cladonia  spp. and Cladina spp.
Arctostaphylos uva-ursi in right foreground is also common.
The openness of this vegetation t§pe invites easy hikKing but
the lichen cover is easily «crushed when dry and readily
dislodged when moist. 6 August.\1975.
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Plate 8. Recently stabilized dune plain 100 m west of the
active dune coaplex. The 1lichen «cover s patchy (<70%
cover) and in many areas shows the impaci .f caribou winter
cratering (dark areas). Note jackpine affected. by wWitches
broom (Arceuthobium americanum) left and right centre. 20
June 1976. :
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<

Plate 9. This 157 year old Jjackpine stand was protected
from crown fires by a large wetland. Fire scars on these

jackpine were us.i “o determine the frequency of  surface
fires on this =sitec and to date the present lichen cover at
76 years old. :_-: scars are on the south side of these

trees 1indicating that fires advanced from the north around
the wetland. 25 July 1976.



Plate 10. Jackpine, birch and white
mixedwood vegetation type near the advancing edge of the

active dune complex (left foreground).

‘"sSpruce dominate

26 February 1975.

the



1938

I"‘ﬁ
t

e ]

Plate 11. Wetland vegetation occupies many interdune
depressions and lowland areas.. Lichens. dominate. the dry
slope (left foreground) while black spruce, labrador tea and
sphagnum dominate the wet lowland area. 1 July 1976..

£
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Plate 12. Hudsonia tomentosa and Polytrichum piliferum are
the major pioneer specles along the revegetating western
edge of the active dune complex. Small dune ripples can be
seen between Hudsonia tufts, evidence of the unstable, sandy
substrate. 10 August 1975. ‘
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Plate 13. The lee slope of a transverse dune on the active
dune complex (directipn of effective winds left to right).
.Grasses are able to establish and migrate upslope under sand
accretion. This vegetation influences dune shape and height
by binding the sand and retarding erosion. Blowing snow in
winter (Plate 1) abrades the grasses growing near the top of
the dune ridges retarding the stabilization of the dunes.
12 August 1975. ’ '



I

201

SR R

\\\\,/? ate 14. White birch places adventitious roots enabling it

to thstand sand accretion and erosion, thereby influencing
dune shape and wave amplitude. Dark root masses on- birches
in foreground indicate a previous sand surface level some
1.5 m higher thah present. The sand slope in foreground is
the eroding windward side (direction of effective wind is
away from viewer), and the horizon is the crest of the
precipitation ridge. Note sand binding by birch in left
background. 9 Aygust 1975. :
&
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Plate 15. Thirty-five m high 1lee slope of precipitatiaon
ridge which is migrating into Owl Creek. ©Note undercutting
of the dune at water—level. Because sand particles are
unable to be transported by the slow moving water, the creek
is slowly being infilled. 5 August 1975.

¥



Plate 16. VWinter road west of the active dune complex. ' The
road was constructed in the early 1950's and ‘used previous
to 1960 to service Urapium City from Bitumont. Tracked
vehicles that compacted the snow and lichens, plus lowered
temperatures ‘at the snow-lichen interface, are responsible
for killing lichens along the route. Regeneration of lichen
cover has not yet taken place, although there is some
regrowth of jackpine. This road may provide access for all-
terrain vehicles if a new townsite is established in the
Fort Hills area to serve an expanding 0il sands extraction

industry. 10 August 1975.
&»H
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Plate 17.. This blowout depression 1is flanked by a
stabilized dune "and offers an interesting wmixture of
landform, 'vegetation .and wildlife habitat. Dune ridge

(horizon) could proviae'éxcelient»»obsexlaiipn points:>~\i? —

June 1976. . i \
. ot
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Plate 18. An - excellent swimming facility occurs where the

active dune complex spills into Swimming Hole Lake.
1976.

21 July
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Plate 19. Littoral vegetation, north end of Jade Lake. The
hardy shrub Myrica gale and an occasional whité birch fornm a
narrow band along the water's edge. 5 July 1976.
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Plate 20.: A 10 cm wide red squirrel trail in the jackpine-
lichen woodland. Needle and other organic litter and 2
mosses Polytrichum piliferum and Dicranum fuscescens combine
to bind the trail surface. 10 July 1976.
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Plate 21. Trail 1 in centre is 40 cm wide, a r t of 100
test . trips during the 2 summer field seasonsM\ Lichens
dislodge easily when wet and crush readily when dry). Care
should therefore be taken to locate use-areas close |to lakes
where the soil is npore moist and vegetation is generally
more durable. Arboreal lichens (on trees), common
throughout the =study area are most abundant in the eastern

portions. 30 July 1976.
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Plate 22. Trail 2 from basecamp to Jade Lake received more
than 1000 tramples resulting in a 60 cm wide path which
destroyed 100% of the vegetation. 30 July 1976.
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Plate 23. The Orthic Regosol soil type (Appendix 8.3) 1is
common under the recently stabilized dune landscape.

Jackpine~lichen woodlafd that has stabilized these nutrient-
poor sites are easily disturbed. Surface scar (at shovel)
" has been created by brushing action of a jackpine branch

(lower left) during windy days. 6 August 1975.



