B e e R R L LRI RO s e

Natnonel Lrbrary B

\ M . LA
Brblrotheque natronale S
pf Canada - :

du Canada

i f'.. - ! . -

Rgbt_rt

Ll e e rba e el s v+ et LT

« CANADIAN THESES 'f I
ON HICROFICHE

> - IR

SES cmmmwes
sunﬂhoncus RN

\l\ . T . A . .~ . AN
L - . - . .

. s N B " s e o |

PO e

NAME OF AUTHOR/NOM DE L'AUTE'UR

TITLE OF mesvsmmf DE LA THESE._ \.\a\e )

\-\-o\ o wg

o¥ \)5& s\cv w C_wacko\

Qo&eoeco\w;us - & ‘(&Q. kBQ‘W\ "

AT

*

' UN4IVERSITY/UN"I'VERSI'IJ L \Lw mst\»é ‘

I\\\mh

kemma«

&
' DEGREE FOR WHICH THESlS WAS' RESENTED/. )

Mk

GRADE POUR LEOUEL CETTE THESE FUT PRESENTEE

-

. YEAR THIS DEGREE COPIFERRED/ANNEE D’ OBTENTION DE CE GRADE

'o

:Dr

C,‘f\om—\cs

NAME OF supsnvrsoa/;vou oU D/REC TEUR DE mése

'Permlssron |s hereby granted to the NATIONAL LIBRARY OF

/ CANADA to mlcroﬂlm thls thesns and to Iend or seII coples '

T . I

of the frlm. e \ _ '; T

\ThEa\uthor reserves other pubHCatlon nghts and nelther the

e

' thesrs nor extenswe extracts from rt may be prmted or other-

RIS

IDATE .
T

o wnse reproduced wnthout the author s wrntten permrsswn. R ou autrement re‘prdduits ;sans /'autariSatiqn é'c,rité de vl’au’t‘eur. -

39&\%?_«3} _

R

'~.q»

- -_L autonsat:on est par /a présente accard e a /a BIBLIOTHE

)

" aue NATIONALE DU CA/VADA de mrcrofllmer cette these et

e de préter 0u de vena're des exemp/alres du hlm-\' SRR

.L auteur se réserve Ies autres droits de publlcat/on n/ /a

.\. - ; .

- thése ni de Iongs extra/ts de ce/le-c: ne dorvent etre fmpr/més

.Q» S : : ; N R

Ajg.-\ 2o _.1"’14 :

Tk

- *PERMANENT Aoonsssmzlsroma F/xé f\‘k

~ SIGNED/S/GNE - ;-. ; -

\D“I‘S 1 153 I\o&

T

Aewer .w;!fi?f555;57

\bY'. ‘Z_E.S'

.. JON T

. NLeR1 (374



AN .

l* Nat|onal lerary ot Canada:'-,. L

,Catalogumg Branch - . L b
‘,'_Canadran Theses DMsnon R | N

:‘.'il_’Otta a, Canada
;;-K1A N4

......

CNOTICE

' The quality of this microfiche is neavilydependent ubon”
.. the'quality of the ongunal thesls submitted for microfilm- -
- ing.- Every effort ‘has been. made to ensure the hlghest

‘qualrty of reproductlon possnble

Bt 'f 518995 are "'"SSIHQ. contact the umve W
granted the degree S R

[ Some pages may have mdrstmct prmt especnally if
. ’the orlgmal -pages . were. typed with a paor typewruter i

i N rrbbon or rf the untVersny sent us a poor photocopy

: ! ‘-%Pt‘er‘us"Z' copyrlghted materlals QQurnaI anCleS .

publtshed tes s etc ). are not fnmed

R . .
,,.“&" s T . . L '.L’::"r: :

thls theS1s

—

S THIS DISSERTATION e

\ HAS BEEN MICROFILMED ~ © .

EXACTLY AS RECEIVED

»:. ;\”» o

s Ve T

oA -

‘ b' ST h f 4-.
. NLa3e @77y | 5

S - Drrectron du catalogage R
B ;'*Drwsron des theses canaduennes

\\ Reprodubtlon in full-orin part of this fllm is governed ‘
by’ ﬁ\e’ Canadian Copyright Act,: R.:S.C. 1970; c. C-30.:-
Please read the authonzaﬂon forms Wthh accompany :

'Blbhothéquenatuonale du Canada D

- La quallte de cette mucrofrche depend grandement de la

. ‘qualrte de Iatheseq,soumuse au mrcrofnlmage Nous avons .
B ,.-tout fait pour assurer une quallte supeneure de repro- T
"ductlon S T T

S il manque des pages veuultez commumcwer avec‘

I’ umversute qu1 a confere le grade

"\ La quallte q!/lmpressmn de certalnes pages peut -

@l

Jlaisser ‘a désirer, surtout si les. pages orlglnales ont été. -

dactylographleesal aided’'unruban usé ou'sil’ umv%&lté Ry

nous a fart parvehir une photocopse ge mauvalse qu

‘_u,

Lo SN
P B
W .

Les documents qui font dela I ob;et d'un dro:t d au- ]

teur(artlcles derevue, examenspubhés etc. ) nesont pas I

mlcrofrlmes .

‘f .

i ’La t\eproductlon meme partlelle de ce mtcrofllm est .-

soumlse alaLoi canadrenne surie dront d auteur /SRC S

1970 €.

A THEsE ci
- MICROFILMEE TELLE QUE
NOUS L'AVONS REcuE

. -

H o o
J T
o o i
R :,
. s

Lt . \ R

e =

RN .

. . 1 o
. : ™~

-30 Veurllez prendre connaissance des for- -
. mules d’ autonsatron qur accompagnent cette these .



- THE UNIVERSITY OF ALBERTA ;.‘~w
| "__'  LATE HOLOCENE PALEOECOLCGY OF THE ASPLN PARKLAND
'1'4'.555\4 I REGION OF;NESTERR CALADA | |

o

[

A THLSIS

foox e
\...,..c.

-: uUBuITTt.D TC THH FACULTY OF GRADUA E STUDI;:.S ﬁLuBAL\CI
IJ rARTIAL F/ULr ILI\IEI\T OF IE REQUIR:..xIENTS F OR THE DEGQEE

T\gtiiq j.:f, OF MAaTmR o: ARTS o M"5: >3;;z_  e

DR
Tl

. _
.

* DEPARTMENT' OF ANTHROPOLOGY

'7<f\§>;:,'LD“ouTon, ALBERTA
' SPRIVG 19?9



-:Faculty of’Graduate Studies and Research for acceptance, a thes1s ; R

>

The unders1gned cert1fy that they have read, and recommend to the
Q

ffent1t1ed “Late Ho]ocene Pa]eOeC°]°9y °f the Aspen Parkland Region of “T"nfuf

f,:;r uestern Canada" submltted by Robert E Vance 1n partial Tu]f11ment of the

-'T;requirements for the degree of Master of Arts 1n Anthropo]ogy "'_fgé(’&faﬂ

'.' - L ’ Do - Lol : P ,« N

i "; . .... . e .... h ,.'b.v.. .. ‘ - .‘\
Examlner R




. S R . P S H‘
.;Two sedimentﬂeores were collected from a pond and a bog

wiin;Elk Island National Park.. Theee cores were analyzed for

”wl;ftheir poilen content and the results combined with quantita*

“jtive‘data on mddern vegetative composition and modern pollen

U;prov1ded adpasis for interpretations on vegetative dyna-‘ﬂvb

f~mlcs"of the Aspen Parkland region of Alberta._ The results

3000 years B‘P. the area now occupled by tne

“pen grasslang,: ndlcatlng a. more nor-imf'ﬁ-’

;ﬁﬂtherly posltiQn for the Aspeg :arkland at that time. Over
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\ 4;5ﬁ_ Fewvwould argue with thE statementa"man actively alters ”,

'w;';iffﬁhis environment.ﬁe‘The evidence is apparent_in almost every

;ﬂfworld, is the fact that the environment is capeble of ex-eff:;?

.gerting a powerful influence on man.__AA,,,_

Archaeologists and cultural anthropologists‘have actively :
’“5@7fbeen addressing\ihemselves to the role of the environment ’

llf;iin relation to culture and, more recently, t° the question

' Indians. Noticing that

'“5fexisted certain éorrelations between partic:ularv<:'u11:ures};;_,,,;_‘-'17-j

‘“wfand particular environments he stated that.‘lﬁfl"w"

' i-jf@w;hPlant\cover'is obviously almost always P T
© 70 'likely to''stand in relation to. culture..,,”J-““'“:”~~
TR & 4} largely expresses .climate; it tends . TR
'?}heavily to determine the. fauna, and it ;gf*ffﬁJ«?*'“
... 'enters. directly dinto: subsistence, be= . "
.:p~5g;=sides at times af:eczing travel and
: »,j,transport. (Kroeber 933 351).‘w5

ijuch cataloguing exercises_and the realiZations.fhey gen-':

’sz‘,ierated led the way to a more operative frame of reference

'?fﬁfthat began to ask questions conce’nin _the role ot the envi-q:ﬁ

"7fforonment in culture change. Juliannsteward'is‘probably the ;ffé

}}fr‘.'v-j;best known theorist in this rega.rd. Steward felt that the




5fi’ronment. Impl Zit;ih this line of rqSearch S an . under
‘“f@jéstanding of;i_ «:ffﬁ' | ! |

‘”9¥ ronment.’ That is,'m;f_ig

_kfrﬂffﬁffﬁ&‘;received little attenfion.; The tendency on the part‘offcul

_?ronment both elemehts and their dynamic tendencies must‘be

'fexamined¢_

It was_ ithlfhis theqretical framework in mind_

'*?E!that the research at?hand was initiated. '

* Theréfore, in order to




55 ;ePark were chosen for study._ Two“ actors.determinedﬁthe 8t

ffﬁf;cessional prooesses in bog and pond environments, a typenof'» L
7“7f;program éhat would ideally be based on a palynolqgical study&; 7??&
: “ﬂ':i_'--gr_js.et’:ondly, Elk Island National ‘Park 1s, situated near ‘the S

’wbj“nortﬁern boundary of a distinct environméntal zone, thely

mental changes will involve%boundar:;a ‘ustments of’thesn

' fFurthermore,'since aoh zone possesses a distinctir
néﬂffflora,any boundary adjustments should be clearly reflected:

fh?j;in the pollen reéord

In addition to the obvious objectiVe of documenting en~ﬁ:
'ﬂfifvironmental changes'a peoondary objective was fqrmulated.

‘ff??This secondary oh .Q‘_

vpﬂ;the Aspen Parkland[play in Alberta 8 culturaéldevelopment?

;'inso, does there exist any;:orrelation between cultural
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S A || &RaS08COLORY

Ehp Neothermal refers to the time period spanning the Lff",g'”

last: 13 OOO years, from the time of the last deglaciation to |
‘}:~,the present (Bryan and Gruhn 1964).4 It is a time period that
“thas been subject to a great deal of‘research and sPeculation

:tthat includes investigations concerning the nature of Neo— B

'f.thermal climates. | ”f'ﬂil' R J-”““!;g '*{ ,:.JVR
Certainly onecm the earliest, significant contributions :
ffff to the understanding of- Neothermal climatic regimes came from

E l; Ernst Antevs.a Basing his work on geological observaqions,,°

'1~Antevs (1955) deduced that during the Neothermai there occurred
”ﬂithree major climatic events.‘ Immediately folldwing deglaciation ;V7
’E_was a climatic regime~cooler and moisﬁer than today, the Anather-f!

oY’

Hiiérmal. Subsequent to the Anathermal was the Altithermal ‘a clima—ﬁ.ﬁ

¥

"tic period warmer and drier than any other in the.giw:hermal.
ty Was the . :L

:ffFollowing this period of maximum warmth and aridi e
r Medithermai, a period typified by a climate like that of today. W*H
Equivalents to Antev ™ Altithermal were recognized by many |

t‘-fresearqhers in Europe and North America. Generally, European

-n

ffworkers termed the event as the Atlantic.— North American -

;o

'_EWOrkers.coined a- variety of terms.; In an effort to Standar-‘eu;-;

"i;f dize the termineldﬁﬂ—weevey and Flint (1957) suggested that

| Lathis post-glacial thermal maximum be knoWn as the Hypsith
ma1 interval.» Deevey and Flint stated further that the Hypsi-47.f .
thermal interval, at its very broadest temporal extent 1ies g"

. N
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| between 8 950 years B. P. and 2 550 years~B P. (1&19), althou _Y
g;regional variations in time and duration have been docu— Lo

*‘emented (Bryan and Gruhn 1964). s,,'

Antev 8 model of Neothermal climates became entrenched in

the literature. Subsequent research has been aimed mainly at

a sophistication of the three phase concept. Bryson (1968)

has addressed questions regarding the duration of the cli-

matic intervals, the, length of the transitional periods, and
t;the atmospheric circulation that brought about these cli-<ﬂ :;"
f;matic changes.4 Thfse lines of research have led'to a'more pv'“

‘detailed ‘view of Neothermal climates while essentially main- Ty

e

gtaining Antevs (1955) original framework.

Paleoenvironmental research was initiated in Alberta by Lo

*QTH Pe Hansen (l949a, l949b, 1952). Although his studies, by

. today 8 standards, can only be described as - inadequate, he’ .

AN

1:;did establish a base from whieh later researchers worked.ufitf;“

Hansen analyzed the fossil pollen content of seven. cores L

from unspecified locations in the vicinity of Edmonton with

the stated purpose of studying post-glacial vegetative mi-

'f7grations and climatic trends (l94§a).v Obvious meihodological

‘limitations included the Lack,of radiometric control and the .
ibsmall number of pollen grains counted per Sample- Further- ‘L-
'°'more, Hansen distinguished the pollen of white (Eisea s_ense) ;*

and - black spruce (Picga g@g;jgyg) as’ well as jack (_;gyg

B _aahsiene) and lodgepole pine (Binue 99ni_rie)-_ It 1s now.

Higenerally*conceded that these distinctions cannot be made g

Given these limitations, Hansen did note that.. o

-~

‘_"/‘," N



R o ....the presence of prairie soil in the"».

. ,A~';;Park1and and-Poplar areas and podsolized o
|- prairie soil in the southern‘limits of = - .~ 7
-7 the Boreal: Forest suggest that these . -
| ‘areas-were occupied by grassland for a' "
-"ﬁlong time. _ (Hansen. 1949a: 60)" :

:V~5He concluded that his palynological data supported the hypo—

" ‘thesis of an expanded grassland in central Alberta and theo-".?dl"bu

rized that this grassland existed during a warm, dry clima-';fnu

-r_‘tic interval between about 8 OOO and 4;000 years ago.‘ilit_gq;

;”Hansen\(1952) provided further evidence for this warm, dry
-climatic intervai in the Grande Prairie region but stated

. that he had no evidence that these concomitant grassland ex~5’

pansions were extensive enough to form one continuous grass-;

: 1and reaching tte Grande Prairie regiOn..\ ) 4 , : ‘

. Another pioneer worker in Alberta was C J. Heusser (1956)..'fj

- ;His palynological research was confined to Jasper National

{Park and was aimed at documenting recent glacial movements. ”35~-..”

ﬂlUnfortunately, his research suffered from many of the same ’w, o

- methodological limitations that plagued Hansen's work.

preusser concurred with Hansen in that he felt his data 1ndi—}

7]

thcated the existence of a. warm,,dry climatic interval al-'

"fthough he estimated the event to have occurred from about

2,000 years ago te 3,000 years ago." v _
S Sigrid Liehti—Federoviqh has provided interpretations

) based on data obtained from sediment cores of Lofty Lake (1970)” e
. | ,gg‘-
,;and Alpen Siding (1972). Both Sites lie in the Boreal Forest

.“Q»region °f AlbertL (Figure 1). Lofty Lake 1s located,50 f'?.tr.~

Y kilometers east of Athabasca, Alberta, and Alpen Siding is _” S

"9‘

f;ho kilometers south— outheast of Athabasca. Both reveal ’
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ﬂagsimilar pollen‘sequences.

: 3 &
-“;succeeded by a pollen spectr;_ oontaining over #O% 21223

i60%) °f _Qﬂﬂln_ This lowerm st zone is shq\t-lived and
:F¥The ;;gga zone is succeeded by a spectrum dominated by Betnlg. _»“fﬂ;
"ﬁsinla and exists from - ":fi

Eﬁg 000 to 7,000 years B. P'. Fr°m‘7 000 to 3,500° ‘years B. p.,lf¥if'. o
f;;the,pollen SPectrum is high in :ramineae (up to 20%), Chené,i,;;g-‘”
,,v.'fP°d.11n°a° (5%) Amhmsn (5%). .and Artemisia (10% ~15%), while
j: relatively low in _1223 (10% -2 b)’421n2§ (20%) Tf’f*_':
i‘(l5%';.25m), and P BHJH§ (5% - 2 .)' ‘From ?‘500 years.g;?;;if ‘
| onWards the gollen record, Compar a to the Previous zone,idii*
. ‘ \\\[oopodiineae, Am§29§i§, apddv |
a,AEEEﬁﬂhié (all less than 55) concov7tant with a slight in'if?ifgi_ﬁ-“i
..".,'crease in 1_31_923_., leg, and Alm R _ T

"fThis spectrum contains 30% - 6

;?shows a decrease in GramineaE}\Ch

J*a Warm, dry period (the Hypsithermal)‘bracketed by‘f”

,fmoister, cooler periods. She Soes on \to. speculate that t“ll

5fnorthern expansion of the grassland d,.-ng the Hypsithermal

llpinterval spanned a distance of some 80 ilometers.v She places

;;fthe Hypsithermal interval from ?,500 ye”;s B P. to 3 500

'ﬁiyears B.P.-t~ i

Ritchie (1976) has synthesized ';ch"of the palynological

;*fdata from western interior C d Although the developmen-{fbifffff"

Q_tal sequence that Ritchie\pnts forth for Alberta 1s based

B solely'on the work of Lichti-Federovich it does provide a

regional framework for the Neothermal., In addition, Ritchie



O T NI

gf;j;does offer some interesting interpretations and also speci-fﬂlk{ﬁﬁta
'f?h'ifies some major_problem areas..yﬁﬁg ‘ el .,i c"\.
:;n ".ﬁ?Ritchie makes it quite clear that he 13 attempting taih

“fi;Ritchie states quite clearly that f

::merely to outline the apparent vegetative sequence with 1it¥4h34313

i

vitle offered in the way of causal explanations.. In faotslﬁif?tufhfﬁ

feels that "differ- . |

b“;gences between phytogeographical sp_culations will not be re;?gffd”

\

”'gfsolved until ecologists produce e erimpntal evidence from

'ﬁl;?moder: communities" (1976 1815)-f~1n ;ther WOrdS: RitChie

,:Q-hganic silts to gyttjas to silty clays or sands, suggest

feelswthat we must better understand mechanisms of change

rin modern ecosystems before we can begin to interpret the

Jtausesvof vegetative changes evident in pollen records,i He:ﬁf”ﬂi

vilowered lake 1evels in the early post-glac1a1, prohably in jr.elhﬁ

";:nesponse to a drier climate" (1976 1815)-3 Perhaps he 15

'”fd:referring to a Hypsithermal interval°“ It ie evident how-f; j“j'75
B eVer, that Ritchie feels the problem of evaluating environ-“if';:f‘

'”f;mental influences is a difficult and outstanding ories

“ffi;he feels must be examined. quaof these progfems are directly;~*‘

VLT

Besides offering a concise summaryhof“the existing data,

i;Ritchie brings out a number of important problem]areas that

.ff§"re1ated to this thesis. These problems concern'5a

:h*igg_jl) The role that fire may have played in shaping the

nature of the vegetation of the interior“of western

Canada. - v,;:n"~»x'*;‘;~-w‘;--'~_~_: SRR

: “:_"‘,,«‘“ RIS

(2) The nature.of the veketative history of the grass-affh'~"i

e ..
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received 1itt1e attention t‘»”‘te.l i :",q-“

What is immediately obvious from'this brief review is

that our understanding of the vegetat ve record is very rudi—.jif'
mentary. Needless to say, the causal‘.xplanations for what y{f,.ij
is knOWn of the vegetative dynamics areinothing more than ]a‘c"‘

mere speculations._ It is therefore readfly apparent mhat

Jﬁbr the purposes of’this rev1ew, the province of Alberta
) is viewed as having three main environmental ZOnes.H One i-szfil{
- zone, the Boreal Forest, occupies the northern half of the ffi _ Ph
province. Immediately south of the Boreal Forest is the As-it(fhfif
| pen Parkland, while the southeastern corner of Alberta lies ;ﬁﬂ'ff
}:°P‘within the Great Plains. 5pﬁiﬁﬁﬁ-f.f IR o |

--;,u : wOrmington and Forbis (1965) developed a three phase post-_s.“
glacial cultural sequence which applied to the Great Plains K
| region of Alberta. This cultural sequence is based on diag-ph-
A"yﬂ;nostic projectile point types and is simply stated as the
:fiiiEarlyg Middle, and Late Prehistoric Periods. _‘f' |
< In the Eanly Prehistoric Period the first recognizable\\

3lpf:occupation of southern Alberta is characterized by ‘the Clovis’ S

”l:f:f”complex.r The diaBnostic projectile point tYPe is a large, f&f&
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This earliest complex is immediately followed by a series

)f'
O

of "type" projectile points thﬁt are ‘thought to be" associ-'y |
"lf ated primarily with the communal hunting ot buffalo. The A

| Early Prehistoric Period lasted until 7 500 years ago.;
' The Middle Prehistoric Period and the Late Prehistoric

Period span theﬁtime from 7 500 to 200 years ago and are Lif‘: e
distinguished mainly by the size of the projectile points, o
the Late PreHistoric points being the smaller of the twe.-'d -
The technology is still thought to be associated with the L ‘
icommunal hdnting of buffalo. This‘kind of cultural conti— p7ff i fft

: nuity spanning the last lO OOO years is recognized and suc-"‘

-

7 fh cinctly pointed out by Reeves.; He stated that'

'7l{ek”f5f*__:”f, Because of the nature of the avail- :
, S ) able biomass, subsistence techniques’ and
i "qu?>;4ssettlement patterns the basic ‘cultural’
o SR ,adaptations have remained essentially
'uunchanged‘over the past. lO 000 years. " .
. Similarly, basic adaptations of popu—*.ﬂ?h~
- lation and cultural dynamics havé prob-
, | ably remained unchangeda. . .(1969:36 e
e Even though this cultural reconstructionlseems tc indicate ;ﬂp N
Jwif; a fairly placid situation, there are nevertheless an array ffﬁ'
“’? of interesting problems that have been generated from thevgzu .

cexisting archaeological record. Two such problemsqhave a ;f' =
bearing on this thesis.}\‘s'» - o T » _
_ "The first problem concerns the appearance of artifacts
“ttidin the southern plains that are thought to be characteristic.T S

"fof more northern peoples. The discovery of microblades ff,thdv';:{;?

e

'9¥”fffsynchronous with Plano points on the southern plainﬁfwas B '_*\;kV :
p;thousht to illhstrate that “at some remote period]makers of_

microblades‘had penetrated into Alberﬁa, probably from the

_d‘_
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north" (Forbis 19?0 11).' Similarly, Avonlea projectile ‘jﬂ
points in southern Saskatchewan have bean suspected to repre- '
sent the southward movement of Athabascan people (Kehoe wn '
1973). Does the appearance of these artifacts actually ‘in- :;f

dicate a physical movement of peoples, a movement that

:. would mean coping with an entirely new. ecological situation? L

Perhaps we. are simply dealing with a transmission of cul-'
tural traits across ecological borders? If so, where and

how is this transmis on of cultural traits carried out°

./"
RN These questions remain unanswered.'

Another controversial topic deals with the eftect of the'<;“y

Hypsithermal interval on the peOples of the northern Great qi

Plains. ‘A paucity of cultural remains On the plains from .s:

7 500 years B P..to Ly 500 years B, P. has been 1nterpreted o v

by some as a "total abandonment by bison hunting cultures"‘f”“'”

(Reeves 1973 122), an abandonment.presumably brought about.:
ﬂhe extremely warm and’ dry conditions during the Hypsi- :

thermal interval. Is this in fact the case or are we simply

dealins With a. sample bias° On the other hand, if there was _*~b"'
indeed a migration of thp bison hunting cultures from the}“,” c

Great Plains during this time of enhanced temperathre and
decreased moisture, where did these people migrate to° The

possibility of these people seeking refuge on tne prairie ‘

fringes has been put forward previously (Wormlngton and For-»g_?"'

bis 1965) however, this notion is mere:- speculation and along
with all the above questione still remains to be satisfactorily

.\. . T .e_‘. L Vs

e R
T
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® Demsedrgs -
| - The Boreal Forest region presents special problems to - |
‘L:the archaeologist. In addition to the obvious problem of ' j-g{hf
\pforest cover concealing sites there is also a problem\pf ‘a;,: SR
btipoor preservation ‘of archaeological remains. Highly a@idic ?it';.{:g;

”}Fsoil conditions are common (caused by the decomposition of
”.spruce and pine needleé) and this high acidity contributes
o to high‘rates of deccmposition of bone artifacts.' Conse-'7 ‘ .
i o quently, it is not surprising that the archaeological recordpv.iav
iin the Boreal Forest consists only of a scattered documenta-;l
v'.-f':_“tioh of widely separated sites. The cultural history is der-'
'frived, once again, through a sequence of~diagnostic projec- Cl~ie,ﬁ15\
{.j\aﬁtile points.p Unfortunately. the area has not been summarevf[ R
"ifized in the manner of. the Great Plains (for a survey of cri-f_ij
2 fttical sites and the projectile point sequence of each see v>il?ﬁiffn
ieronahue 1976).: However, certain aspects of the archaedlo-,'v.’
egical record are of particular relevance to this thesis. i:'.
= ‘The occurrence of projectile points in the Boreal Forest-;"v ;
'7that are characteristic of the Great Plains‘is of 1nterest.,?
f,This feature of Boreal Forest cultural aSSemblages has been o
iffnoted by many researchers (including wright 1975, Noble 1971 ;th*jpfh
hopollock 1976) and a variety of hypotheses have been put R
Utfforth to explain the existence of these projectile points f-lﬁ[*f;pjﬁi
'iikfar north of where the technolosy of thelr production is th:?°“.w |
!Trfthought to. have evolved. | k j | , N
‘ : It has been suggested that these projectile-points repre-}f:'if:f¥
'“bffsent/times when plains cultures inhabited the Boreal Forest ”v} hlxlp_
| (Pd{lock 19?6), either through some unexplained migration or ;aﬂff~v7if



:"‘Jchange since the post-glacial climatic records of western

'ufa migration in response to climatic change (Wright 1975).v; SR i

'TOther exﬁfanations take the positidn that these prbjectile f}fdjﬂ

},points represent some sort of seasonal excurSion (Minni 1973), i ai o

"'possibly simply a movement northward‘to "capitalize on mi—

o jgrating caribou or stray buffalo" (Noble 1971 107).; Consﬂd—}f?*«"'

’1ering the distance north thaif%ome of - these diagnostic pro-if

‘“jectile points are found,ﬂit seems highly unlikely that theyf‘i :

?m,would represent simply a seasonal movement. Such a seasonala;?-ff'

“?-movement would, in some\casesthake longer than the total .
}flength of the season itself. Furthermore,‘the diskance pf-V o
2 northward could npt reasonably be accounted for by climatic

N '

_'Canada do not indicate ecological shifts of the magnitude

f'necessary to account for these migrations (Lichti—Federovichfagilf;,‘T

1970, Ritchie,l976) Q,Itiis ‘therefore ‘suggested that tﬁe

.2'occurrence of plains—like proaectile POintS in the Boreal

e '1Forest has not been adequately explained, a. situation thatfﬁ' o

fff'of northern cultural traits on the Great Plains.

1“is parallel to the problem of accounting tpr the occurrence

The Aspen Parkland of Alberta has been ubﬁected to veryr;f*‘tﬁt -

ifilittle archaeological research.v What has been.done is, for f;t.vﬂ

“,ffthe most part, confined to piecemeal surveying, The surVeysffiagjglgq

3tconducted indicate there exists a cultural record that stret-f;?ffi}f

'*',{ches back over the last a ooo to 1o,ooe—years (Ldsey 1975).\j;3i713““

:”ﬂ;fAlthough the archaeological work is sporadic and cursory it .75f7”°*'

. ffdoes appear that there is an abundance of sites and that

57f3fthese sites are mainly CamPSites (ARESCO 1977l located, in

L . Tt e U N SN




.Pthe main, around bodies of water (Losey 1975)., Many workers

SR

'fffmentien the importance of modern agricultural techniques as

iifmechanisms of site disturbance. However, even with this}dis-

rthat there may be\a com—

'*eregio . This evid_pce indicatif’
S , . v

| '5? plete archaeological sequente available in the area (Losey

J:‘Vf11975)-_ Howevers until more thoroughiwork is completed one

'"5w}may only Speculate on the cultural history of thqfarea.}fjpgj‘;_f,ﬁ;-

',PfNevertheless, certain relevant questions concerning its cul-{*;xf”z

‘*ﬁ;f;ftural history are generated by archaeological research in

7’?}chese two distinct environments,_”

}th:fAspen Parkland an important area of cultural interchange°,ﬁz*‘7l"

- the surrounding regions. ; .: , . e .-; ;

’
el TR
sl S

Considering, (a) the obserVed.north/south diftributions

of Plains/Forest culture tra; -ar beyond their ecological

\borderstand, (b) the position of the Aspen Parkland between

'seems logical to question SRS
‘:ﬁ,the role that the Aspen Parkland may have played in bringing "ft7
{5Tiabodt these heretofore unexplained distributions. Was the o

'3tffthf it was, one would expect to find a‘mixture of both Plains .f,f;{

VTlf‘and Forest archaeological sites within the Aspen Parkland.

';E;;fthe Great Plains were virtually uninhabitableiduring ‘him

“'id x Further questions concern the role that‘the-Aspen Park"' L |

\fﬂitime, Plains people would have been forced to move to the ﬁﬁ‘jfiffﬁ:“:

wifringes of the Great Plains (ae suggested by Wedel 1961,

'f?§Wormington and Forbis 1965) and consequently one would ex— .:

'ff;fipect to find a proliferation of archaeological sitee in the

e






The Aspen'Parkland is a distinct'ecological zone that _
“~x5$extends;acposs:ihe:praiJie provinces of Manitoba, Saskatcherzfég

'}$fff(Figure 2).

The GreijPlains regi nuof southeastern Alberta is the
'""icharacteristic short grass plain which is the northwestern-bgfzi;

':"'f';:_most extension of the Great: Plains of North Americe- This, .

"i?twelve million acres of the Great Plains is characterizedgﬁfkhgi
‘.ff¢by flat to rolling topography, treelessness, and a SQmi-aridjﬁfff
Yfp;}climate.. The dominant\short grass species of the are Tlf”' .}ﬂ“
ﬁll;clude grama graés (Boutelogg gggcilis),‘needle grass (iief?fiiﬂw;
T?"fcomata), wheat grass (ggggpxx_g _g;;_ii), and June grassj;;;ffetf
f@;ﬁi(xggl_gig g;a_ili§) (Moss 1955). The regionﬁ_ J o s

dh}precipitation, somewhere hetween 30 to 50 centimeters (lZ-ZOQ:;'J

very low .

;,_ffinches) per yearE(Reeves 1969). This low precipitation has jﬁ*f'

”"Vfibeen suggested as being the critical climat“f'factor in the

7gpfgmaintenance of the plains region (Dix 1964, Fbrhis 1%?0, e T

iLﬁﬂ?gseves 1973). It has also been hypothesized that environ-!f

X#pfﬂ;mental influences such as fire and trampling by buffalolﬁé‘hv
fi.fﬂherds were also powerful agents in creating &nd maintaining,;
'ffffthe grassland condition (Wedel 1953). i , = : .
| - Directly north pf the Aspen Parkland.lies the Boreal ff%?ﬂ
:;f{fForest. The Boreal Forest charActeristically has higher S

»fopannual precipitation and lower average temperatures than ??~=*7’"

| "f"the.southern plains resion (Longley 1967)'; thJEQ;;iﬁs,ﬁ\%ffhiﬁa
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‘dtopography of the area is typically extensiveiy covered
.,with evergreen species, “the only breaks»in this forest . 'fsy- .
L cover are offered by the numerous lakes and the sporadic oc- .t7 _
: fvcurrence of . peat bogs in poorly drained areas. JVI SR
Certainly the most dominant tree species of the Boreal ,
Forest is white spruce (_;ggg glaucg). This species is found SR
on both upland and lowland sites. However, its place-may ,;f :72 :
 be taken on hydnic sites by black spruce (Eiggs gﬁ:iang) |
1_;and tamarack (Lg;ix gricigg), it may bé:ﬁuperceded on re-
f.cently disturbed sites by either aspen (Egpg_nﬁitzgmnlgiﬂgg),
'lodgepole pine (Pinus contorta), or’ jack pine (g_nns ";;_r |
Ubgggsiang), Oﬂ it . may be succeeded by balsam fir (___g§ S
.bals g) (Moss 1953). . o “”";h ’ _
L Direcﬁly between the Boreal Forest and the Great Plainsi"("
‘lies the Aspen Parkland.» In Alberta, it occupies an area hp.
fof about 55 OOO square kilometers (Moss 1932). It charac-'l 5
“-teristically has rolliﬂg topography (kettle and knob topo- f-(i".kl
“egraphy) with a large number of small lakes and sloughs com-?ffﬂ’f~‘
1w.moq'in the- depressions.' The mean“shnual precipitation of&,g,;fég;:
'the area-is’ about045 centimeters (18 inches) in‘the north— ?fiéf:{

r.;méﬁ

western fringes and about 30 centimeters ‘(16 inehes) in- theﬁj":

(Wfl southeastern portions (Bird and Bird 1967). o o

. The vegetahdon of the area "may be described as a mosaic'gffjv‘(
»-of prairie patches and aspen groves, with prairie occupying -
H(dthe drier situatio and aspen the more moist sheltered

fplaces" (Moss 1955 516).v The most dominant tree species is,:( |
. without a doubt,”aspén/or white poplar (Popg gg _zggg;giggg); i

'A(ifHowever, this species\semetimes gives way to balsam pqplar 1_.f

. e I
o~ x o PRRREY R
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S devoted“t‘o the uiscussien 'of wroperties o; these transitioh

“;a'mixture of
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(Populus balsamifera) on. the more hydric sites. On some oc-,"

casions, given that disturbances are minimized for a rela-r'”
tively long time period, white spruce (Eiggg zlgggﬂ) may
succeed theupoplar, Presumably this spruce arises from the
northern seed sourcesof the Boreal Forest.-'r'}' S |

The Aspen Parkland exhibits a vegetative type that is

' ecies from both ‘the Great Plains and the;
Boreal Forest., Obvio s vegetative elements from»the north

include the sporadic occurrence bf the characteristic northern-

| tree species, white spruce ( ggg g_gngg) and white birch _,gn

(Betula papyrifera). Less obvious, but no less important, }. f‘\

, are the common occurrences of herbs and shrubs that are

characteristic of the. northern Boreal Forest, These include-itgf_
such species as’ horsetail (E ggisetum spp.), buffalo berry |

(Shepherdia canadensis), wild roses ( 083 spp ), and dogwood
(Cornus stolonifera).f Also common to the Aspen Parkland on

'“"'xeric sites are the characteristic grhsses o£ thelnorthqm};gﬁteﬁ;]

*J-v'-’ >

( e ia gzacili ), and grama grass (_ggtglgna.gzggiliﬁ).’5k f_
As the Aspen Parkland exhibits such a vegetative mixture it (

b .
'.v, “-\, ‘?.4

is considered to be a zone of transition between the Great

............

Plains and the Boreal Forest. Such zones of transition have

‘f'been termed as ecotones (Daubpnmire 1968) or: tension‘zones .;.ﬁf

(Curtis 1959). Although a great deal of print has been

v, e e g =

- el

zones, the following will rely heavily on the work of |
Dauhenmire (ﬂ968).i:,,pp;gf;jﬂ,:j“;;r~Fa~_74u~ 9.:ﬂ ;f,pjﬂ‘;;

ff Daubenmire (1968) defines an ecotone as Simply a zone of
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intergradation'%etween two plant communities. He goes on '

to describe two types of ecotones, simple ecotones and

5‘ complex ecotones. Simple ecotones are distinguished bpi~

A ._‘qu' N

ot classi?ied ‘a8 " a complex or mosaic ecotone.;

the fact that they~represen€ a blending of the two con-
tiguous Kommunities, this blending may be very abrupt/br

e may be more gradual and extend over a gradient._ A complex

ecotone, on the other hand, is a term used to describe a :

situation in which the two contiguous communities inter-'"

digitate rather than merge by degrees. The resulting vege— s

tation is best viewed as a- mosaic of the species represented

in the bordering communities with the possibility of addi—
& .

i *3 tional species occurring that are specific to the mosaic

itself.. Since the Aspen Parkland is ‘a zone that contains
groves of aspen ( opulu

prairie grassland over a broad areal extent it is best

tremu‘o”d* ) mixed with openings of

e o » ,\’

.?f%fjfjf"‘°Daubenmire states that mosaic ecotones are common to

areas where "climate causes dne type of vegetation to give

way spatially to anbther" (1968 23)._ Since climate is.““

thought to be the ultimate factor in controlling the distri-.~"

bution of vegetation it must be given primary consideration‘\

as an agent in the maintenance of an ecotOne.

,‘- - p,.
.‘D/,-,_«‘_" e ._s e

°“ﬁib ,\_m It has bein noted that the: Aspen Parkland is situated

', c soils with the characteristic Grey Wooded

soils of a forest environment developing on this Chernozemic

'i soil substrate (Bowser g& gl.;l962).' As Chernozemic soils
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ti:;are dharecteristically formed under heavy grass and herbap L _
' j{ceous vegetation (;p;g), this develOpment of\Grey Wooded soils T;i{ f
‘_;:on Chernozemic soils suggests that the "aspen\parkland repre- feﬁi-t

o r“sents a recent invasion of. the aspen upon an,/,ea,thatﬂtr' ¢

x'l: been grass for a considera%le period" (Bird 1961 2). Since ﬂ}_%iff.

";the climatic factor necessary for the maintenance of the grass-;_fyfﬂ

.tland condition is a paucity of rainfall (Dix 1964;\Forbis l970,gf:-73

f}]Reeves 1973) and the annual precipitation of the major biotic
"i"provinces of Alberta indicates a gradient of increasing preci—'f;‘it7
ﬁpitation as one moves from southeast to northwest (from 30 |
"centimeters (12 inches) in the southeastern plains region to di'l
40 centimeters (16 inches) near the southern ‘border jof’ the - |
i Aspen Parkland to us’to 50. centimeters (18-20 inchéi) in the
hit!ﬂ; Boreal Forest) (Longley 1967) it would apgear that rainfall
‘1?,'1s an. important factor in the maintenance of the Aspen Parkland._ir;t
One could suggest that the Aspen Parkland occupies a- ;\gion _ta'jifﬁf

ﬁ-_x/characterized by an. annual amount of precipitation that is‘ii:ipf;._

:;tnear a critical level neqessary to support tree growth.

- A further climatic consideration is temperature._ Bryson
qwf(l966) has developed a model ‘of atmospheric circulation based
“Hon the mean - frontal positions of the major air masses over )

ffthe North American continent.” His model, albeit based on a L

‘7;limited time of observation, shows that the Boreal Forest falls ,f}i
ﬁ”ﬁwithin a climatic province that 1ies Petween the mean winter "
"‘7and summer positions of the Arctic front., The correlationi;dfhf57ﬁ7h

e 7¥,of the Boreal Forest/Aspen Parkland boundary and the mean o“jsefggw.

f!_”frontel location of. the Arctic front 18 excellent, verfff'f*

-tonly slightly ih the extreme western limits,’an area of
' e B IR

NI p‘ -



;'?evariation that Bryson claims is due to rapidly increasing ele-nbn%c

"“%fvation as’ one’ approaches the Rocky Mountains.a This high de~;§¥j,;

. e R
,gree of correlation suggests that the Aspen Parkland's posi- B

VY-Yf:tion is determined, at least in part, by an abrupt Jinter

"ffﬂ;temperature cline.”f'*

C e .
PR

But climate 15 not théébﬂﬂy factor that must be considered Ifn

'tfgfin the discussion of maintenance of a transition zone. There tﬁpt;

’"'ffegiSts an array of ecological factors that may be Cited as:g

J:Efdeterminants in the maintenance of the Aspen Parkland. The.

:f:first and probably the most important, is fire.‘”j'_"

.’} In general, the earliest ecologists tended to grossly uﬂ’

15;;derFstimate the role of fire in natural environments. This h1?f"
ﬁlack of knowledge led to the widesprﬁad public view that wild-’

‘4afires were purely destructive. Subsequent efforts to subdue

"_natural fires led to enormous environmental alteration.”f

‘fi‘ever,_outsidw this general concensus of;fi”Lveaative influence '5d;

" ;of fire ‘were. a few ecologists who developed differing attitudesfff

':‘,fon the ecological role of fire. Gleason, in 1922, stated that t:fa

d'.fire into models of community maintenance and formulation,

fffespecially fires created by American Indians.: He added that

:&fhe felt that North American Indians had greatly expanded the {}1"];
iu,area of grassland through the use of fire.;_Later, Stewart o

"Jf(l95l) pointed out that ecologists have failed to incorporate ,5f:,

”'f,]dto ignore or. to slight consideration_of burning might be:to T




‘f} in present day management policies. Fine is now. being

of. the pr&irie envifonment (Bird 1961, Bird’ ang Bird 1967f¥”’fﬁ"*”
North American aboriginal peoples have been known to use firefff
‘to drive buffalo ‘herds: over Jumps or simply to alter thef}*/"
o environmental situation so as to bring game into desiredjhfri'{‘“-“
hunting areas (Arthur 1975). . One: writer even notes thatf"l .
natives of the northwest prairies burned areas around trad-q;pf-sz"
ing posts so as to increase the value of the meat they sup—;;:v;;‘-i‘
plied to the traders (Ray 1974).: It is easy to conceive of ‘
a situation where natural fires combined With man-caused
ift fires occurred at such a rate as to inhibit repeatedly the

growth of trees over the large, flat expanse of the Great

Plains.‘ It is also easy to visualize a‘situation in which 'ff-h
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It is also apparent that during times of drought (for exam-

S SRR

! RTINS e S

ple, theI{ypsithermal interval), expansion of the grassland :;iﬂ;'fff

could.have easily occurred due to the general increase in

the numbers of fires and also to the increase in the area

burned because of the overall decrease in soil moisture.;~:ﬁﬁxféc?}f

N

dl eﬁbsystems and will tend to override other factors.} For

tard the growth of trees and shrubs.fhln,,

' Another factor that ie ofximportance to~the maintenance

soni), animals that were reported to- be abundant in the

Aspen Parkland before settlement (Bird 1961), can also re-v

-

. * n.._-'.ov,l. U AT

¥ < ’
1ogical borders of an ecotone are the activities of European

fs to. say, these practices have profound influences on

this reason, the activities of Eur0pean man will be discussed

later under a separate heading.wf,""

'by elk (Cervus anadengi ) and moose (Alggs gmg;__ggg.ggd_g-d;¢nx,;g

A further consideration in the maintenanCe of the eco-;pﬁffkff“

i; especially settlement and agricultural practices. Need— ff

TS .
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l'lie on the rringes of major biodic provinces, they are|gen-?ﬁl!hjf5:?
';ierally\eonsidered to be more "sensitive" to environmental
E;ichanges than thedsurrounding communities.‘;In other words,"
j:;an ecotone will show rapid and dramatic responses‘to envi— Er“;;tf
:Jeronmental change. For this reason, ecotones have come to be N
J%ﬁviewed’as-ideal situations in which to study the effects of

~a;env1ronmental change (Bryson“1966)—5 d therefbre’ObViously'*:”iﬁ--’

5§%are -prime - candidates for areas Of paleoecological research. :g;;fiif

wde e e tame

In addition to this» a*regio"'" such as.the Aspen Parkland

-~ w.,;'_

?fjis an are? Fh?t is particularily sood habitat for many 3ame‘j”y!mi'.
5€€species. Not only is there the higher productivity associasthﬁ-:'j
’Tiiated with early seral stages (Boucks 1970) but there is the
“1;added effect of the creation of a maximum area of ”edge'”
;QEdge area occurs at the boundary of any two diverse plant

'c;fcommunities.; It often contains a greater variety and denSity l;f

iﬂdof plant species: han the

urrounding plant communities

"fq(Odum 1971). Such a situation provides anima Jspecies:with

l,l;concentrations of a variety of food resources,'and this*c,g
"hisequently attracts a large number and variety of animal
.n_species. This concentration of plant and animal species is T
- Phenomenon known as "edge effect.". So well known is/this *VI;‘
fjprinciple and its implications,that Leopold, the pioneer of
Jii?game management on this continent, stated unequivocaily thati;{‘f”
"saf"game is a. phenomenon of edges" (1933 131). '

A mosaic ecotone, with its characteristic ”islands"‘ofldﬁaﬁnlﬂ

”'?;vegetation housed in.a matrix of distinct plant communitie‘;~{'-*v

N 5‘..~- f-:'maximize

edgé areé; he Aspeanarkland, with its groves ofujffwx
xidrtrees and shrubs mixed within a grassland snvironment, | o

P e LT i e L A -

T

e
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provides a‘glassic example of this ecological'setting. The .'"_jw‘f

Q

-----

diversity and abundance of game species in-the.Aspen Park. iap,ipn ,
?i_land noted by the earliest Europeans reinforces the appli._ v“ifffn
.o cation of such ecological principles to thisaarea. Descrip_ SR

5f tions of vast herds of buffalo (Biggn higgg) combined with

iﬁiwolf (Canus ;gpg§ ggigggg;pgg), buffalo wolf (_ﬁgg& lnnn_
fl'nﬂbilg§)’ snowshoe rabbit (_gpg_ gggzigﬁnu§ ggg_lgggn§), |
vi{beaver (Castor ggadgnsig _gnggggg__) and muskrat (_g_é&:é
it:zibethicus) {Bird 1961) give one the impression of a land |
;E of plenty with seemingly endless subsistence opportunities.\‘ | -
f_!It would seem logical that such a situation would be ideal k‘;?ffﬁ
;f;for aboriginal populations thereby making the region a; prime 3

- 0v.'>
-t
o e

45?"-,.'%=area of oec‘upatlon. Is this hypotheSis borne out. by the _avail- e

A

ﬁf"able data? To answer this question one must turn to the =

\

_. h . X : e ‘j " ' | ( A':'j L

(a) Prehistgzig xiggngg

On the basis of the preceding discussion one would ex--=flﬂi*"

'ffipect to find a great proliferation of evidence of aboriginali¥gfﬁ79‘

fl'utilization ef the Aspen Parkland.- However, this hypothesis;ia7f7M

'fﬁhas not been tested in western-Canada simply becau “fth ré,:,,ﬁfiV"

-

’f?fis not yet a sufficient data base to carry out the test ade-“si”'

-Wtfquately.p o ,Z;KVV‘ffyef*iij .wf‘rj[i;Vg.;;[inaf;\

' v P

n Alberta the majority of the archaeological work in the

.,./, )
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Aspen Parkland has been scattered, cursory surVey work.c‘,;jﬁéfiﬂf~

T

RECXE

--Q work._ An archaeological survey along a propoSed highway route f

"?i_fsity of sites than either the Boreal Forest or the western ;fffxg.k

indicated that ‘the Aspen Parkland contained a greater den-,fv;

foothill region of Alberta (Losey et l975)."0ther survey
reports indicate two important points. Firstly,'sites in the-f"

Aspen Parkland seem to be most often in close proximity to

- o,‘.—w‘h

large bodies of water (Lifeways 1976, Losey 1975, Reeves 1977). o

This finding 1s not too surprising as archaeologists haveli'

l
long since recognized the tendency for peoples to prefer

'ig such resource-rich areas. In addition to this, the‘length

u'nfg':of time+represented by scattered finds in the Aspen Parkland

I le

indicate a long‘record of occupation.. Based od the prOJectile f

point typologies deve10ped in the Great Plains it appears

stretching‘back some 8 OOO to lO OOO years (Losey 19?5,

Reeves 1977 ) . q” i e 5 , S

e T F e
;

In terms of actual excavations only two archaeologists tﬁff#?
have produced detailed erorts on sites lying within the; '
Aspen Parkland region of Alberta.; The first, the Fullertonvs:,

v site in east central Alberta (Taylor 1969), is an unstrati-;iﬁl;\ig
fied 1°°kQut site that again substantiates the notion that
the""Bpen Parkland has been occupied for some lO OOO years.MFfﬁict

Unfortunately, due to the redeposition and disturbances on
the site.itself, little else may be concluded B _}“
S Losey (l978) q’s‘excavated three prehistoric sites on

the western edge of the Aspen Parkland._ The materials -rififgh.:‘
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| 1nformation.“ Losey concludes that the sites were winter oc-”~

a
3

e

T;l forest peoples in suehpa situation would\be highly £easible&

talizing on‘the.abundant buffalo herds in the area, most

”ujﬁosites with buffalo ggiggg';gggg) heing by far the most abun-}igﬁ
ﬁfiy;dant species represented in the faunal remains. Temtative |

Ry '

conclusions indicate that the'sites represent the presence

of bo plains-oriented and forest-oriented peoples in the gﬁ"

same spatial proximity._ However, Losey does point out the

difficulties encountered when trying to discern cultural af-f;'

filiations from such a paucity of artifacts and ethnographic’ﬁg"

N cupations located within the ecotone specifically to capie -eﬁf¥%

«a;,E\ PR § T . \f. R SR

- ."1,'-\ R ‘_,,. e r s .-u :v n-,*__.”‘w

the possibility of cultural interaction between plains and

"?'Furtherzeasp'lnear Saskateon; Sa;katchewan, excavati

term occupation*(estimated at 21 to 42 days) of a hunting an_e .
gathering group.. This site (the Herder site) has been.gadio-flff

metrically dated at 3,400 years B P. Dyck feels that the

faunal remainsginde_ifj“'hat:atithestime of - occupation the

local environmenthwas.similar to the existinf‘Aspen Parkland.ik.i”sgtp
He does nog howéver, attempt to describe any'cultnral afq ..... }EeﬁfF?w?

filiatﬁons of the inhabitants beyond pointin” out that the

r; Iise on herds of wintering buf 10.3 He also indicates tﬁat‘;f§f~4';

dominant projectile point recovered belongs to the Oxbow com-hfﬁlfﬁ;;g

plex. Since the majority of the faunal remains were buffalo
b7s’l

o eia

*_?;.'_ F

v") Dyck feels t‘ﬁat the inhabitants were capi-.;'f,;.-: P




S0

’ prob%bly in the winter since it is well known that extremefga{fjrl"
::jfff cold combined with wind will drive buffalo Lerde into wooded_;f{i;

,':m";fh areas for shelter (Fuller 1966).._ ﬂfiTrﬂ'7df§7'jff$fla:fﬁl*}'7¢'ﬁ”

_ In Manito a a Sreat many excavations have been carried Hil

out in and around the Aspen Parkland region. [Recent work invjlfﬁ”_'

the area (Syms 1977) has emphasized the fact that this region“id*ff'

étf_%if‘ contains much greater aboriginal diversity than has 80, fari}-feJljf'
B been assumed-; Syms’ adds that the ecotone offers a high re-:ﬁi‘ |

“”7; source potential that was recbgnized and exploited by a great

number of diverse,peeples.»«?urthermore, the peoples of the

lq,»e" "'«“d'"b.""

ﬂ? region were characterised by being hi&hly meile. ¢~';:;

”; that this mobility'was the”result'"f
Ny r(a)”utilization of several environmentsxi“
o feor: different ‘TESources on‘a’ seasonal'i
" basisy (b): shifting from'area to area
+oodue. to tribal conflict; (e): intratriba

conflict,s nd; (d);trading with other ﬁl
;groups bid:38) - ; £

}It must be.peinted out thatLthe area in question was noted 35t;f§5v'

”fﬁf?in ethnographic times for itg diVersity in its natiTe popu-'ﬁ“"'”

'heaiflations and their subsfstence methods. Also, archaeologists f;;fl;fﬁ
'*ff”f:here have the added interpretive aid of ceramic remains. 7T?ﬁii E
lﬁf;tThese are reliable aids in interpreting cultural affiliation.?tf??fi5
| a}if;Unfortunately,lceramics are viftually absent in western sitesgvagf?lr
gjﬁiga;iof the Aspen Parkland. i;_ i“ qurwwft““"“f_l _' e . : :»
R | Syms' research does‘provide an interesting model of eco-,ffijidl‘
*ha?'tone utilization,'a model that should be examined c108ely ;gj?f7~fw
“ﬂf[WiEh regard to Alberta & prehist0r3~: Syms' m°del °mPhaSizes tﬁ\iiiii

”}f{mobility and‘capitalization on a variety of resources varyingffﬁi;f*y

1'51:in_abundance both seasonally and spatiallyo ﬁ,tif"*'f*5



Ethnohistory, an attempt to glean information from a ;f{

| ‘hivariety of historical sources, can often provide a’ great deal 5§f¢f

QﬁjfUnfortunately, in the case of the western prairies at the

':7§jjétime of contact, the native groups occupying the region had

,h?cfiponse to the decline of fur bearing animal populations in :3717f: .
ljilﬁithe east](Fisher 1968). This means that the Cree,_ iniboine,._»fif{

‘:;of information relevant to archaeological interpretation.~pyaxﬁff

-j}not been there for very long. In fact, many of the Peoples ;j;7f;a_gv

ffliving in the area had arrived as recently as the early

/\‘()

TTfeighteen hundreds. These people had moved westward in res-

':*;f,and Ojibwa were not the traditional inhabitants of the nbrth-..',

':?Kejfmest, contrigy to the viewpoint held since the establishment

ot the fur. trade.’ It 1s'now believed that" the ‘original 1nhab1-l't*f73

'*‘fihftants were forced westward and northward in the face of the..

J

:ffiexpansion of the better-armed tribes of the eastern forests - ""vl

v73id(1bi )0, As a consequence, ethnohistoric accounts will not 'fe;f’**

faifﬂapply to the prehistoric inhabitants.;hf7j f»j“{i_Q;yiT f&ﬁff,ﬂfbéﬂyﬁ

.ythlinhabitants of the northern mixedwood forests of Alherta were;"L
fihf:the Athapascan speakers, the Beaver,'sarsi, and Sekani.; In-.;,.
hi;;,habitants of the grassland region were the Blackfoot. Un- JV;ifff?
j»htffortunately, ethno%raphic accounts of the traditional life of;:?;;i

lﬁﬁthese peoples, especially the Sarsi and Sekani, qre iDCOm-Ff:;c};f.

Recen{»Btudieé <L°sey 19780 indicate that the traditional e

”ﬁéplete. Wnat is available states that the Sekani and Sarsi are*f?j5'%4#

Jtvffthousht to have been closely relftOd and t° have f°11°'°d

*‘7gﬂfthe characteristic Boreal Forest subsistence pattern. This

"fgfpattern ihvolved a seasonal round that captitalized on a

o ) s i u-’..“- Vi
2SR . . A .
LI N .
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variety of big game and fdsh resources (Jenness 1932). The

N

Beaver, on the othen hand, developed avslightly different
- seasonal round that employed the buffalo hunt in the winter

'(P season._ The method utilized was driv1ng the buffalo intolfp‘

pounds “after the manner. of the plains tribes" (;biQ 383). 5

tg)' The plains group, the Blackfoot, adopted a subsistence ],

pattern that closely followed the movements of their main

““sou;;L of livelihood &the buffalo.' This pattern included the L .

’ cqngregation into 1arge camps during the summer and fall

months (when the buffalo were in large herds) and the dis— )

persal into smaller units during winter and spring (when the

buffalo dispersed). This time of dispersal usually found Fhe '

Blackfoot occupying sheltered areas, either rlverine envi—-fpvj

'\c—..

ronments or the wooded areas on the~fringes of the prairies B

.o _,,--y,.‘,_u-f-,__

<—ié>-_f

The westward expansion %T the Cree, Assiniboine, and

2

Ojibwa is the first discernible effect of the fur trade on’

the'ecology of the-Aspen Parkland. It has been suggested

(Ray 19?2) that this westward migration iSKreflected in-: the"

-archaeological remains of southern Manitoba. The available
. data indicates that the expan81on of the Ass1niboine had be-

gun in early protohistoric times. By the mid-eighteenth "

century the suspected traditional inhabitants of %ne north-

’) western Boreal Forest (the Beaver, Sarsi, and Jekani) th*sEH

f’/ been pushed northward by -the Cree (advancing mainly thﬂ%i;hw
the Boreal Forest) and the Assiniboine (moving through the

' Aspen Parkland) Theuinterai;i of the Cree and ASSiniboine 'iﬁ“'

L
during this period of the Aur trade provides an intriguing
. . P . . : ,'a’ .
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;j,; model of aboriginal utilization. L,, "t' '»7 N
| According to ‘Ray (1972, 1974) the roots for the basis of
‘ -~this modefof utilization lie in the cyclical nature of game;?sff
:’;abundance in the Aspen ParkLand anﬂ the Boneal Eorest.,quagfifdh;
'%@é“the Boreai‘Eorest, game was relatively abundant during the'
Vf‘summer and fall. At these times big game could be easily i
"'1hunted, the fisheries yielded their best results, and water~'rf
ffowl was abundant. However, in"the winter, the fisheries de-";b.
yclined in productivity since the fish sought out’ warmer, deeper"
.water and the waterfowl migrated out. of . the area.' Therefore,'
during the later months of the- winter the inhabitants of the
utBoreal Forest (at this time ‘the Cree) were faced with a de-
:5cline in the availability of their food resources. o o
| In the Aspen Parkland ‘the Assiniboine were faced with simi- ?5
lar cycles of resource availability. Summer and fall were again.
_times of high productivity, the fisheries and waterfowl were
.,plentiful.» HoweVer, the winter did not produce the same sort |
"-;'of scarCity because of one critical difference, the buffalo |
o herds migrated into the shelter of the Aspen Parkland.nuring
“the harsher weather.i Thii\migration of the buffalo into the
quen Parkland had a profound influence on Cree-Ass1n1boine
.ihwrelations. ‘ “v _H t | } |
| i The abundance of buffalo stimulated the winter movement
33?iof the Cree into the Aspen Parkland. Ray states that "1t is
'hAfclear that there was a general winter movement of Indian "
v""ﬁpopulations Out of the forests of Saskatchewan into the park-_'
o lands" (1974 45). This meant that during winter months therev"‘

- were two distinct aboriginal groups occupying the relatively



v

» groups of grassland and forest dwellers

, in prehistory.

| reServe areas designated by the government.‘_ -

'°
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small area of the Aspen Parkland. Interactions occurred, as e‘"
‘ reports exist of Cree and Assiniboine peoples‘working the J .
' same bison pounds from the same camps (1919). ‘The role f ,"fﬁ

played by the ecology of the Aspen Parkland in stimulating { |

g this interaction is clear. The question that immediately

comes to mind is whether this sort of interaction among°

’*."With the decline of the populations of. fur bearing animals ,

“in western Canada came the subsequent decline of the fur trade.,d

The Indian peoples, many of whom having prospered as trappers

o and‘middlemen in the fur trade, Were of little econemic im-' W:

portance to the now dominant white society. In fact they

" came to be viewed as somewhat of a hindrance to the rapidly

o

"expanding numbers of European settlers arriving on the scene."

Nith the near extinction of the buffalo during the late ninee )
-
teenth century the aboriginal gopulations had no choice but

.to sign land title treaties with the Canadian government.

These treaties relegated the Indians to the small, scattered

[

- ".\

With the decimation of %he buffalo and the restriction

'i’_f‘of Indifn activities (more specifically, restriction of theirl

U burning activities), two of the major environmental factors ;‘7‘

of boundary determination of the Aspen Parkland became inopera-'f

tive. In addition, the settlers, who initially may have

IR



e ‘»‘j?f"ﬁﬁ"?‘.hwﬁt"_"mfﬁ‘*-ﬂ"j‘-“?'_.l SIS ﬁ\ﬁ{d}::;_ A A ST i ‘.:‘- .,,),-,-;:,ﬂ‘

,caused an’ increase in the numbere of fires in the area (Nyland

f1969), began actively to° suppress fires. This factor added

- to the conditions already established that would lead to the

g e mler s gl

\ ﬁ7f'expansion of the Aspen Parklaﬂd.;;;’e}ﬁ,ff;ah?pfg,‘{“;tﬁgp“ < e

Other factors came into operation with the advent of it}?f _

widespread mechanized agriculture.- Many species of game pop—

©

- ﬁulations were reduced. Land clearing 1ncreased the effects

ff

’ ‘logical situation.d In fact, the results"f these activ1ties

ﬁyof wind and water erosion.i New plant and animal SpeCies were .;"

. introduced, and herbicides and 1nsecticides altered the’ eco-’ai‘

o

have created conditions which preclude the existence of any

‘ ;area of the Aspen Parkland that remains in the condition

':_ described in. the early fur trade (Bird 1961). HOWever, in

’“j"the tace of these\powerful and disruptive elements it has o

't”iof the disappearance of the' buffalo herds. and fire, two of

- .times (Bird and Bird 1967).

been_noted that the Aspen Parkland, as it now: exists, is

- increasing its area on the southern boundary, mainly because

i‘the maJor limiting factors on its expansion in prehistoric

[

The Aspen Parkland may best be described as a. mosaic eco- e

-tone. As such, it exhibits prqperties that are of- importance

-

| ”Lﬁ to this thesis.: Firstly, because they are situated on’ fringe .

areas of major climatic and environmental zones, ecotones res-ug;

'f.pond dramatically and quickly to environmental changes._eéegiwg'

*"condly, because they ofﬁen possess greater edge area than the

N -

/..-‘



o surrounding biotic province§ eeotones attract a. large num-

SRS

ber and Variety of game species. Presumably thisyhigh pro- @ff"

'ﬁ';ductivity of ‘game’ spedies would eerve o attract aboriginall

- -
[X

»
LN

B 2

.jpppulatiens.’«@hereio;e"considering the ﬁbbve properties°'§h

‘,‘..-.., . .- .,2'...) <wu vvunnr )
. -P"w{

”'.the nature of man/land relationships relevant to cultural

e e e e‘ P R S

ng”hecology. .5hﬁfﬁr5"%:f:r~<,‘ -,:.wﬁ*, AN

‘ ”“:Qﬂof factors., climate (particularily rainfall and wlhter tem— 2

: Modern ecological studies combined with data from histor-f“-i

| \7Aspen Parkland is determined by the interaction -of an array

- peratures), fire,tactivities of game species, and land-use.f'

'hpatterns by man are important determinants. It is the dynamic

WP

‘v-f

l”ical documents reveal that the extent and location of the‘~l5.l.}“7

;',relationships of these factors that determine the boundaries ]?=h:

' fihave a: number of detailed archaeological investigatiOns been R

'\'~prehistoric culture change., However, ethnographic studies 3f-'

',;of the Aspen Parkland, ,3:

-~

: Archaeological studids in the Aspen Parkland are, in Sen-f'*n

mleral, scattered and cursory.. Only 1n areas east of Alberta N

‘Wcarried out.‘ This understandably restricts the analysis of

"ilreveal important seasonal cycles dentered around the Aspen

j_.nharsher climates of winter months. This land-use pattern ll%ffet'u

fParkland that broughtotogether diverse cultures during the

facilitates the opportunity for cultural exchange and such

an exchange would have important implications on the inter- Vi 2

pretation ot Alberta's archaeological record. 5p¢fh

~



dl:f?_chosen because they yielded sediments suitable for analysis B

"f}f' In order to establish a paleoecological sequence for the_§;'
v Aspen Parkland region in" central Alberta a palynological in-igh
e vestigatiOn was initiated fnﬁa bog and a smalr‘pond within

the confines of Elk Island National Park.; Thebe—sites were%aj;f‘“-‘

."_ Y ']

. and also because they offered easy~aceess. This ease gf ac-fa,; B

\

cess was necessary to accomodate an interpretive program thatfyij“wf

Parks Canada was to develop from this study.; The s1tes are

o located within Township 54, Range zo at 53° 38 N, 112° 51a lﬁi??d*ﬁ"

": graphic relief known as*the Beaver Hills. The Beayer Hills

‘"‘ﬂ~rise some 30 to 60 meters (100-200 feet) above the surround-t~*7*7°
';'”;ﬂing plains, reaching a maximum elevation of 820 meters (2:700

jzf'fnff;‘};feet) above sea level (Lang 1974)._ However, Elk Island National ; R

"1¥inlls, the maximum elevation within the Park being about 755 -

;;ffmeters (2,475 feq_) above sea level (;b%ﬁ). ‘x:, ‘s", If_f”
R Geological studies reveal that the underlying bedrock of

'7f;lthe region is made up of Precambrian rocks. On this base a

"‘%7ﬁvar1ety of sedimentary rocks have f°rmed over the past. 7

'*”ﬂmdllion years, mainly results of "flooding by shallow seas 'Pf_
: l S

- and subsequent updlifts throughout the Paleozoic and part of

'fdsthe Mesozoic eras" (Seace gt 31 19?6). Mbre recently,.the |

et

':15~3?;;fl't:'

SHRR el

€ -

-

?f‘a | Elk Island National Park lies on an area or slight topo—lfiii~{7‘

';{ Park lies on the slightly lcwer northern_portion of the Beaver"“:
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“Locatlon of coring sites, . ..
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t?psurficial geology of the Beaver Hihls-region has been shaped w»aﬁ-évg.
'vilby the interaction of lake and glacial deposits associated SR
“wﬂlwith several glaciations.' These glacial advances occurreu "
.;;fat‘various times throughout the Pleistocene and terminated | |
“fi“with a final glacial recession marking the beginning of the ;_§f7

' eeal S , e

b 4
. N

| The retreat of glacial ice in central Alberta involved
~'M"fa process of melting isolated, stagnant blocks of ice. Thisg -
)’._:?melting of ice-inrblocks (rather than the whole mass of ice)ii
: .; produced a hummocky topography commonly known as ”kettle and*ifdf«fi“
hW;;knob” t0pography. It is within these ”kettles" (depre851ons)
'tvthat the two coring locations are situated. n» , | ’
. The bog coring site is best described as a typical p,]}ffﬂ
":tnorthern bowl bog. The organic mat that forms the floor ‘of
’fthe bog is’ completely covered with Sphaggum mosses., Labora-/?i“””
‘dndor tea (Ledum groenlandicum) and cranberries (_aggin;um

'2:¢vitis-idaea) form a thick low shrub cover while black spruce

(Picea mariana) is scattered over the floor of the bog.. Di-;.
yrectly adjacent to the bog is a vegetative community domin-'f"

ml ated by a dense stand of willows (Salix sp.). This community -*5:

“is, ringed by the typical Aspen forest upland community of\the

e Aspen Parkland. S

The adjacent pond is ringed by four distinct vegetative
v lzﬁficommunities. The open water is surrounded by a‘dense ring
'Tf;f.of cattails ( atifolig). This vegetati\alcommunity
:rf;;givee way to one dominated by sedges (Cyperaceae) which in‘ |
bfturn is surrounded byﬂa dense willow (§alix sp.) thicket.‘fy
'dehe willow thicket gives Way to the'ubiquitous Aspen forest

< o e
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| Both sites were cored using a. modified Livingston piston"ﬂ
.;sampler (Cushing and Wright 1965). This operation was car- 5f"

~ried out in the bOg during the fall of 19?5 and en ‘the’ pond *f-'

'h;during the winter of 1976. The common problem\of compressionf;ﬂf"

vl,‘and.subsequent loss of the uppermost sediments in the bog

7f‘core was compensated for by digging‘a soil pit'and collect-};'f'

°5ing the samples for the first meter direCtly from the pit.

:‘jjIn the pond the- uppermost portion of\the core was also lost

O tdue to the soft nature of the sediment near the sediment- ?.

’"?water interface.l In drder to overcome this sediment loss a

/

'ff¢¢3ﬁ(Shapiro 1958) was employed. Replicate cores were extracted

WOver the course of the resea{ch these cores were thawed and
*"sampled. L e e
- PR R

Cop

tati Ar e s sf[rvff

In an effort to determine the vegetative composition of

:*veach site and its immediate surroundings a vegetative study

w;i7was initiated that included the following steps. | . o
'"7(1) Mapping of the vegetative communities on and bor- f"

v‘fdering the coring sites. This was accomplished by locating .

vcommunity boundaries along a series of line transects.

"itmethod known as the "frozen-finger" or ”frigid-finger”.?'f‘&‘;"ﬁ

hff'from each site and once secured they were frozen for storageg[“?,f



fff;were made.

"\

(a) Collection“of quantitative data to determine the'ff~'

ffcomposition of the vegetationx This was done by 1ocating a

7,}maximum of twenty random sample points within each vegetative

.community. At each sample point a series i: measurements ‘h.

-emhoé “Cottam and B

-

Curtis 1956) dafi}was collected concerning the rela— fff”-?'7ﬂ

".#{aé By utilizing the quarter poin

t!ve frequency, ensity and dominance of. trees, “:'[gtn',i'

shrubs, and seedlings (1ess than l m in height) on
the site.j‘_f-“' .", _‘ | }
tf;(bj ‘A one square meter plot was laid out and the occur-"
| rence of herbs and low shrubs (less than 20 cm/in -
i, height) was noted.. Percentage OCcurrence fon/each
species was determined by the no. of quadrats it
occurred in/total nos: of quadrats X 100. Also, the
percentage cover of each life form represented was
v‘etﬁ¥ estimated.lv | l““' . ' {i_ ;

(c); At every samplé point a "pinch" of ground\cover was

L sampled. This sample was collected fnr gollen analyT

":T'sie. The analysis of this sample provides 1nforma-7"""

tion on the modern pollen rain, that ie, the pollen
spectrum that the existing Vegetation sheds._-j
(3) A line transect was run across each’ coring site to f

“Qmeasure the percentage leaf area of each species of herbs and

 low shrubs (Daubenmire 1968).i This was accomplished by mea—i"

isuring leaf coverage of each individual along a 50 m tape.
igLinear measures were then summed for each species and expressed

fﬁgas‘a percentage of total linear coverage of all species.

o

Gy

a0
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In addition to the vegetative analysis a series oY tests

”»?~were carried out to characterize the soils and soil water of

4

.each vegetative community. Decomposition of the organic soils l.
o Was determined by the Von Post. rating (Von Post 1924) and
| depth to water was measured. A water sample was collected |
from each community and analyzed for pH and calcium content.e?:

B Calcium content was determined by the EDrA titration method

(Taras 1971).;
APQ;lentAgéli§$§:y;,f

. Each core was described according to the types of sedi-fw"'

"ments represented and various physical properties they ex—‘u”

e hibited. The cores were zoned and described by their char-a'ﬂ

' )gbO centimeters from ‘the bog. All sediment samples were preu'b ?3"3' R

. were. removed for radiocarbon dating. Additional radiocar-'hi

','acteristic appearance according to the’ Munsell color chart.‘}l:
';}Organic sections were further classified through the Von ;

' Post decomposition rating (Vbn Post 1924). _.-; ¥ ”J'

" The lowermost five centimeters of the repliCate cores

v

' Ebon dates were acquired from (a) a’ five centimeter slice_ii<f;mf
wfrom the middle (95-100 cm) of the pond core and, (b) a root
"Hfragment (probably ceg i g) retrieved from g depth of

vbtreated to remove carbonates and humic acids. The root frag~

‘3 ment was examined under a microscope to ensure no obvious im-

The bog core ‘was sampled every five centimeters by re-l K

‘.‘ . . N N

N\

“,purities existed and then was pretreated for humic acid removal.'»; L
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“_moving a- one centimeter slice.~ Care was taken to sample only ‘

‘:from the central portion of the core so as to avoid the pos-

‘°‘~sible contaminants on the exterior surface of the core. To

gﬁzsample the pond core, a one cubic centimeter spoon was used. wgp;;:

' d‘k7At two centimeter intervals, one cubic centimeter of sediment

-Q;was taken as. a sample.

'(b)' P;ogess;gg -

C oA

Pr°°°SSin5 f°11°wed the Standard Procednre outlined by ., ;th“‘

'waaegri and Iverson (l96h). Since the sediment had a high silt

,ghfeEach sample was stained with methyl red hydrochloride and

'fmounted in glycerol for counting.

In thr case of the sample material from the pond two ,géiV[]e$~7

:iple before processing.v These pills contain a: known number

of acetolyzed Lycopodigg spores and are used to compute ab— PR

":Tcontent a one hour boiling in HF was used to remove silicates.‘_

' This treatment was followed by three minutes of acetolysis._[j,ﬁlﬁ

| ”ﬁffstockmarr pills (Batch nOh 212 761) were added to each sam- S

v‘c}nsolute pollen influx following the method outlined by Maher 7”1
’ kf'f(1977)-r*' uj. | e \"' f.',
' Samples collected for the analysis of modern pollen rain'fh;,”ﬁ”'

' were treated wilth the standard washings (Faegri and Iverson o

R

:5\196h), acetolyzed for three minutes, and mounted dn- glycerol;.';ﬁzflf

tfor counting.

*

(c) C u ti alie‘gyi_ar;t;»v?55~fff_‘;;_'ﬁngijgg 7
A1l samples were counted at’ .400. power. on a Leitz SM-&ux

.jmicroscope. For each sample a tggal of 200 pollen grains

. were counted. Identifications were verified using the re-,rff,»*°f

"-ference collection located in the Paleoenvironmental Studies'gi_fg

Ly ._-‘w,‘,,.’,.:“»



'"'7f:count1ng were split equally between the margin and the cen-:,,f~';

ﬂl”Laboratory at the University of Alberta._ Traverses during “Qfﬁfifi

(.ﬁv .

.”'{;ter ot the slide so as toxavoid a possible bias brought .f?ffffkf

]7ftheabout by differences in pollen grain size (Maher 1977).

I addition te the polien counted, charcoal fragments
-77f°ov9r 15 microns in size were also tabulated.~ During\the
| efcounting of the charcoal fragments, F was obs” vew that

“ﬂ;fmany of the alleged charcoal fragments were Opaque,_regular B

'lffﬁspheres\, Upon closer inspection, it was decided that these f;?i=ff}

| i:fminatione were not carried out to confirm their exact com— glf[fjl"

l’ffispheres Zere nbt charcoal, but in fact most likely pyrite [SE
.‘?spherule (Vallentyne 1963). Unfortunately, chemical deter-iffv‘"

”7posit$on although it was clear they were not charcoal. The

f-‘ff;spherﬂlee were also counted for each sample. ;.ff:ft;;§~}_¢;-ﬁ.--r:“'

urface samples collected for the analysis of modern pol—;:;uj“ -

*ﬂ'flenerin were counted by the methods listed above., However,

'S‘jin additlon to thei%ounts described above a further step was‘u

’f¢taken. Due to the notoriously poor preserVation of _gpnlgg

1~1}polleﬂ grains (Sangster and Dale 1961) L second count was

p;? made Oh all surface;samples that excluded ngglgg pollen ‘

”f,,,from the pollen sum.' This\second count is- thought tobea .

Vhfmore realistic fisure for compariSOn to fossil pollen rains.~f’f*fl

Ip the samples prepared from the pond sediment the xgg—.»

"-5:22913m centaminants were counted along with the pollen. This

_N,ffstatistic is ng%essary to compute absoﬂute pollen influx fbf;:;fffff
e (Maher 1977>. R “ | - o



\ f:nlings was: not measured th:“

n L,’ . ,

(a) Vegetgtixe Dgtg ,_.}si.;lquﬁﬂ_fe - L
Data collected from the quantitative vegetative study

uf%fwera summarized as relative density, relative dominance ahd

”7’fffre1ative frequency acfording to the method outlined by Cottam

"erelative dominance total basal area of the specieé/total

’"llgkpecles X lOQ and relative frequency._ no.f“,,

“fﬁ;of sample quadrats the species occurred in/total no. of qua— f&f

u}determined simply BY summing relative density, relative doﬂin-*ﬁf"‘

'y"h.ﬁance and relative frequency.: Basal ardh of shrubs and seeds

| ,efore seedling and shrub data is e
v,erestricted to relative density and relative frequency. e

The pollen sum foV;”

.

__a;:and Curtis (1956) where,: relative density ' no. of individ- ; PE
"lfduals of the species/no. of individuals of all species X lOO, ~

I O -

{fsamples countéd was 200.} This sum‘“ﬁ‘i'

45

_ ,gibdrats X 100._ An importance value for each species is then fo)?*-"

”?*tincludes all upland and aq.ftic pollen taxa. spores, charcoal "if?sf

.ﬁffragments, and spherules were counted outSide the pollen sum.,,l"“ﬁ"m

Sample counts from the bog, the pond, and the surface sam-"ﬁ '

.f:'""ple were expressed as avpercentage of the pollen sum._-, In addi- SR

'fj;tion to the percentile palues, absolute pollen influx was calcu-[ﬂv‘

'slated for the samples from the pond according to the equation

Influx of taxon x in grains/cm/yr. = MSR/V‘ where ﬁ is the ;

number of :

"".,number of LyCOpodium contaminants added to the sample, S is the‘jblfzn
'”nﬂ;fsample's sedim ftation ﬁ te in cm/yr., R is the ratio of the PP



; .. . I ) .“ .' e ’ T' l» ."U: "‘-’u‘ . . . v' ! - ‘\v . i o l+6 :
§¢K\nants, and V is the volume of raw sediment in cm (Maher 1977)," )
o Spores counted 1n the samples were treated as a raw num- |

ber per 200 pollen gralns. Spherules and charcoal*fragments o
\-_werg expressed as- a raw number per 100 pollen grains. ' ’

i »



CHAPTER 5  RESULTS

ST 7 (a) Bog | |

| : The bowl—shaped/bog 51te possesses a characteristic _

| f‘raised bog floor brought about by peat accumulation. The jg¢
vbog floor itself supports five vegetative communities while’;,
: a further two vegetative communities were recognized on the

| 1mmed1ate boundaries of the bog (Figure 4). Each vegetative
community was named according to 1ts maaor vegetative compo- ,

- nents.v Communities present on the bog floor are: cheg dum, !

B LarixeLedum, Betula-éramineae, Betglg _gggm and.___gg-glngg

~ An analysis*of environmental parameters (Figure 5) and quan->-"

:titative vegeJative data (Table 1) serve to illustrate thej__
'ﬂuniqueness .of: each vegetative community. ' '
Bog community no.. 1, *fe _;ggg L@_um community, covers an

'extensive area of ‘the bog floor. »;jhga mgr;gng is the only

tree species present'and tts cover £§ very sparse (basal area“

'iof 265 sq cm/hectare). nggm'g;_gn_angiggm is the dominant

-low shrub (1ess than 20 cm in height) and it occurs extensively }ijff

'_.throughout the community. Of the high shrubs, __tnlg pum;_g
glanduliferg is the only one present and has a scattered

/’.

‘:were noted., ) b./___d~ f’,¥j~ :v . L -Q/' o
| Environmental measures revea{ that the Ei_gg ;ggnm comp' |
ﬂmunity is an’ extremely acidic emvironment (pH h ) and has

/ RS T R ‘/

N ‘

'if occurrence of only 3 stems/hectare. Eiggg mg;;ang is the most -
'“fsuCCessful reproducer although a f _;ng§ _gnkgigng seedlings RN
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:‘ Lgdum commi,ity has a slightly more basic ground water (pH

L water.a‘.i”a'

tent is the lowest of any vegetative community analyzed at

Another plant commuﬂiépm abfy;
munity no. q,»the Lhzi; nggn comgunity.. Occupying onlyg?

ntral portion of the bog Iﬁo@rs the Lﬁ;i}

4.3), a slightly 1ower water table (22 cm), and a higher

calcium content (12 0 p.p.m.) than the __5,5_93 ;@ggﬁ‘%ommunity. o
Larix laricina is the only tree species present in community

no. 4, but none reach a substantial size as basal area/hec-.f;

tar is low (300 sq cm). nggm gzggn;gngiggm is again the

dominant low shrub vrhile both gg&g;g p_gm_g 'var. mgmg_gr_a co

and ali; sp. are also present, albeit in small amounts (65

stems/hectax‘e)- __ulset papzri:f.el.‘.e, L».arix leris.ine and _is&e
g;i g produce a relatively dense seedling population (565

stems/hectare)-ijl"

l_ a high wa€!¥ table (dﬁ%th;to water is 20 cm). Calcium con-‘r i

-

Bog community ho. 5, the ggtg;g-Gramiheae community"OC_’,y_. :

';ﬁicupies a narrow band of the bog floor that nearly encircles

the coring site. With/

munity no. 5 is the most acidic tested..cCalcium content is _
also the lowest recorded (8 O p p.m;)., It is 20 cm to ground

o B ulg pgpx:ife;a together with giggg m@xigng form a

gether these tree species have a]basal area of l 065 sq cm/

hectare- '._e.tnla r.amir_r.a and _iszs.e mar.iana are also the :

';f most successful reproducers although Lﬁ;ix laxiging and

~

ol

.g-,scattered tree cover on bog community no. 5. Considered to— S

‘a pH of 3 95 the ground water of com-,-f':u;



. N

.‘_ngu_g_ _zgmulgi_;g seedlings do .occur occasionally (to-,gf7gl

‘j‘;.o’

_",'og?resent in moderate amounts (L96 stems/hectare).‘.~ :

*‘ The dominant high shrub in bog community no. ? is 'Ttglg

o and the high shrub Bgtulg pgmi_g var.;g;gnggligggg There.-

B are no trees present in bog community no. 6 however, 1csg

' at a depth of 17 cm. Calcium content is relatively high at s

gether they occur at a relative frequency*of 7%). The B
highes%ldensity of . seedlings (630 stems/hectare) on the en-

' tire bog coring site is recorded in this vegetative commun-

Vo

"? The Betulg édum community (bog community no. 6) is lo- B

: cated in thL western corner of the bog floor.' This vegetative

community is dominated by the low shrub ggg gr__n_angigum

mariana, Betula pa Ey;ifgr and _gg;; g;;c1na seedlings are

Bog\community no. 6 has acidic grou§% water (pH A.I) - }75

Y

12 8 Pe p.m.vi

\\‘an area of the bog floor. Located adjacent to the Bgtulg-,

Ledum community, the i gg—Piggs community contains Picea
mariana and g _gnk_;ggg making a relatively dense tree

"w'cover of 874 sq cm of basal area/hectare.l These two spec1es, _;.‘

together with Betulg pgpx;iig_a are: the major reproducers,‘f~.'

T -
(505 stems/hectare) although Einu _§g5§iggg is: not contri-,v
buting a great mady seedlings (a relative frequency of 8n).,

’-\

Qumilg var. g_gngnlligza,although this species occurs only

sparsely (23 stems/hectare)._ o -“",,R?_,gft"‘°e_gydu
Depth to ground water is the greatest of all in bog com='

munity no. 7 (24 cm) while its pH (4 2) and calcium con&ent

v‘l.

. . TN . .
L Ve . o . o ; o .

*j ;J Community no. 7, the ___gg _i_g_ community, also occupies :,T, :



A}

two communities adjacent to the

i throughout bog community no. 2 and have a relatively high

P

(9.2 p.p.m.) are comparable to other commun&ties on the ‘bog i?5°- .
floor. R ﬁf” ;” -¢~‘ ST o R
In addition to the plant co ities on the bog floor Wt;ﬁﬂt
mm;é were identified and o
quantitatively described. These communities were named._alix
Cyperaceae and Aspen Upland.v ;/ N g;}’f-: e .v/4'“§5
The §§li§¢0yperaceae community (bog community no. 2) .
forms a continuous ring’ around the bog floor. This vegeta—il"i
tive community occurs in a. trough around the raised platform
of the bog. Drainage is poor, as reflected by the extremely

high water table (4 cm depth to water) ' Calcium content

o (.0 p.p.m.) and pH (5. a) are distlnctly higher than all

i

- communities on the bog floor. }Q"”] ~1.» V; : “,'[-- J;f _"7jf‘

AN

Betula papxrifera and Populus rgmglg ge are’scattered

i basal area °f 8y 136 sq Cm/hectare. These tree species are ";"e;ﬁﬁi*ﬂ*

*the . only ones noted in the scattered occurrence of seedlings SRR

(16Q stoms/hectare) in bog community no. 2. The alix— ;'

Cyperaceae community has 1arge numbers of shrubs (1208 stems/

nectare) dominated by §§li5 sp. andfujmg spp.; | .
The entire bog coring site is surrounded by the Aspen

Upland vegetative community. Popu ug t;gmulo;des and _gpnlus

_§;§amiiera (with a few Betg a pgpy;;gerg 1nd1viduals) form ;73' .

a denée tree cover (basal area lh 272 sq cm/hectare). The
ground cover: is made up of a dense, Varied shrub layer (7 716

stems/bectare). Common shrub species include Bg_g E&i,llﬁti§

Rubus stri 8, _xmphgzisara__ occident is, _grx_ne sgrnuie
and.éuelmhiexslnifnlie *



_ '&P;f

(b) Bond R o
Vegetative communities of the pond coring site were also

o mapped and analyzed. The open water of the pond is encircled

~_=i‘-_'@

by a narrow, dense band of cattails (Typhg lg&i;gl;g). This o

l commhnity was named Eyphg-Cyperaceae (pond community no. 1). ‘
Immedigtely adjacent to and encircling pond community no.ilfiéf-t

‘P-'.j‘ U

is the Cyperaceae meadow community (pond community no. 2).~-~_1f~:: :

Adjacent to pond community no. 2 is the _Qlixdcyperaceae com—};fﬁl7

munity (pond community ‘noe 3) which ié«in turn surrounded by
the Aspen Upland community (pond community no. u)“ These

Vegetative communities (l to 4) were mapped (Figure 6),

@

measured in terms of critical environmental parameters (Fig- e e

e ure 7): and quantitatively described (Table 2).‘ Pond\commupgffV*‘

t munity, was'i

’A . .U.

nity no. 5,_the disturbed ‘area of - the road allowance, was (lﬁjg.".
simply mapped while pond chmunity no. 6, the aquatic com-;pifcf

Pond community no. l, the gxpng-Cyperaceae community, wasfi”
named after the extensive and dense coverage ‘of both these ff}ffszfﬂ?

herbs. There is also however, a relatively dense (359 stems/;;f’wuf

l hectare) coverage of §§;13 sp. shrubs.- No trees are present ﬁ‘-'

in pond community no. l.‘ This plant cOmmﬁnity is covered by L

80 cm of slightly acidic (pH —6 l) water that has a calcium

content of 13.6 p.p.m.

‘;yperaceae meadow community (pond community no. 2)

:lcium.} In’ addition to the dense sedge coverage,/pond

L community no. 2 possesses a sparse (83 stems/heotare) shrub

b

f(}‘red by 15 cm of water. Water pH is 6 l with 14 0: p.p.m. Y

cover made up of\_allx spL and Alnng sp.' Also noted were a {:3
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.“':Srown tree species exiSt in pond community nO- 2-i;;'

Pohd community no. }, the _gg_zprperaceae community, has_,'

'“};a moderately dense (122 stems/hectare) shrub °°V°r made up

"mainly of §s_iz SP-. éinns sp-. Bibas hndanniannn and.Bnhn§,>

yvfe' (42 stems/hectare) __;3;5 pgpygijg;g seedlings. Noifully'

'fgtxiggggg._ Tree cover consists mainly of ngg ug _ngﬁmliglgw

g (relative frequency of 63.6%) supplemented by equal amounts

fof Betula ganzriisze and Egpmlus irgmulgidas'f Considered to-'
5gether these tree species contribute 3,158 sq cm of basal e

"7>area/hectare. Also of- note in this vegetative community was

the ex1stenbe of several large g&ulg pgpy;ijggg stumps.:.

Eaisla Bapxziiszs _Qaulus _xsmulgigas and Egnulns hal- --f

h samifera seedlings were noted in pond community no. 3 at a \
;,density of 23 stemsﬂhgctare. Ground water was enCOuntered _'
at’ a depth of 5 cm; this ground ater was found to be e

.slightly less acidic (pH 5 7).3P

1igtent’(20 O p p.mn) than the standing Water in ponq communi- r

.ties no. 1 and Z.pi»? i ,flgih o - :

‘if; The Aspen Upland c0mmunity surrounding the pond coring

site is actually an extension of the Aspen Upland community

d had a higher ca101um con-

el

, of the bog site.; Similaritiee in structure and composition 5:__1.'

N EE

are apparent.

Like the Aspen Upland community described on the bog site, -

.and varied with !

“cgrnuta, j

L



"“fsbseedling population. S SRR SN

“t?the most dominant species.f Denseuregeneration (2#8 stemé?

N ) '
S Thectare) Was observed with Eggg;gg txé_nlgiggg, g;u Q.Qagx- 3~
"~_.__£Lri ra, ;leus balaemi.tem and .Er.uxms sp- makins up the -7_' s

B \’.‘
!

Pond community no. 6, the Aquatic community, has a maxi-t.<“'”
mum water depth of 2 EImeters.. Water pH s 6 75 with a cal-
e'cium content of 12 4 p.p.m.' Species noted in pond community

 rho. 6 include mmm_mm, Le.xm mm.: ALéma _r_siu_a
""f"and &Ltsaqse_o.n spe

Percent frequency of occurrence of herbs and low shrubs ' 7,:5;;

“Q;fin all’ bog and pond vegetative communities is summarized in _ipyw‘r_“

'"prpendix l. Appendix 2 contains results of the line transect

"‘\y_in each coring site._ The line transects measure 1eaf area""“k

o .coverage of herbs jﬁ shrubs.f»5‘l7"}}' -‘>ﬂ‘;;" ;

Pollen analysis of surface samples from the two coring

”Hlfisites yielded results listed on Table 3 and Table h._ Ah.ﬁkﬁftv7';?7e;

nearly a1l Plant communities. Even though P.ims occurs

,-;eﬁamination of the representation of each polqen taxon 1n;f?€e“‘

f”~each vegetative community reveais several noteworthy reln—-'-".“".1:7-t
L v-tionships._,’ L Lo x
B _ing_ is consistently high in its representation in | =

: f_only very sporadically in the local vegetation (only 8%

w

dfrequency of\occurrence in one community, bog community nOsli
'/;f7) it contributes over lO% of the pollen~in nearly every :,f{if,l.i""

'”fﬁcommunity. The only cases where Einug representation

B R SRR
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"”i;x“Speciesn B b

UV;nfTahle u Percent e pollen composition 1n modern surface S

e samples pond)

- ?Pond Com;. #1’ c#a - :.‘ #3 , ‘ #4 ‘ ;._ | ﬁ N

Ce i : .'-"" R A P o
T paags o o {12000 0 13(1) L r13(0) 10(19) %2(3) o
Bicea = 11(0)_-:"'(o)igj.f?(le' 5(9) 0 73

_;d;%ﬁsﬁnleg-A<f*i"s ‘5(0)7¢.?5(o)¢;:}5(0):“. 3(2)-,3,4(1);“ o

‘;Jjﬁump.v;ayinV'zmq“wvxoyg 10) \Eux“;;xixi;,
. Salix SRR 1 (D IEANE-1C D R 30(1) © 10(5)  1k2)

dﬁi'f]TOtal oounts‘for‘ L

S

Corylus . . 00 © 0(0) ' 0@ 1) o

.:_;:-Gramineae fi'_3 ,{52(0)ff5» 2(9) | v.9(1)5 ». o(1)- '~3(Q7\.3n:“*'”
© Compositae . 1(0) 1) - 7(0) 1L . 2000

" grtemtsta ¥ 0(0) - 00 - 1) O 1) SR

;*o ?7Cheno-Am .u*;“" 0(0)'e. *l(o)7 }'O(o)f‘o ;Q(1).7_ o) ’
. Cyperaceae 24(0) - 50(2)7 122(1)"?5 6(b)  25(2)

‘qTxghan’ »?{j;i 396y o 26(1) 0 (1) ;-'i<o>.-*~16(1)7;n -

' potamogeton + . 5(0) 1(°)if; 1(0) - - 0(0) - 2(0)?§:{ﬁn;o’:
."":Otﬁer B LD A C 1‘°>7“ - 8(3) 1(1)ff’1“"'

FHJ;¢:Trilete spores‘ 3 ;O(o)_ff7oQ(O).ff_.o(Q)fj'5;2(¢) : .ii<d)e}]fﬁs~57

*L°Charcoal frags.‘}}f'§}fn'_:l_24[4ed asidjﬁ[e_sg:e; .d;29o{;1ni-fn 

| f Polien'snm' 200 'dff ; ‘?-;‘l‘f.oongyfofsdﬂ1 g

H

o f“fo~() Additional pollen counted after Populus counted outside

pollen sum.:;_



;v Pinus, Picea never contributes less than Bb nor more than ," B

p~17high representation although it isynot as consistently high a
i,fias Pinus;or icea. ,gtglg pollen representati.h ‘is extremely{[fbf5jf
3 varied,‘from a low of 27‘(pond community no. 2) to'a high of I(;J]g,f

5, ficant amount of Betula growing in them.i Specifically, these
5fﬁvegetative communities are bog community no. 5 (where Qgi__g

;‘len to the surface samples. Although not usually as high as

VP AT PR éait e 5 i i

R

‘drops below lO% is in bbg chmunity no. 2 (§5l11 Cyperaceae) | o
R and hos community no. 5 (ﬁgtulg—Gramineae).‘ In either case CIIRE

this decreased representation of _;nug is’concurrent with un-ef[}j,pp

ian\characteristically heavylrepresentation by other pollen taxa ;ﬂ,xl'jj

'1';(1n bog community N0« ? _glix pollen accounts for 79% of all ~;xu

vpollen while in bog community no. 5 _g&ula accounts for 52%).1

gga also contrihutes consistently larse amounts of pol—fl{?ﬁ

|

;‘; 19% of the total pollen rain.A Lowest __ggg representation '“7_p; s
'ﬂls in bog community no. 2 (where, like éinps it is oversha-"" |
ifdowed by high amounts of qg_iz pollen) while highest repre-j'~"”:

,i‘sentation occurs in bog ﬁ@hmunity no. 3, the Aspen Upland.”'

B}

Betula s another pollen taxon that shows relatively ':7;-l‘f"u

'52% (bog community no. 5). 1_3_315 pollen percentages are

o high only in those yegetative communities that have a signi-§55 L

/

AR \
- _papzrifgra has a relative frequency of 90%) and bog communi—uv

| ;":;,ty no. 6 (where _en.l.a mmu.a var,. slen.dulii.eze has a rela— SRR
'fltive frequency of lOOW)..‘ : '

. 4/‘ .

E_o.pulus pollen also occasionally contributes significant ;‘ L

i~ amounts °f pollen but 11k° §e&ulg, its pollen representation?ﬂﬂ_-‘“
‘ Ais very spcradic._ In pond community no. 1 (Eyphg-Cyperaceae):jf:=
,-y'ggpglg_ contributes only IA of the total pollen rain.‘ pnvthei;'*
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f..

“;,_other hand, _gpnlgg pollen makes up 9% of the total pollen

o rain in the Aspen?Upland community (community noe 4) around

- :f{{(39% and 26% respectively). _thggggtgg pollen reaches its

. the pond site.' This is an: extremely high range of variation ‘ o
“?n_and is especially difficult to account for when the high rateSj;i'yi'
';of decomposition of _gnnlnﬁ P011en srains (SanSSter and Daleft”fl'
| tl961) are considered.r" " " . S _“
| Salix pollen also shows an extremer high degree of vari- |
| ability.; Maximum pollen percentage occurs in bog community

' .~'~""no. 2 (79‘}3 while a minimum of 3,6 occurs in pond community

N
F

' tj:no. 1. e T

-d';._ Ericaceae pollen is generally represented In very small

”'amounts, if present at all. However,'notable éxceptidns to

"this do occur. In hog communities no. l, 4, 6, and 7 Erica- tﬁjﬂﬁi
ceae pollen is well represented. These commdnities all dccur
:?ton the floor of . the bog corlng Slte.,fff':‘llﬂ ’,‘! lflttlil\°
»_;: Gramineae and Compositae pollen show poorly with only one |
;Qexception, pond community no. 3.. Here Gramineae and Composi---u\f

e

'i{tae pollen reach values of 9% and 7% respectively. _f' "i” v,e'iff’.

Cyperaceae pollen reacnes high percentages (up to 50%)
'“[;15 the vegetative communities around the perimeter of the pondfzd°;
" (pond commupities no. 1, 2, and 3). | Similarly,, m pollen |
';,reaches high percentages in pond communities no. 1 and 2. o
yyfhighest value (5%) in pond oommunity no. l, directly adjacent chff
lto the pond- |; f_ SR o
Notable in its absence is _gxix pollen.v %his is{;:;ecial-f;tlr

u"e.ly noteworthy in bog community no. # where g;iz laricina is )

‘7'the maJor tree species in the vegetation (relative frequency
_ , . G o . .



o {has 72 trilete spores/200 pollen grains, bog communit ch

B taxon most P

't“rfThis oyer-representation 18 apparent in bog community no.f?t

""of 100%).-

Also’ of significance are the values recorded in surface L

sample"ior t\ilete spores and charcbal fragments. Trilete

‘ ]communities on the floor of the bog. Bog community no. iff;"

1vh# has 21, bog community 5 has ll, bog community no. 6 has
——3\

.,

pf64, and bog community no. 7 has 18.- In all other vegetative o

’;communities the number of trilete spores recorded never ex- L

) ceeded 2/200 pollen grains. In addition to’ this, charcoal

fffragments counted showed a range of variation from 5 to 91/ _ps

"~:1OO pollen grains/:g{ 36/100 pollen grains)..w
dern

- This data.on m
: 5,

pollen rain from the surface samp s

?{titative vegetat}ve data. Figures were prepared that com—-i"'

l'pared pollen fr_quency to relative frequency of ochrrence R

._ffor the magor ,

' Of the trZe'species (Figure 8) L@rix is, undoubtedly the

rly represented in the modern pollen rain 1};5

Qf.fIn b@g community no. 4, where Lazix has a relative frequency

'of occurrenCe of, lOO% not one Larix pollen grain was tabula- ‘

' i,'//: ST

r.i-i;.e-

E ted.i

R

Ca greate; pollen perc ntage than its frequenéy of occurrence.d

| where/_;ppg has a pollen frequency of 29% with a frequency '
_ .of fccurrence in the existing vegetat_‘n of only 8%.- |
| _g;ulg pollen percentages show that th”

~

'-cspores a*e recorded-in significant amounts only in vegetative

~

L | .
"Qfﬂis made more mean ngful when compared directly to the quan-u'

taxon has a highfl

68

of thﬁ remai'*ns tree*t‘xa, Binne is the only one to showyﬁf'"



| .Bogno.l - Plceg

| _Bog no 2‘

_'F'IGVQRE‘ ‘8: Pollen frequency and stand

- composmon (tree taxa)

.

Pond no 3

Pond no 4 EQD_UM

~ Basal area
 per hectare

_I',-_'0'6'5. e -

. . ‘3;_155 cm2

L

o 285.em®

836 em?

o 4272em?

o84 cem?

l6;.8\3|" c'm? |

ony

Whne bor= frequency of oc¢urrence (%) in. veqetanon '
Block bar- pollen frequency (%of all tree taxa) -
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, degree of representation. In one instance (bog commun;ty no. 3)

. its pollen percent frequency actually exceeds its percent fre-

- quency of occurrence. In all other. cases (bog community‘no. 5 - i:'

/'ffand pond community N0 3) ggtnla pollen representation shows a

. high degree of correllation with its frequency of occurrence. ‘
Egpnlug is aleo a well represented tree species in the modern

’fpollen rain.' In/bog COmmunity no. 2 ngnlng pollen shows a fre-

o quency of l?% cOmpared to a frequency of occurrence En the ex- .

isting vegetation of 29%.» Bog community no. 3, pond c mmunity
" NQe 3" and pond community nos 4 show. a similar relationship.

‘fAlthough Populus pollen representation does not equal its fre- S

: ;'quency of occurrence in the existing vegetation, it certainly o

does contribute significant amounts to the modern pollen rain.tj: o
: | E;Q_g pollen percentages are not as representative of the f \f
‘existins veeetetion as M an& chulus are. : This is most

?fqgapparent in bog community 10.. 1 where'£1£§§ has a frequency Of;;;

"occurrence of lOO% but a pollen frequency of only lBA.» Since '}4
. iCQQ gL_igng is the dominant tree species here this low pollen n
. frequency is none too surprising as P;g eg’ g@p;gng is well known

5:4for its ability to regenerate asexually (Hosie 1973).\

The modern pollen rain of the shrub taxa (Figure 9) showsvfil
.:similar ranges of representation as observed for the tree taxa.l;;
gp;_éllx and Betulg are well represented in the modern pollen rain. -
';miwhile Al and IILH§ show poorly. E o f” : \'_--f |
_ggiz is undoubtedly the best represented shrub taxon. fns f45*~
‘ *a matter of fact, Salix is over-represented in the pollen" v

‘*,rain in bog community noe 2, hgg community no. 3, bog commu-n ;?

fnity no. 4 and pond community Pof,B‘l In the remaining ve-T

;rdgetative communities in which §511; is present in the existins



FIGURE 9: Pollen frequency cnd stqnd . “ L
T Composmon (shrub toxf.l) T

© Communty  Taen T sems

. Bogno.6

‘per hectare

“Bog noil -

s _'Baogl‘ri'g,_. .2‘,:.

Ty .

2,323

Bog'no.4 -

" Bogno5

Whne bor . frequency of occurrence (%) in el
- veqetcmon

Black bor = po|len f:equen‘cy‘ (% of all shrub taxq)
- . SN .

2025



. b Tl

_ ,"F'GURE -9",('666',1’;1,)_% Pollen frequency qnd stand -
T ( ;1-’_,,"‘-;_’composmon (shrub 1oxa) o

Community .

Whne bar 3 frequency of occurrence (%) ln
vegetcﬂon i S

B'°°k b‘" = pollen frequency 0% of all shrub mxa)._ S

5’0"‘5 RIS
" ~'per. hectare. - . -




\fjflora 1t shows as a major pollen contributor, never having

fg>a pollen frequency of less than,al%.

ﬂ.famounts Of pollen. It 5h°'8 afkkyw

f;fane high (never less than 14%)-; However. thesefﬁ\

{ian unavoidably,inadequate One to compare with modern distri-.f.s'"
fkh;butions of known Betg&g tree and shrub species. Regardless, ‘pffﬁﬁ
?ff;_gzg;g is well rupresented in the pollen rain whether af“ e

Afg?'its pollen is considered to be frOm tree or shrub species.
. lngg and _gleng are'usually;under-represented in:the

R

fp;,imodern pollen rain, the onl .~Iception being pond community
Hi;ifno. 2 where ;;ngg pollen l_hellup 50% of the shrub pollen R

1ﬂ5“ra1n while only showiﬁg a r:equency of occurrence of 5%. 'Out-nfrei;
'°n;rside of tBis isolated case, Alngg and _gzx;ng pollen frequency

AV1;¢1s never greater than 8%. ,,,ﬁgg;fgr..

While it'ls;possible t0 5eneralize on~pollen“frequencies f{ﬂif%f

“f;ifin the modernnpurface sampleﬁ.;it is ohvif s,_ro: “e?preced-:Vf;;}f

“g,ing discussion that pellen distribution varief'grehtly from

"fone vegetative co“;unity to another. This strong local bias

"f,[fnature of the r sional pollen rain. In an eﬁfort to overcome\ff}fff




o

N - } \

this 1ocal bias,\all data on’ tree and shrub pollen rrequency

-}

o //;6& frequency of occurrence were averaged for each taxon. o
~e// The- averaged values appear in Figure 10‘ :- o -
LA

PR

7/d" 7 Clearly, taxa that are over-§:presented in the regional
" pollen raln are Pimgs, 8411x, and Alause Batula, Bﬂnnlnﬁ
“‘4 and Picea,f

While both

Q. well repreeented in the modern pollen rain

o ;2£1l2_ and Lﬂ:ix E}e under-represented.z These.fT'
{7/d:observati‘ns are useful to refér to when interpreting fossil

pollen raine' l;,ﬁﬁQ"—ft _;},_«”_p'l'?'er

. - { . N ‘. . R . . .
Co fl . . : : - e, ST ’ o -
. . L - o, v . . B S . . . L .
« - . . . I o L. - . :

*{fFﬂ, The majority of the sediment column obtained from the bog
is made up of organic matteﬂ in varying stages of decomposi-'
tion. The leaat decOmposed sefiments (from 190 cm to the sur-L'

‘r; face) contain remains of gg;gz 8PP and mosses. Below this ﬂ o

point, sedimente are more decoLposed and plant remains are in—t”

distinguishable.‘ A stratigrap,ic break is noted near the bot-*uf~f5

tom (235 cm) of thie sediment _olumn.: At this point,\organic ?p@>tJ

sediments areasuccedGH by silty-clay sediments.:_“; ;"fg'hﬁ

1 "

(b) _Qnﬂ rgJ:cs ,',:Tfl~3 fffi?;VLL?’f[-ffh; e!:_spp.;pipi

';E;':{ Sediments-obtained from the pond were classified as silty }1' .
Ah%* gyttja. The uppermost 10 cm (those sanples collected by th : @

ﬁpi“ "frozen-finger" method) are readily distinguished from the

remainder of the core becauhe of their high water content. -_“_
L The sediment columm from the pond hae Only one discernable'?;_fglfﬁﬁ

f?stratigraphic break. Th;s occurs near the bottom of the l}ffijj'f-x
TR L T e e el L T R e R L

N '_'4\:'_ B .
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Radiometric analysis of samples submitted from the bos

and'pond appear 1n Table 5. In order to date events occur- f

"ioi ring at points 1n the cores other than those points sampled

' a simple extrapolation from these radiocarbon dates was,made. wo b

 Pond . 265-170 - 'pic'ezp

ffvere available from the pond cores. When these:

. Table 5: Radiocarbon determinatiqﬁé;dfﬂsenples;ffénfﬁikfﬁ_”f;*"

- Island National Park R

Laboratory o Radiocarbon

ﬁ"7Loes£ionnjfLevele(cn);- dating number date V_quf?:fn' 

T T
'Bog 233240 - DIC 625

b 180 & 70 yrs B P. ;,-

'*+351;~:"wﬂ‘f..'ﬁ;.;f?f(*vsiﬁfxw.*r““

\ o i ' BRI

Of major concern 1n thefca&culation of poIlen influx

‘“the pond at each sample level. Only tWO ;adiocarbon dates

o

L;:l 190 * 55 yrs B P¢~j;uw{f#“nff
;'3’970 t 170 yrs /B P.I L

iﬁ?%:aswssmrffﬁﬂ”




v‘7e fdou$t an artifact of the arbitrarily placed date at the 1oo

“f”fcm level.',. -H'f'fff,]iﬁ_”,--*ff“j“f ff'yéﬁ,~vd

cv"ﬁ{ (Figure 11) were plotted as. a straight 1ine (Fisure 12)' The
' ffresulting graph provided a constant transition of sedimenta-
-t.»iftion rates throughout the entire core.< From thiB Araph sedi-:

‘;_.'mentation rates may be ; e St ; ».
-7f;fby dating more portionsfdffthe&core could a more accurate Q

| f;;j;rate of deposition be established.a¢

“;ﬂ Level 1 (auo cm = 195 cm)

_\? entir diagram. The upﬂand_fegetation eummarygkolumn'clearl

“.‘_ .

i”lrtplotted against depth (Figure 11) an important and somewhat

distressing relationehip was noted. Figure 11° indicates that

;_.'_‘tnhe depoeition rate hae changed rather dramaticall.‘l- Th°
o location of this abrupt chanse 1n 8°d1“’"*3t1°“ r‘t° iB n°

In order to determine rates of depesition inéggrated over

;pthe entire core, the following method was used., The slope *iifﬂ

ot both distinct pOrtions of the sedimentation rate curvev”~’

-

»./.

:t*f‘ Results.of the samples analyzed for pollen content from ‘}f{
ﬁ,?r;the bog site appear in Figure‘l& For the purpose ef this ?
~7&fffdiscqpsion, the pollen diagram wae divided into four des— }ﬁth”ﬂ
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:L:r‘shows this dominance of herbs in level 1':;d5“f

Tree taxa contribute relatively small/amounts of pcllenf;t”w:
in level l.» ginng contLibutes approximately 20%, ;ggg less |
ifthan 10% and,_ﬂ&ﬂle 1988 than 5%.; On the other hand, cyper_,.; ;ﬁ"

-]f aceae contributes large amounts of pollen (up to “9.5%) ﬂhile.xf_}"e

\;"[values below Sm.;V"

zﬁfﬁf;{taxa cOntribute inSignificant amounts.~'n*

*~-3f§ip011°n grains). This pollen spectrum lasts from 3,435 years _w?

ﬁféftfiwith ggg (35%).an'"b” uia (36

Charcoal fragments are extremely dense (720 fragments/ _ _
l'“‘1oo pollen grains) in level l while trilete spores ‘are non- [fie"iﬁf{

“‘existant., Level 1 lasts frOm 4,180 years B.P. to 3,485 years fj7;5f3
| B P. and is terminated by‘the sharp decline o:*Gramineae to

Level 2 (195 cm to 160 cm) ?]f ‘.-Tp;gp V{*fhf'f-JV&};lf

] The pollen spectrum 1noLev91 2 is dominated by aquaticlijtff";“
f';and semi-aduatic pollen taxa. Exceedingly high ISVels of \ eil

: :Cyperaceae (52 °) and _lﬂhﬁ (Zhh) are recorded. Upland taxa R
1.u_i}contribute only minor amounts of pollen with temisig (55)\

e _,_,

_.‘Q~and §g;;§ (8.5%) being the most prominent recorded_ Trei | hfb'

Charcoal density has dramatically decreased (58—196 frag-fo‘ o

}:7<ments/1oo pollen grains) from level 1 while trilete spores
5f3appear in 1eV°1 2 but only in small amounts (l-l? spores/aoo

1'f;1en taxa. Binng reaches ..31*




'T‘l-S% and 15% reepectivelyﬁ\ Cyperaceae droﬁe to lese ﬂha£
ﬁﬁi;to below 5%.\

'fffofragments/loo polien grlu
*fffhighest values (451 spoﬁ

[T]che rapid riee An P”'”'l

‘erlbecomes ar significant f

; fiand Ericaceae make theiﬂ appearance in 1evel 3 and reach

"JQEZO% while Potamgsg&gn lj.'_XHhﬁ rePre“:tati‘m ie r.dnced;f

| Level 3 charcoal density variee considerably (67—485 ;}

'e;fThis pollen spectrum 1e termineae& at the S*Cm ievel with'€5"

pollen frequencya”““

Level 4 (5 cm to surface)

The upper 5 cm of tﬁe relative pe*:“nt pollen diagram

are distinct from the previous levels :in“ that _Qmu._ug pollﬁn

13;“7after reaching high values (AZO fragments/loo pollen grains)

’ 33;100 pollen srains in leyel 407‘3ﬂfflwuww‘

‘3/200 E?llen grains) in leVel 3‘}1%ﬂﬁi'v‘.

7tor (10%) while charcOal density, ,Jf?f}fﬁlfﬁ

ﬁi:,directly below the 5 chmark, dropsfto less than 50 fragmenta/ %eﬁff;fﬁ
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.:.».,‘;135 cm. | Fr_,ﬁm this point upwards it. makes a relatn.'vely' steady‘ _

f.jfv'climb ffto a h "}>h of 55 524""p011en gra:!.ns/cm /yr; at 27 cm. Th‘is
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. . ) X : ' .
Concurrent with reductions in these aquatic and Semi-aqua-ff;

*#'tic daxa are abrupt increases in\pollen representation of B
Qg;:xl;u.g (8,6) and- Ericaceae (15%). Similarily, trilete spore;..._'
‘ counts rise dramatically to Zoodépores/ZOO pollen grains‘ -;ﬂ.

e [
N

Modern pollen rain from'bog environments (Table 3) contadn

high percentages of Ericaceae (8% -fh%)‘ Alsq these modern -'tlf

.;_ -
L surface’samples show that the presence of subatantial amounts gp“

-

of trilete spores (11-72/200 poller: ‘ls) is indicative of o

azbog environment.’ Since the fosshl pollen rain exhibits
these characteristics from 150 cm: to the surface it is ap-:ﬂ"'
G parent that bog conditions prevailed. ;j' o

;‘ A morezprecise successional sequence may qe postulated. 4T

'./'Indications of the development of sphaenum peat besin with

whe

"the opcurrence of small numbers of trilete spores at 160 cm ?ﬁ

7§s(2 860 years B P.). With the establishment of a. more stable;g;?’

'if;peat surface shrubs begin growth at 2 23{ __ars B P. (an j}ﬁ{}}ilfl
:{;iétent marked by the appearance of 1arge amounts of Ericaceaemfhw;**}
:;ﬁpollen at 125 cm). Later, with the further stabilization off ‘
‘?Fithe peat Surface, _i_ee E jggganCOmeS establisﬁed on the
?’bog surface.- This is recorded by the rise of 21233 pollen_
’“representation to values g\eater than 20% at 100 cm (l 785
o ’ Few changes in the relatiVe percen}/pollen djégram from
jff%the pond (Figure u) may be_attributed‘to successional changes._p :

éiffln fact, it appears that thedpond has remained in quite a

.;?;Static condition throughout its A,OOO year history. The ap- ‘
:gpearance of ﬁgpga; in the pollen record at 2, 410 years B P.g<

(llO cm) could be a result of an adJustment of water levels ?'_i'}g‘



:'lcance. Three major events are evident in the pollen diagrams

Y

. ' ~.v .y. ’ '
R ¥ .

jfin the pond to a depth conduciveﬁto the establiehment of a -
tj?bottom rooted aquatic such as nnphg; This ayJusthent is sug-;“'
lffgested to have been an increase in water dept"eonsidering ';‘;'_’_“
'rpthe concomitant decrease in prhg representation, a probable 'libﬁ"
;;result of shoreline expansion._jff;,' S PR ”.“.
| ‘The pollen inilux diagram from the pond (Flzure 15h;shows
'ia sequence‘similar to the pond relative percent pollen diagram
';f(Figure 14).; As the pollen influx diagram is’ deqived by a -

vfmethod desisned to remove constraints imposed by percentage

}lcalculations, the' similarity of this record to theyrelatiye':‘

; percent pond record serv ' to support the notion that changes

-

"fqin the pollen record from e . pond reflect actual changes in

E ,the plant community. ,_};t]fﬁ;;-,qvl_- it

" The Re;

With the identification of local pollen rain in the pollen
l*“records it is possible to describe changes of regional signifi--.v

\_‘ B

ié'that may belconsidered a reflection of changes in the regiona:}olf'.
:fpveéetation. p' "f‘f;ﬁ-“r "',f,; ’ o ‘, l SR ,’ |
"l" Firstly, in the 1owermost portions of all three diagrams
;;;;grasses (Gramineae) reach their highest valuee (41.5% 2 123
.g: ains/cma/year)._ Coupled with these high Gramineae values E
vlf?are high. amounts of Compositae (5%): Arismisia (65), and . :
lf:chenopodiaceae (7.5%).. These lower sediment levels also con—ltesf;
)‘sistently yleld the highest charcoal counts (720 fragments/loo o

“'pollen grains) recorded.

Although surface samples from Alberta grasslands were ?f7~”55**



i J‘ggnated spectrum are Gramineae, Chenopodiaceae, Az;ggisig and

s h:Ambrosieae.

‘}not analyzed 1n this study, data is available fﬂgm surface \f;jf%?iis

jcollections in Manitoba grasslands (Lichti-Feder vich and

'}f_]9;3<f

' Ritchie 1965). These surface collections show that Manitoba;{‘ffii

i?c5r3851ands yield & POllen'rain t}pified by a hish proportionfffg,fnfj
fOf herbs (60% - 70%) when ng;na and Cyperaceae are exclu-{fn'd»f
ded from\the pollen sum.5 Chief components in the ﬁbrb domi-,_;*_'

If pollen percentages in the lowest sediment levels of

L H:ithe pond diagram from Elk Island National Park are calcula- ;?} R
;h:f_lted excluding 292313_ and Cyperaceae from the pollen sum thegh;tfﬁfi:f
.:ﬂffrelevant pollen percentases°bf§bme., Gramineae 56%; Composi~?fh;i7?ﬂﬁr

t'_l?tae 6%, AELQ;L_ié 5%, and Chenopodiaceae 5@. The total pro-iﬂ,

‘:?_toba 1t appears that the°lowgr sediment levels in this pol-
'len diagram are indicative of a’ grassland environment.g Howélf‘w'i

::f;ever, in the bog diagram the herb proportion reaches a maxi-vfis

vg;limum of only 50% at. the bottom of, the core. Although this -

SRR [
v‘_value is not indicative of a true grassland (as defined in

;5¥Manitoba) it certainly indicates a preponderance of herbs. o

"‘f}.At the very lsast such a pollen spectrum is a reflection,of SR
"ﬁia very sparsely treed environment. "High charcoal denSitieB _Tft'&?“
A’ifpfﬂin both pollen records attest to the common occurrence of.
‘ﬂfa:fire. a point that - further supports the interpretation of .

,7lan almost treeless environment.- Certainly these 1ower sedi'lf

»dments and the pollen spectrum they yield are representative

. N
_of an open grassland environment. This grassland environment

PR

v

”:igportion of herbs in the upland vegetation is equal to ?2%. pi”ﬁh

e

'd-f'Based on a comparison with surface samples collected in Man1-|;ffriﬂ¥

-



;?e§isted at 4,000 years B.P. but is short‘lived. The poilen

vffffrecord indicates thatgtree and shrub -pecies gradually be-fd_tfftn .

T come a’ more integral part of the vegetation even though a

t’\fGramineae dominated pollen spectrum persists for almost

?1151 OOO years..lfuv ;&._‘uplp 7?,f’”'ﬁfiiif;

"\

Subsequent to the Gramineae dominated pollen spectrum

PERUIRE ¥

,_-“

o there appears, on all three diagrams, a sharp and dramatic
Q'?fincrease of g_tglg pollen at 2, 800 years B P.:(125 cm on‘
;Figure 14 and Figure 15, 165 cm on Figure 13). What could |
Afyfaccount for such a dramatic riee°' To answer this 1t is’ neces-ailﬂsgﬁt
ﬁ}"fsary to consider‘some aspects of the autecology of speciesy R
iwlthin this taxon. . | S ,' jf" L
Both tree and shrub species of gtu;a are colonizars of _
'ﬂphopen habitat, and tree species are especially adept at suck-v'i
l:°71ng from roots after fire (Hosie l973). Also, s0me tree and Wd

H~-shrub species of this taxon have a preference for hydricp5;{

‘-}_.-v'l'}-."habltat (_1_1-;1_).

: Chaeral counts are extremely high in the pond diagrams ‘_ R
,;,E(Figures 14 and 15) immediately preceding the ﬁﬁiﬂlﬂ rise-:f:;lt-"'
.jThis ingimates that the abrupt\lncrease in _ElHJE POllen s §
‘-ffa resubt of the expansion of individuals 1n}this taxon into*:' .
pkhrecently burned areas. However, similarly located high 5har-¢jﬁfj:'*;
lchoal counts are not recorded in the bog diagram (Figure 15).v;-fldf?7ft
. All threeepollen records show that the §t‘1 rise fol-_idlf‘v;”

_lf;ws immediately‘ after\a drop in | _ pollen rePresentaticm.- v
eﬁ;In the case of the pond, this drop in prng pollen mg& be a .
rQresult °f|th° exPansion in the size of the pond. This sug-":'.

fslgests that the subsequent increase in _ﬁ&ﬂlﬂ pollen may be'trff,fdﬁ ool



F~;g;1a'1dea1 for colohization by zgtnla '”Inuthe case o;?tha bog,f

'l“f;reduction in pond size due to accumulation of organic mat-g,k¢g
'jua ter. 'In this situation wetland habitat created on the bog
Fley

;fas“surface would provide ideal habitat for _ggyla growth. These}*”f‘h'a
Wﬂ;ailnterpretatlons suggest that‘the rise in ﬁgtglg}pollen is a ;55’5T

Jﬁfffresult of either local succe581on (as in the bog diagram) or o
'fihan 1ncrease in precipltatlon (as indicated by increased waterffﬁtg”’*

a;;;levels in the pond), a regional\nlifﬁtlc factor,;‘f“"“”'“‘

Further suppprt foﬁpthe regionap

.cllmatic explanatlon
IR

;:Smallboy Lake,v#

i”’fcomes from an unpubllshed pollen diasramlf,

iyf‘date (3,?00 years B.P. than at Elk Island National Park

'ﬂ,f;(labgood, personal cemmunlcation).tlIncreased precipltation

‘:vf%ertainly offers the best explanation for this widegpreaﬂ,

although the question’1s~far from SRR

;ﬁ;i:creation of Betula hablt‘: S
:s‘ﬁbeing resolved._ Uhate:;r the cause, the addition of substan-ff}frl“'

‘vhftial amounts of g nle polle’fto the pollen raln transforms

*fnthe pollen sPectrum into one most reminiscent of ‘the’ modern «Q7?3”7:'

fgfapollen spectrum from\the Aspen Parkland. Therefore, the

YA i)

ipresent-day Vegetation around Elk Island Park was establishedf{_i

fo3by 2 800 years B P.L This date may well represent the estab-fﬂ}f’”"

'fg?lishment of the Aspen Parkland in its preSent position.‘ Suchfﬁ7ffﬁfa“

a SN B . v . &



*ff;*{as a.m_;ker for the beginnins of the agricultural period as ‘f”fﬁ, f“*
ff} the first settlers in the Beé‘er Hills area arrived onlyﬁtwo
*,ffffyears previously, in 1892 (1b; ).1 ' )

fImmediately above this pronounced peek theacharcoal leveloi;:]
'%:hdrop dramatically, eventually reaching 1evels that are near

‘r‘the lowest recorded on the 'ntire diagrams. Thesexlewtlevelsﬁ;:

o

are undoubtedly a reflectionLof European land manageﬂent pol_iﬁ

iicies,gpolicies that.include the active suppresiipn of flres.7*fﬁ

An;examinetion : f_eapollen record from the agrlcultural;;"*

e vpeniod reveals that the mostAdramatic chdhge is the rise in

e ;.

””fﬁt}preservation of pollen grains.“ Sangste;iend Dale C1961) hare
"ishown that there are differences,in preservation succeSs

7%'ffamong different pollen taxa.. Furthermore, their research

o .-. ¢ oLt L. .




: fhas revealed that Eﬂkﬂlﬂﬂ pdllen grains are‘rgpidly degraded
3iﬁ}bog and pOnd environments. .This fagt acco' ts f°r the ¥: ,,L.,.
.“Jlatively hish percentases~of'£ﬂnnlnﬁ in. Técen times,w’jﬂ}}f ;fy

){‘iﬁhile its scattered o;currence throushout thJ ricord m#y ﬂd‘A . -.
yjiwimpgy be.a result o Varying chemical conditiOns in the LJ;;fifg“

":w;::depositional surface.,

WF*;A general trend during the agricultural period is for

A }mostvpollen.taxWNto show a reduction ithheir abundancé. j-;f-?

"7?ff:result reolonal agrxculturalfactlvities. Such pra tices

. 2 m»\mf‘"-3

 ;Amfnrther#mndmwutianmof\the»@%&;:ﬁ

» -o‘_-.-..g.... cm

xpected to contain_as hlgh amounts of pollenf;fﬁlf




*?m°15t°r °°ndit1°nso~ The Vegetation around t%efBeaver Hills ,"

'and.reglonal vegetative'changes,occurred at and o
“ponds.” One pond (the ﬁbnd that did not have e active ain;xt;;ﬁft
.fage system) began accumulating organic ma er which leddI R

:ﬁa gfadual infilling of the pond.; This process led to the
fdeVelopment oﬁ the now existing bog. The second‘pond, due

: ‘iorganic accumulation but d1d in fhct éxperlence a gradual
‘*“gaincrease in the amount of water contained within“lts basin.:wv“‘

fmatic chnage. This date is near the end of the Warmsldry S

3ijpsitherma1 interwal and marks the beginning‘of cooler,.,lﬁf';:.:~\

) . B __,,-

OVer the course%of;t' Jﬁgiﬁ?ﬁgbpég:earé‘éigé#iéﬂ

,f'local

hound?these

qto an open dralnase system, did not underg this process of ;ﬁjivff;C




remainLd relatively static._ It is not until 1895. soon af-};;'

ter the arrival of the first white settlers, that any major

I s
changes\in the regional environment are apparent in the pol~_*f,

”'?E' 1en record. With the advent of agriculture re@ional changes;ii*j

occurred in response to specific causes. Displacement of

Indian peopli f

deforestation, and fire suppression combinedt

ey

fq'with modern agricultural activities brought about both a re-]lf' X

duction in the forested area,of the region as well as an\ex-fﬁﬂm;ﬁ_ﬁ

pansion of the southern boundary of the Aspen Parkland._ Of

these changes the elimination of fires should not be uhder-ﬁ;fff~'~~n

estimated as ﬂ powerful agent of environmental alteration.-,ﬁj

Charcoal fragments are‘apparent throughout the pollen records
and their presence indicates that fire was an integral)part

of the ecology of the area. It is not until very recent times

T that fire has been reduced and the effects of this reduction

may not yet be apparent. The exclusion of this agent of

- vegetative maintenance and succession obviously affects ve-A-'M

getative distributidn and is also important in-nutrient cy-~ fV.W

cles and animal distribution (Odum 1971).' Since fires have

x v been a part of the prehistoric situation, no land management

scheme will minimize long term environmental alterations un- ;

S

B N

| less fire and its effects are compensated for.;,s;hflifefﬁlaﬁitfi"”':

the ecological balance'of the region and can only be viewed

as being detrimental to the maintenance of a "healthy"f°jffﬂi‘”':

P

V1abl° °°°Bystem- ..,§§Qﬁfvéﬁaf?*gv*i;a;~ﬁ:

Tl e
R ;
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Th° stated ijectives or this thesis included'addressing

‘kih‘ some questions reldVant t° human °°°uPation of the Aspen }_hffﬂtét;;fe
‘ Parkland‘ Alth°“5h°it was. recosnized that' palynoiogical S
;.‘ research alone cannot dirGCtly solve these sorts of ques- }f?({f;”ax'

tions it was hoped that such researdh, combined with a thor-gtfff

:'-, ough literatur?mreview, could add/useful insights.._ﬂ'TQQQ&jVSQn‘T*Tf*

z “'ff‘was a northvard shift of the Aspen Parkland, a Shift Of the

R As has previously been pointed out, the archaeelogical CE
L%;37 record for Alberta is far from complete. What little exists IfM> -
o vseems to‘dndicate that the Aspen Parkland region of Alberta 4377f gi’
has had long term'occnpatiOn (Losey 1975, Reeves 1977) with %
a relatively high density of sites (Losey 1975). - "”'b :
However, h,OOO years ago the region presently,occupied _
by the Aspen Parkland was in fact an open grassland environ-;:jfilzn

ment.; At this time, it seems reasonable to assume that there 'ff7”

type apparent for the northern treeline during the Hypsither-';?”thf'

mal interval (Nichols 1367).; Certainly a northern migration ihf;;;ng

of 80 kilometers, as suggested by Lichti—Federovich (1970),

, does not seem unreasenable. As a result, a simple northward -

lﬁ?; shift of aboriginal activities w0uld accomodate a continuous }ff
habitation of the Aspeh Parkland.'%.j _'_\'f"“”"jl" ,”f]_ ihz T
What sort of aborisinal activities were carried out in .,~-.-, o

the Aspen Parkland? Baéed on(historic records (Ray 1974) '

it appears as though the Aspen Parkland served an important R
and central role in the lives of the aboriginal inhabitants h'. ’
It is universally recosnized that the winter'nonths in
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4 f; well 1nto the Boreal Forest (Wrishtd1975s Noble 1971’ P°1

aboriginal populatiens.

*fAs iell, the role that the buffalo
played 1n support' gfnorthwestern North American aboriginal
peoples cannot, ebunderestimated.vhs ce the buffalo sought
the shelter of the Aspen Parkland re:I

it would therefore seem logical that human populations would
be attracted from the plains to the Aspen Parkland during
the winter months not only for the shelter offered but also

to captialize on the herds of buffalo hold}ng there. As

est-oriented peoples wouldfoccupy the Aspen Parklandj:?:ﬁ?
taheously during the winter mOnthsa\

effectively create an opportunity for social interaction and dfﬁijf

'.&lock 1976) and the southern extension of BorealfForest ar,

The palynological studfxatﬂ_andfindicates that the As—-f‘

3years B P. TH&s does not'mean that cultural;exchanges og
‘bove did not ocefﬁ

i the type described} pfior to'a 800 years

, :T‘;B P. The exploitation of the‘ﬂspen Parkland did not 09&39
7%?fﬁ during the Hypsithermal interValg

on during harsh Weather '

: Aé ‘a result, both plains-oriented a&d for- "

This situatiom;fff:°“' S

(Forbis.1970, Kehoe 1973). B

'-;._{?3well, the northern forest dwt f’ 5 would obviously be at- QV\Jii:?’ffy

penParklandhas occupied its present position since. 2800 el

but the scene of this ac'fﬂff;7ifj5="*




moveq nt °f the Aspen Parkland
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