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ALBERTA RADIOCARBON DATES 

INTRODUCTION 

Radiocarbon dating is t h e  most widely applicable 
technique for assigning absolute ages  t o  ea r th  mater ia ls  in 
the  age  range of zero to  ca .  50 000 years before 
present (BP)' '2.  

More than five hundred radiocarbon dates  from Alberta 
ha;e been published in t h e  scientific l i te ra ture  and univeriity 
theses '  prior t o  19823. ' These da te s  were  pro.duced in the  
course  of geological, a r c h e o l o g i c a ~ " ~ ,  and paleoclimatic 
investigations. Selected 'dates  f rom this to t& a r e  assembled 
and organized under twelve  headings which, per ta in  to  t h e  
Quaternary  history andan ima l  l i fe  of Alberta.' ~ o t  all  of t h e  
paleoclimatic and archeological da t e s  have d i r ec t  geological 
significance, nor does published information a c c ~ m p a n y i n g  
these  da te s  always provide adequate  s t ra t igraphic  
information to  allow a geological interpretation of them.  
Consequently, t he  da te s  appearing in the  accompanying 
tables include only . those  for which published information is 
suff~icient t o  assign regional geological significance ra ther  

. t han  merely  site-specif:ic value. 

The authors rea l ize  t h a t  regional significance, like 
beauty,  may dwell in t h e  e y e  of t h e  beholder. Consequently, 
t h e  choice of radiocarbon da te s  appearing in these  lists was a 
subjective one based upon t h e  s t ra t igraphic  d a t a  
accompanying the  dates.  Dates lacking any s t ra t igraphic  
information or insufficient information t o  establish their  
s t ra t igraphic  context  were  not se lec ted for t he  accompanying 
tables. Dates on specific phenomena, such a s  landslide 
ac t iv i ty ,  which were  not of significance t o  regional 
geochronology (e.g., glaciation or  deglaciation) o r  regional 
geomorphic changes (e.g., regional s t r eam alluviation) were  
also not included. Inclusion or  exclusion of d a t e s  was  not  
decided on t h e  basis of d a t e  quality, e.g., t h e  likelihood of 
contamination by younger or  older carbon, chronological 
conflicts with o ther  dates ,  etc. Radiocarbon da te s  may 
initially be rejected a s  being unacceptable only t o  find l a t e r  
t h a t  t h e  da te s  a r e  reasonable but t he  s t ra t igraphic  
frameworks of t he  dates  a r e  erroneous. 

'The "present" is taken, by international convention, t o  be  
t h e  calendar year 1950 AD. 

'For a description of t h e  principles of t h e  conventional 
carbon-14 dating s e e  Hedges (1979). For a description of 
currently experimental  methodology s e e  Bennett  (1979). 

3 ~ n p u b l i s h e d  da te s  a re  included by permission of t h e  person 
responsible for them. 

4~ radiocarbon d a t e  list for archeological s i tes  is available 
f rom t h e  Alberta Provincial Museum, Edmonton, Alberta.  

'The radiocarbon da te s  were  numbered in order  of our 
compilation and evaluation, and these  numbers w e r e  used a s  
s i t e  designators in t h e  tables  and figures. These  s i t e  
numbers have no significance beyond thei r  usefulness in 
preparing this compilation. The order of d a t e s  in each  table  
is by geographic location s tar t ing from t h e  southeas t  corner  
of Alberta and progressing northwest and lo rnor th .  

La datation au carbone radibactif 'est' la technique la 
plus universelle pour attribuer des 6ges absolus aux matihres 
clue renferme la plbnkte et dont Iss origines.varient de z6ro h 
environ 50 000 annPes BP (abbrgviation de 'Before Present, 
soit avant le pr6sent)"2. 

Plus de 500 dates &tablies de cette manihre en Alberta 
ont 6tP publie'es dans des documents scientifiques et des 
theses universitaires avant ~ 9 8 2 ~ .  Ces dates ont 4t4 
attribu6es au cows d16tudes g&ologiques, a r c h 6 0 l o ~ i q u e s ~ ' ~  et 
pal6oclimatiques. Certaines d'entre elles ont Ptb retenues et 
s m t  r6unies et c las sks  sous 12 rubriques ayant trait a 
l'histoire et h la vie animale en  Alberta pendant le 
Quaternaire. Les dates pal @ocl imatiques e t  arch6ologiques 
n'ont pas toutes une importance g6ologique directe, pas plus 
que l'informatim publik Pgalement o f f e r t e  ne donne de 
renseipements stratigraphiques suffisants pour en permettre 
l'interpr6tatim g6ologique. Par consPquent, les dates qui 
figurent dans les tableaux qui les accompagnent ne 
comprennent que celles pour lesquelles il existe suffisamment 
de donnPes publi6es pour pouvoir leur attribuer m e  
importance ggologique rPgimale plut6t qu'une valeur propre h 
l'emplacement. 

Les auteurs se rendent compte que l'importance 
rggionale, tout comme la beaut@, est w e  valeur subjective. 
I 1  ne faudra donc pas s16tonner qu'ils aient proc6dPh un choix 
subjectif des dates qui paraissent dans les listes, selon les 
donn6es stratigraphiques qui les accompagnaient. Les dates 
auxquell es viennent s'ajouter que trhs peu de donnbes 
stratigraphiques ou de donnges insuffisontes pour en dgfinir le 
contexte stratigraphique n'ont pas PtC retenues dans les 
tableaux. Les dates attrih4es h des ph6nomknes particuliers 
comme des glissements de terrain, sans valeur pour la 
g6ochronologie rggionale (p. ex., glaciatim ou d6glaciatim) 
ou les transformations g6omorphologiques r6gionale.s (p. ex., 
saimentation fluviatile r6gimale) ont e'galement R 6  omises. 
Cette d6cision dinclure ou dexclure des dates ne 9est pas 
faite selon la valeur qualitative de l a  date (notamment, la 
probabilitP de contamination par du carbone plus jeune ou 
plus vieux, des conflits chronologiques avec d'autres 
dates, etc.). Les dates &tablies au carbone radioactif peuvenf 
parfois, au premier abord, sembler inacceptables pour ensuite 
s'avPrer raisonnables, mais assorties . 4un ,.. contexte 
strat igraphique erronP. I < 

' ~ e  par une convention internationale, le "prPsent" est 
11ann6e 1950 du calendrier actuel. 

'pour en savoir davantage sur les principes de la datation 
classique au carbone 14, consulter Hedges (1979). Pour une 
descriptim des mPthodes actuellement h l'essai, voir 
Bennett (1979). 

3Certaines dates inPdites sont incluses avec le consentement 
de l'int AessP. 

' o n  peut se procurer une liste des dates &tablies au moyen du 
radiocarbone et utilise'es lors de fouilles arch6ologiques 
auprBs du Alberta Provincial Museum, h Edmonton (Alberta). 

'Les  dates @tablies au radiocarbone ont 6tP numProtPes au 
fur e t  6 mesure de leur compilation et de leur @valuation, et 
ces num@ros ont PtP repris dans les tableaux et les figures 
pour indiquer les emplacements. Ces numPros n'ont d'autre 
utilit6 qu'aux fins de la prPsente compilation. Les dates 
sont classPes daiis les tableaux selon le lieu, partant de 

. . -  l!extrhmitC sud-est vers le nord-ouest e t  le nord de 
l1A1berta. 



Two types  of comments  a r e  presented with the  dates  in 
t h e  accompanying tables. The "commentsr1 column consists 
of t h e  authors' in terpre ta t ions  of t h e  significance of t h e  d a t e  
based upon t h e  reported sample  stratigraphy for e a c h  sample. 
The footnotes  consist of technical d a t a  and other  information 
provided in the  sample  reference. We have also added 
commentar ies  on t h e  relationships of da t e s  t o  o the r  re la ted  
dates;  t hese  l a t t e r  commentar ies  in t h e  footnotes  a r e  
followed by L.J. ( the  senior author 's  initials) in order t o  avoid 
confusion a s  t o  what  was  provided by t h e  original reference  
and what  a re .ou r  comments  based upon a number of re la ted  
dates.  

The location co-ordinates presented in the  tables a r e  
approximate beyond the  minute range. While assembling this 
list we occasionally found published co-ordinates t h a t  wil.dly 
disagreed with accompanying published descriptions of t h e  
collection s i t e  locations. In such cases  we changed the  
original co-ordinates to  f i t  with t h e  description. 

Radiocarbon years a r e  not  synonymous with calendar 
years. The radiocarbon content  of t h e  a tmosphere  has varied 
significantly in t h e  past (Fig. 1). Those wishing t o  co r rec t  
radiocarbon ages  t o  calendar years a r e  referred t o  calibration 
cha r t s  and tables  of Stuiver and Suess (1966), Olsson (19701, 
Suess (1970), Darnon et al., (1972, 1974), Michael and 
Ralph (19741, Stuiver (19781, and Klein et al., (1982). 

Re1 ationships between 
radiocarbon age and age 
obtained through other 
geochronological methods 

On trouvera, dans les tableaux, deux types de remarque 
se r 6f grant aux dates. La colonne des r'remarqueSr comprend 
les interprgtatims de I1importance de l a  date faites par les 
auteurs selon la stratigaphie sipnalR pour chaque 
6chantillm. Les notes en bas de page f ournissent des donnRs 
techniques et dautres remei<gnements figurant dans la 
source. On a, en outre, ajoutC des commentaires sur les 
rapports entre ces dates et d'autres dates connexes; les 
commentaires en bas de page s m t  suivis des initiales L.J. 
(auteur principal), qui permettent de les distinguer du 
contenu de la source originelle et des remarques kmises par 
les auteurs h partir de quelques dates connexes. 

Les coordonn6es ggographiques fournies dans les 
tableaux sont pre'cises h la minute pres. En dressant la liste, 
les auteurs ont h I'occasion d4couvert des coordonn@es, dam 
les sources, qui daogeaient consid6rablement des 
descriptions qui les accompagnaient de l'endroit oh le 
prelevement avait eu lieu. Lorsque de tels cas ce 
pre'sentaient, il a f allu modifier les coordonne'es originelles de 
facon a les faire correspondre au lieu d6crit. 

Les dates Aablies au radiocarbone ne coincident pas 
avec les annges civiles. La teneur en carbone14 de 
IratmosphBre, dans le pass&, a considBablement varie' (fig. 1). 
Ceux qui d6sirent convertir lr6ge absolu en anne'es civiles s m t  
priB de se r@f&rer aux tableaux et tables de datation de 
Stuiver et Suess (1966), dlOlsson (1970). de Suess (19701, de 
Damon et coll. (1972, 1974), de Michael e t  Ralph (1974), de 
Stuiver (1978) e t  de Klein e t  coll. (1982). 

I I I I I I I 
0 1000 2000 3000 4000 5090 6000 7000 

C A L E N D A R  YEARS B.P 



Discussion of tables 

The radiocarbon dates listed in the twelve tables are as 
follows: 

Table 1- Supra till dates beyond the range of 
radiocarbon dating. This table includes dates on samples 
taken from nontill sediments which are not overlain by 
glacial till. These dates place a minimum age on the last 
incursion of glacial ice into the area of sampling. 

Table 2- Subtill dates beyond the range of radiocarbon 
dating. These dates were determined on samples obtained 
from sediments underlying one or more tills. They place a 
minimum age on the subtill sediments and a maximum age on 
the overlying tills. 

Table 3 - Finite subtill radiocarbon dates. This table 
contains finite dates obtained from samples under one or 
more tills; however, these dates assign a maximum age to the 
deposition of the overlying till by glaCial ice and directly 
date the sediments from which the dated sample was 
obtained. 

Table 4- Intra till and supra till radiocarbon dates in the 
range of 20 000 to 50 000 BP. The supratill dates indicate a 
minimum time for the start of ice-free conditions following 
the deposition of the till. The one intratill date provides a 
maximum age for the deposition of the till. 

Table 5- Supratill radiocarbon dates in the range of 
12 000 to 20 000 BP. These dates indicate a minimum time 
for the start of ice-free conditions. 

Table 6- Supra till radiocarbon dates in the range of 
8500 to 12 000 BP. Apart from their younger ages these 
dates have the same significance as those in Table 5. They 
place absolute minimum limits on t he disappearance of 
glacial ice. 

Table 7- Radiocarbon dates associated with proglacial 
lakes. These dates were determined on samples obtained 
from glacial lake sediments or sediments which immediately 
overlie the glacial lake sediments. 

Table 8- Radiocarbon dates indicating postglacial rates 
of stream alluviation and/or erosion. 

Table 9- Dates related to tephras 6 • These dates were 
determined on samples which closely overlie, underlie or are 
present within tephras. They provide minimum, maximum or 
direct 7 ages respectively for these tephras. 

Table 10- Dates related to paleoso!s. These dates 
provide minimum or maximum ages for buried soils. Dates 
determined directly on soil materials should be regarded as 
representing a mean age for the organic constituents of the 
soil at the time the soil was buried. 

6Three tephras have been dated in Alberta: St. Helens Y, 
Mazama, and Bridge River. The Glacier Peak, which is also 
present, is undated in Alberta and consequently, no 
references to it appear in Table 9. Two dates have been 
reported for it in the United States: 12 000±310 BP (WSU-
155) from Washington State (Fryxell, 1965) and 
12 750 ±350 BP (W 1644) from Montana (Ives et aL, 1967, 
p. 517). 

7Direct ages refer to situations where datable materials are 
incorporated within the tephra, e.g., an animal killed and 
butchered by hunters during a volcanic ash fall, so that its 
bones are buried within the tephra. Dates on these bones 
are direct dates on the tephra. 

Explication des tableau:c 

Les dates etablies au radiocarbone sont ventilees en 
12 tableaux comme suit: 

Tableau 1- Tills supraglaciaires impossibles a dater au 
carbone radioactif. Le preent tableau comprend la dataton 
d'echantillms preleves dons les depots autres que le till et, 
d'ailleurs , non recouverts par des tills glaciaires. Les dates 
etablies fixent un age minimum pour la derniere avancee 
glaciaire dans la region d'echantillonnage. 

Tableau 2- Tills sous-glaciaires impossibles a dater au 
carbone radioactif. Les dates ont eU fixees d'apres des 
echantillms de sediments preleves sous un ou plusieurs des 
tills. Elles attribuent un cige minimal aux sediments sous
glaciaires et un age maximal aux depots de till qui les 
recouvrent. 

Tableau 3- Datatim absolue au carbone radioactif de 
tills sous-glaciaires. Le present tableau P"tablit les dates 
absolues selon des echantillons pn?7.eves sous un ou plusieurs 
tills; les dates attribuent toutefois un age maximum a la mise 
en place du till glaciaire susjacent et datent directement les 
sP"diments d'ou proviennent les echantillons. 

Tableau 4- Les tills intra et supraglaciaires dates au 
car bone radioactif varient en age, entre 20 00 0 et 
50 000 ans BP. Les dates attribuees aux depots 
supraglaciaires indiquent une limite de temps minim ale au 
de1>ut de la deglaciation, apres la mise en place du till. 
L'unique date attribuee aux dep6ts intraglaciaires donne un 
age maximum a la mise en place du till. 

Tableau 5- Les tills supraglaciaires dates au car bone 
radioactif var·ient en age, entre 12 000 et 20 000 ans BP. 
Elles donnent une limite de temps minimale au debut de la 
dP"glaciatim. 

Tableau 6- Les tills supraglaciaires dates au carbone 
radioactif varient en age, entre 8 500 et 12 000 ans BP. Sauf 
le fait qu'elles s'averent plus nkentes, ces dates ont la meme 
importance que celles du tableau 5. Elles imposent des 
limites maximales absolues a la disparitim des glaces . 

Tableau 7- Dates etablies au carbone radioactif, 
associees aux lacs proglaciaires. Elles ont ete calculees au 
moyen d'echantillons preleves des sediments de lacs 
glaciaires ou de sediments immediatement susjacents. 

Tableau 8- Dates etablies au car bone radioactif qui 
revelent les rythmes d'alluvimnement et d'erosim par les 
cours d'eau apres la glaciation. 

Tableau 9- Dates associees a des projections 
volcaniques 6 attribuees a des echantillms recueillis a la 
surface, en dessous ou a l'interieur des tephras. Elles donnent 
!'age minimum, maximum ou dir·ect 7

, respectivement, des 
tephras. 

Tableau 10- Dates attribuees a des paleosols. Elles 
attribuent des ages minimum ou maximum aux sols enfouis. 
Les dates etablies directement a partir de materiaux du sol 
doivent etre considerees comme donnant l'cige moyen 
d'elements organiques du sol au moment de son 
enfouissement. 

6 Trois tephras ont P"te daUs en Alberta: St. Helens Y, 
Mazama et Bridge Rier. Le Glacier Peak, egalement 
present, n' a pas ete date en Alberta; c' est pourquoi il ne 
figure pas au tableau 9. Deux dates sont signalees a son 
sujet, aux Etats-Unis: l'Etat de Washington (Fryxell, 1965) 
rapporte 12 000 ± 310 BP (WSU-155) et le Mmtana 
(Ives et col!., 1967, p. 517), 12 750 ± 350 BP (W 1644). 

7 Les ages directs se rapportent a des materiaux datables 
integres aux tephras, par exemple un animal tue et depece 
par des chasseurs durant une pluie de cendres volcaniques, 
de sorte que les os sont enfouis dans le tephra. Par 
consequent, les dates attribuees a ces ossements donnent 
directement l'age du tephra. 



Tab le  I1 - Dates  on past mammalian fauna. 

Table  12- Radiocarbon da te s  f rom nearby a reas  of 
British Columbia, Saskatchewan, and Montana t h a t  have 
significant implications for  L a t e  Pleistocene and Holocene 
events  in Alberta. This table  gives radiocarbon da te s  f rom 
t h e  immediately adjacent  areas  of adjoining provinces and 
t h e  s t a t e  of Montana which have t h e  potential  t o  clarify,  
corroborate ,  contradic t ,  or  simply augment  t h e  radiocarbon 
geochronology of Alberta. 
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Figure 2. Locations of dates listed in Tables 1 and 4 



Table l. Supra-till dates beyond the range of radiocarbon dating 

Sample 
Site No. Laboratory Date Location Elcvution 

(cf. Fig. 2) Dating No.a (years BP) Locality (Lat. ' N Long. 0 \V) Croupingb 

14 GSC-780e >30 000 Medicine Hat :m•o7'45" I 10"38'40" 

1>1 S-201ft,g >)5 000 Sharp Hills 51 "21'00" 111,'"00'00" 

ll6 S-21Jg,h >)) 000 Red Deer River 51"38'00" 115"50'00" 

'" WAT-36li,j >JO 000 Boone Lake 55"34'51" 119"2Y4J" 

a CSC, Geological Survey ol Canada; S, University of Saskatchewan; WAT, University of Waterloo. 

b 1:.500-7.50 m; 2:750-1000 m; J: 1000-1250 m; 4: 12.50- 1500 m; .5~ 1.500-1750 m; 6: 1750-2000 m; 
7: 2000-2250m; 8: 2250-2.500m; 9~ 2.500-2750m; 10: 2750-JOOOm; 11: JOOO-J250m. 

c nonbracketed numbers refer to numbered citations m reference list. 

d CSC, C.S. Churchcr; JGN, J.C . Nelson; JMW, J.M. White. 

ReferenceC 

25 (p. 219) 

44 (p. )65) 

44 (p. )66) 

59 (p. 1872) 

c no NaOH leach pretreatment; mixed with dead gas; one 3-day count; may be contaminated by modern rootlets. 
1 date greater than expected, compare with S-20.5. L J . 

g obtained from glacioflwial gravels. 

h date greater than expected. 

i 1 JC corrected 6 1 ~C"/00 - 26.6; possible error doe to contaminatioo by dead carbon. 

j latitude and longitude calculated from site description. 

Collectord 

csc 
JGN 

JGN 

JMW 

Material Comments 

wood Dates e~ttensivc mammal fauna. 

peat Minimum da te for Foothills Erratic Train. 

charcoal Minimum age feN last glaciation in area. 

organic clay Indicates ice free conditions during l a te Wi.srom.inan. 

Table 4. Intra and supra-till radiocarbon dates in the range of 20,000 to 50,000 years B.P. 

Sample 
Site No. l.aboratory Date Location Elevation 

(cf. Fig. 2) Dating No.a (years BP) Locality (Lat. 'N Long. 0 W) Groupingb ReferenceC Collcctord 

270 1·2607e 20 &001410 Manyberries 49°2&'10" JIQ03f4')]" 4 (p. 121) MJB 

271 1-1878e "900t !!i! lrvine '19°5.5'00" 110° 16'15" 4 (p. 121) MJB 

))6 GAK-.51fJ8f 2.3 100.1860 Plateau Mountain 5Q•J J'00" 114°)1'00'' 11 (p. 1}08) JAB 

90 GSC-1387& 20 400 !320 Empress .508 }7'.50" 110°00'.50" 28 (p. 16) WFS, CSC, AMS 

106 GSC-2409h 49 4002: 1000 Midnapore .50°.54'40" 114°03'4(}'_' JO(p.7) MR 
Ill 5-205i )) .500 12000 Sl)arp Hills 51°21'00" 114°00'00" '44 (p. 365) JGN 

ll4 S-206 26 70011400 Carstairs 51 8 20'00" 114°10'00" '44 (p. 36.5) JGN 

72 GSC- 1119j 21 7002:840 Outfield 5)0 24'00" 114°18'00" )6 (p. 288) SP 

a GSC, Geological Survey of Canada; S, University of Saskatchewan; I, Teledyne Isotopes; GAK, Cakushuin Natural Radiocarbon, 

b 1: 500-750 m; 2: 750-1000 m; J : 1000- 1250 m; 4: 1250- 1500 m; 5: 1.500-17.50 m; 6: 1750-2000 m; 
7: 2000-22.50 m; 8: 22.50-2.500 m; 9: 2500-2750 m; 10:2750- 3000 m; 11: )000- 3250 m. 

c nonbracketed numbers refer to numbered cita tions in reference list. 

d MJB, M.J. Bik; JAB, 3.A. Burns; CSC, C.S. Churcher; JGN, J.G. Nelson; SP, S. Pawluk; M!'{, M. Rapscy; WFS, W.F. Smith; 
AMS, A.MacS. Stalker. 

c latitude and longitude calculated from site description. 

f obtained from cave scdiments which overlie bedrock. LJ. 

g thought to be more reliable than GSC-1199 although neither allows sufficient time for post-Late Wisconsinan incision of 
Red Deer River; possibly the valley was cut earlier. 

h one 5-day count, 

i compare with S-204, which was a greater da te than expected. L.J. 

; date suspect, possible contamination by dead carbon from local ligni te outCfops. 

k extracted from buried Ah horizon; mixed with dead gas; one 3- day count. 

Material Comments 

organic detritus Indicates area was not glaciated during Late Wlsconsinan. 
and charcoal 

charcoal Indicates area was not glaciated during Late Wisconsinan. 

bone collagen Indicates ice did not reach level of January Cave during Late Wisconsinan. 

bone fragments Possible minimum date for ice-free interval during Late Wisconsinan. 

woo<l Maximum date for last advance of Luurentide Ice Sheet into area. 

peat Minimum age for Foothills Erratics Train and Late Wisconsinan glaciation. 

peat Minimum age for Foothllls Erratics Train and Late Wisconsinan glaciation. 

humic acidk Indicates area was not glaciated during Late Wisconsinan. 

9 



Figure 3. Locations of dates listed in Table 2 

GSC 
Table 2. Sub-til.1 d a t e s  beyond t h e  r a n g e  of rad iocarbon  d a t i n g  

Sample 
Site No. Labratory  Date Locallon Elevar~on 

(cf. Ftg. 3) Datbng No." (years BP) Locallty (Lat. 'N Long. OW1 Group,ngb Relerencec c o l l ~ l o r ~  Malertal Comments 

Med~c~ne  Ha! 

Medlclne Hat 

Med~clne Hat 

Mediclne Hat 

Medlclne Hat 

Medlclnc Hat 

Oldman River 

Taber 

Taber 

Taber 

Lethbrldge 

Lethbrdge 

Lethbrkdge 

G w r e  Rwer 

Edmonton 

Smoky Lake 

noo4'oo" I 10~37'30" I 33 (p. 13) AMS wood 

10"02'20" 1 10°18115" 1 26 (p. 66) AMS plant fragmentsh 

10'02'10" llO'44'00" 1 26 (p. 66) AMS rhellr 

10'07'41" 1 10°38'4W' 1 36 (p. 2881 LMK w w d  fragments 

10~14'21" 110°39'11" 1 28 (p. 16) AMS wood 

50°04'0W' 1 10'37'30" 1 16 (p. 68) IAW wood 

49'46'30" 113"01'30" 2 16 (p. 9) AMS wood 

49'11'30" 112'04'00" 1 26 (p. 67) AMS wood 

49'1SPS' 112'1 1'0W' 1 36 (p. 288) AMS w w d  

49'16'00" 1 lZO1 1'00" 2 41 (p. 71) AMS wood 

49°41'48"113001'15" 2 1 2 ( p . 2 2 )  AMS wood 

499'46'M" 113"01'30" 2 6 (p. 157) AMS wood 

49'45'48"113'01'1>" 2 1 2 ( p . 2 2 )  AMS w w d  

14'46'00" 116'47'3W' I 33 (P. 161 DAS w w d  

53°29'30" 113'31'00" 1 00 (p. 366) LAB wood 

14'07'00'' 112s30'00" 1 41 (p. 76) JK wood 

Underller 3-4 r ~ l l  rheetr, rample porrtbly Sangamantan age. 

Sample believed to be Yarmoulh8an w older. 

Underller 3 rill rheetr. Porr~bly  Sangamonlan age. 

Sample fmm lntertl l l  $# I t  and clay contalnlng scattered banes. 

Sample believed robe  Yarmourh~an or Sangamonran age. 

Mlnlmum age lw Saskatchewan Gravels and Sandr. 

Sample from tnlerglactal redtmentr. 

Underly~ng 2 till sheets. Mld-W~rconr!nan w Sangamontan age. 

Provider mlnlmum age f w  "Taber chlld" remalnr (ref. 7). 

From pebbly rand below surface 1111. 

Indlcater "F" band older than Iowan Substage of Late W!rconrlnan. 

lndlcarer host redlmenlr lo be pre-Lale Wlrconrlnan. 

lnd~cater  "F" band older than Iowan Substage of Late Wirconnnan. 

Mln~mum age for r u b t ~ l l  deporltr. 

Sample from Saskatchewan Gravels and Sandr. 

Ind~cater  only one glacial lnvarlon durlng Late W!rconr~nan. 

a GSC, Gealoglcal Survey of Canada; 5, Unlverrlty of Saskatchewan; GX, Geochron Laborator~es; 
L, Lamonl. 

I: 100-750 m; 2: 750-1000 m; 3: 1000-1210 m; 4: 1210-1500 m; 1: 1100-1710 m; 6: 1750-2000 m; 
7: 2000-2250 m; 8: 2210-2500 m; 9: 2100-2710 m; 10: 2750.3000 m; 11: 3000-3210 m. 

non-brackeled numbers refer to  numbered cltattonr ~n !he reference I l r t .  

LAB, L.A. Bayrock; IK ,  I. Kachmor; LMK, L.M. Klrko; AMS. A.MacS. Stalker; DAS, D.A. St.-Onge; 
IAW, I.A. Wertgare. 

mixed with dead gar. 

same deporlr ar GSC-143 but rl lghlly higher rtratgraphlcally. 

same deporlr as GSC-780. 

poorly preserved. 

I one )-day count. 

' one 4-day count. 

latitude and longitude calculated from rlre dercripr~on. 

I rerun of sample GX-I02 dated a t  29 200 t:188 BP; also see reference 24 (p. 141. 

mrepeat date an new sample f rom GX-102. GX-210 agrees wlrh unpublished dater f rom the area. 

" preltmlnary acid leach. 

O conrtdered more reliable than GSC-728, thought to be from the same hortron as "Taber chtld" 
(ref. 54) 

four I-day counts. Corroborates 5-61 and GSC-888. 

correlates wt th  L-22IC (>26 000 BP), L-4330 (>I0 000 BP), L-4330 h u m c  porl ion (,34 000 BPI, 
L-451A (>21 000 BPI, L-455A h u m c  porrton (>37 000 BP). 

hum!= portton >34 000 BP. Conftrmr evxdence of >28 000 BP date obtalned from rnterglaclal "F" band 
elsewhere. Oirginal dater and laboratory number reported I" the Dulletln o f  the Alberta Society of 
Petroleum Geolog~rrr, v. 6, n. 10, 1918. 

see L-4330 and L-411A, see also the Bullet8n 01 the Alberta Society of Petroleum Geologirtr, v. 6, 
n. 9, p. 231, 1958 and v. 6, n. 10, p. 212, 1958. 

' humlc portion >I7 000 BP. Conflrmr evtdence of >28 000 BP date oblatned f rom mterg lac~al  "F" band 
elsewhere. Ortglnal dater and laboratory number reported in  the Bullel!n of the Alberta Saclety o f  
Petroleum Geologirlr, v. 6, n. 10, 1958. L-441A comer from same band as L-0330, about 41  m apart. 

rerun on material prevlourly dared at  21 600 t900 BP by Department of Phyr~cr .  Un~verr l ty  of 
Manrraba. No lab number avamlable. See Gravenor, C.P. and Ellwood, 0. 1916: A radiocarbon date 
from Smokey Lake, Alberta; Research Council of Alberta, Preliminary Report 16-3, 17 p. L.J. 
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Table 3. Finite sub-till radiocarbon dates  

Site No. 
(cl. Fig. 01 

I 

58 

I33 

93 

94 

95 

96 

185 

18 

167 

74 

45 

Lahralory 
Dating N o 3  

GSC-178~ 

GSC- 1170"~ 

CSC-MS~ 

GSC- 1399'" 

CSC- 1399-2i'k 

GSC- 1442' 

GSC-1402-2' 

GX-102" 

GSC-72snP 

CAK-2336 

GSC-1019-2P'q" 

GSC-1020~ 

Date 
(yeatr BPI 

28 6301800 

25 w o i  800 

20 0901200 

15 2001250 

23 500 I330 

37 9001 1100 

38 700t 1100 

29 2w*: IgI  

35 980 i 1060 

22 700 t 1000 

52 2003 1760 

43 Mo t620  

~oca l l t y  

htedicim Hat 

Mdicmne Ha l  

Medicine Hat 

Medtclne Hat 

Medlctne Hal 

Rcdcliff 

Redclilf 

Twin Cl i f fs  

Tabrr 

Eagle Cave 

Fort Ars#n#batne 

Wallno 

Locatlo" 
(Lat. 'N Long. 'Wl 

10*06'00' 110'38'00" 

50'06'M)" I lO'3FOO" 

50.06'00" 1 10'38Y)09' 

50'01'55" 110P44'05" 

50°01'51" 1 10°44'05" 

50°04'38" 1 1O04Y1O" 

50°04'38" 1 10°49'10" 

Ma04'00" 110'38'00" 

09s55'M" 112.00'00' 

49'37'00" 1 14938'00" 

54'21'30'' i14"5J'OO" 

55'43'00" i17'38'00" 

Sample 
Elevation 
Crouplngb 

I 

I 

I 

I 

I 

I 

1 

I 

I 

5 

I 

I 

Referencec ~ o ~ ~ e c t o r d  

33 (p. I31 AM5 

36 (p. 288) AM$ 

16 (p. 8) AMS 

28 (p. 171 AMS 

28 (p. I71 AMS 

28 (p. 171 AMS 

28 (p. I71 AMS 

24 (p. 1061 JAW 

25 (p. 2201 AMS 

23 (p. 591 ALD 

36 (p. 2911 DAS 

26 (p. 691 JAW 

MalerlPl 

plant fragmmts 

wOod 

plant l ragmmlr  

bone collagen 

bone apatite 

wood and bark 

wood and bark 

carbonized wood 

wmd 

bone 

wood 

wood 

Underl8er pc-Late Wtrconrlnan ti l l . 

Provider a minimum age for overlylng Late Wirconrinan tills. 

Maximum age for averlying tills. 

Maximum age for werlying lill.. 

Maximum age lor overlying rl i l . 

Max~mum ago for overlylng 1111. 

Haxhmum age f w  overlylng 1111. 

Maximum age l w  averlying glacial drift. 

Maximum age for four overlying tills. 

~ a x i m u m  age lor  Late Wirconrinan glactation i n  Crowrnert Pars. 

Dater wlderpead, rtrallf led mterli l l  dcporr!. 

Suggests area warm! glac~ated unlil Lale W~rconrlnan. 

a GSC, Geologrcal Survey of Canada; CAK, Gakurhuin Natural Radiocarbon; GX. Ceochron Laboratories. 

1: 500-750 m; 2: 750-1000 m; 3: 1000-1250 mj 4: 1250-1500 m; 1: 1500-1750 mj L: 1750-2000 m; 
7: 2000-2250 m; 8: 2250-2500 m; 9: 2500-2750 m; 10; 2750-3000 m; 1 1 :  3000-3250 rn. 

nonbracketed numbers cwrerpand to numbered cttationr I" reference list. 

ALB, A.L. Bryan; AMS, A.MacS. Stalker; DAS, D.A. St-Onge; JAW, J.A. Westgate. 

' no NaOH leach petrfatment; GSC-205, 5-6 m above this smpled harozon. 

m s i r t e n t  wi th and cerrebarater rtratigraphtcally higher CX-205  and rtratrgraphicslly lower GSC-578. 

mixed wi th dead gar, one )-day count. 

no NlOH leach pretreatment; mixed with dead gar. 

i 6 "C = -10.3'1.. 24-hour leach; mixed with dead gar; one I-day cwnr. 
i discrepancy between GSC-1399 and GSC-1399-2 (23 100 f. 330 BPI. Netther should bc used untli iurther 

dater are obtained. 

6°C - -10.1.1.., treated with 50Sacetic acid. 

I one 3-day ccunt;GSC-1442-2 is a corroborattng rerun of GSC-1412. 

mconr~dered conlammaled, CX-210 yielded a dare of >36 000 BP f rom new material from the same 
horizon. Agrees well wlrh other unpubllrhed dater from thlr area. 

" mlxed with dead gar. 

' GSC-888conrideted more reliable. 

date suspect, possible contaminat#on by older organic material. 

two I-day counts. 

rerun o i  CSC-1019 (>PO 000 BP). 

cwroborates GX-1207, 1-2516. Indicates 1-2616 lo be anomalourly young. 



Figure 5.  Locations of dates listed in Table 5 

GSC 

Table 5. Supra-till radiocarbon dates in the range o f  12,000 to  20,000 years B.P. 

Site No. Laboratory Date 
Sample 

Location Elevat~on 
k t .  Fig. 5) Dating N o l  (years BPI Lacality (Lat. *N Long. .Wl croupingb RelerenceC ~ o l l e c t a r ~  Material 

RL-162~" 

CSC-2668g'h 

~ ~ ~ - 1 6 7 0 ~ ' l ' ~  

GSC- 1199"~'"  

BGS-629' 

~ ~ - 2 1 6 0 ~ ' P ' q  

GSC-508~ 

CSC-694'" 

CSC-698'" 

W A T - ~ O ~ ~ ~ ~  

WAT-406~" 

Crovrrnert Pars 

Chalmer'r Bog 

Chalmer's Dog 

Empress 

Maltgne Lake 

Wabsmum Lake 

L~r t l c  Smoky River 

Lltl ie Smoky River 

Lttfle Smoky River 

Donne Lake 

Donne Lake 

5 12 (p. 98) 3CD 

4 31 (p. 17) LEI 

4 31 (p. 171 LEI 

1 28 (p. 16) \VFS 

5 22 MSK 

2 20 (p. 197) RGH 

2 33 (p. 161 DAS 

2 21 lp. 2221 DAS 

2 25 (p. 2221 DAS 

2 19 (p. 18721 IMW 

2 19 (p. 18721 IMIV 

charcoal 

aquatic morr' 

aquatic moss' 

bone Lragmenlr 

wwd fregmentr 
and organic detrltur 

l o r r ~ i  p i l c n  

gartrapod shells 

gastropod shells 

gartropd shells 

wganrc clay 

organnc clay 

Minlrnum date lor deglaclar~on of area. 

Evidenm f w  ice-free corr~dor tn rourllern Fwrh!ilr I" Late \Vlnconrlnan. 

Evldcnce lor ~ce-lree corridor ~n southern Fwthhlir ~n Late WlrCOnrlMn. 

Minimum date for deglaclalton. 

Minimum dale for deglaclatdon. 

Minlmum date for deglaclatlon. 

Minimum dale lor  degiaclal~m. 

Minimum date far dcglac!at!on. 

Minimum date lor deglactatlon. 

From a mre ordicating ~ce-free conditions for the last M WO years. 

From a core ~ndicating ice-lrce conditions f w  the last M WO years. 

a CSC, Ceologlcal Survey of Canada; TX, University of Texas; WAT, University 01 Waterloo; 
RL, Radiaarbon Ltd.. BCS. Drock Unwerrity. 

I no NaOH leach pretreatment; one O-day Count. 
k r l l r .  I?,.., " ., - -,=.- ,**. 

1. 500-750 m 2: 750-1000 m 3: 1000-1250 m; 4: 1250-1500 rn. 5 1500-1750 m 6: 1750-2000 m; 
71 2000-2250.m; 8: 2250-2506 m; 9: 2500-27M m; 10: 2750-lob mi I I: 3000-3550 m. I mixed with dead gar, one 1-day count. 

nonbrackeled numbers refer to numbered citatronr in the reference list. rn one hour NaOH leach pretreatment. 

" older than expected. CSC C S Churcher JCD J.C. Driver RGH R.G. Holloway. LEJ L.E. Jackson Ir.; MSK, M.S. Kearny 
WFS: w:$. Smith; AMS. MacS. Stal!&r; D ~ S .  D.A. St-~n&; d w ,  J.M. While. rample possibly contaminated by old c a r h .  

date i. anomalously old when compared to arlifactr in rurroundirn sediments; probably contaminated bv 6°C '1.. -27.03; axe corrected for "C/"C 
dead carbon. 

latitude and lonbitude calculated from r i te dewription. 

no NaOH leach pretreatment; mtxed with dead gas; one 3-day count. 

6 ''C = -32.6a1... 

I Drepznociadrs croulcostoLw. 

date is from a rerler lrom the same core site. Signilicant contamlnauon Ir suspected ~n overlying dates 
TX-2153, TX-2154, TX-2155, TX-2156, and TX-2557 and cenrequenrly Ir likely for thlr dale an well. L.3. 

1-1.1 m rrraugraphlcally lower than GSC-508. 

"Ccorrccred 6°C *I.. -26.3, porsble error due tocontammauon. 

I "C corrected b "C ' I . .  -26.7, porribio error due to contamination. 



Table 6.  Supra-till radiocarbon dates in the range of 8500 to 12,000 years B.P. 

Sample 1 Site NI L a b r a l l y  Date Locallon Elevarlon 
(cl. Pig. 6) Dating Na.8 (years BPI Locallty  at. O N  ~ o n g .  O W )  Groupqb  Relercnccc Collectord Material Comments I 

B l ~ d  Indian Rer. 

Olmd Indian Res. 

Cowley 

K~pp, North Section 

Oldman Cap 

Waldron Ranch 

Taber Provincial Park 

Oldman River 

Poremmt 

Medwne Hat 

Willow Creek 

Longview 

Kananarkir valley 

Calsar y 

Calgary 

Calgary 

Cochrane 

Cochranf 

Cochrane 

Cochrane 

Banll Nattmal Park 

Banff National Park 

Castleguard Meadows 

Three H i l l l  

Red Deer R. valley 

Horseshoe Lake 

Rocky Mountain Home 

Rwky Mountain House 

N. Sarkatcher&n R. series 

hlaltgne Lake 

Watchtower Bastn 

Watchtower Basin 

Malignf vallay 

Tonqu~n Creek 

hlarlboro 

Wsbamun Lakf 

Wabamun Lake 

Wabamun Lake 

Wabamun Lake 

Wabamun Lake 

Wabamun Lake 

Wabamun Lake 

Cooking Lake 

Greencourt 

Clear Lake 

Freeman River 

Freeman River 

EdlOn 

Marsh Head Creek 

M a r ~ h  Head Creek 

Alpen Stding Lake 

Athabasca 

Alhabasca 

Lof ty  Lnke 

Dollar Lakc 

Doone Lake 

Watlm 

Watim 

Peace River 

Sulpher Lake 

Marians Lake 

Athabasca Rlver 

Caribou Mountains 

16 (p. 8) 

I5 (p. 4) 

55 (p. 31) 

28 (p. 18) 

37 (p. 19) 

I5 (p. 4) 

I4 (p. 6) 

41 (p. 751 

3 (p. 437) 

36 (p. 288) 

16(p. 9) 

34 (p. 13) 

32 (p. 9) 

60 (p. 733) 

61 (p. 189) 

61 (p. 281) 

19 (p. 49) 

33 (p. 14) 

33 (p. 15) 

26 (p. 68) 

19(p. 51) 

17 (p. 13) 

40 (p. 58) 

31 (p. 16) 

19 (p. 49) 

R (P. 52) 

I 9  (p. 49) 

19 (p. 49) 

42 (p. 74) 

22 

unpublishedm 

22 
31 (p. 19) 

40 (p. 58) 

25 (p. 2231 

20 (p. 1971 

20 (p. 1971 

20 (p. 197) 

20 (p. 197) 

20 (p. 197) 

20 (p. 197) 

20 (p. 1971 

31 @. 16) 

36 (p. 292) 

36 (p. 291) 

36 (p. 291) 

36 (p. 292) 

50 (p. 54) 

33 (p. 16) 

25 (p. 222) 

36 (p. 290) 

31 (p. 17) 

31 (p. 17) 

36 (p. 289) 

34 (p. 13) 

59 (p. 1872) 

31 (p. 18) 

31 (p. 19) 

31 (p. 18) 

34 (p. 13) 

34 (p. 12) 

unpublished 

42 (p. 74) 

AD 

AMS 

AMS 

AhlS 

OAC 

AM5 

AM5 

LAB 

MIB  

AMS 

AUS 

L E I  

GMM 

MW 

M W 

M W 

SAH 

AMS 

AMS 

AMS 

M I C  

IAW 

BHL 

LVH 

SAH 

EIW 

SAH 

SAH 

LAB 

MSK 

' BHL 

MSK 

MSK 

BHL 

MAR 

RGH 

RCH 

RCH 

RGH 

RGH 

RCH 

RGH 

DE 

DAS 

IT,  R I M  

DAS 

OAS 

RV 

DAS 

DAS 

I T  

SHR 

SHR 

I T ,  R IM 

R3M 

JMW 

NB, CSC 

NB. CSC 

CSC, MW 

R I M  

R3M 

DGS 

CPC 

humus 

organ,= matter 

shell 

rhell 

bone 

charcoal 

wood 

wood 

rhell lragmentr 

rhell 

rhell 

rhell 

wood fragments 

bone 

bone 

charcoal 

shell 

bone 

bone 

bone 

shell 

charcoal 

organic rcd~ment 

bone 

rhell 

g v l a  

shell 

bone 

marl 

w w d  fragmmlslorganicr 

w w d  

peat 

veal 
pear 

mat1 

fmr8l pallen 

fmr l l  pollm 

fmr l l  pollen 

forr8l pollm 

fmrd pollen 

fmr i l  pollen 

fesli l pollen 

shell 

shell 

organic sil ly clay 

woad 

rhell 

tufa 

pea 

peal 
marly gytrja 

lrerhwater shells 

bone 

gyttla 
organrc sediment 

w g a n ~  mud 

bone 

bone 

bone 

daylgyttja/marl 

gytl ia 

wood 

pear 

Minimum date lor deglac~arlon. 

Minimum datc lor degluc8dtlon. 

Minimum date lor dcglaclallon. 

Minimum date lor deglacbatton. 

Provrdcs minimum date on landrllde occurrence and dcglaciation. 

Minimum date for deglac>atron. 

Minimum dare for deglacmr8on. 

Minlmum date for deglerlatlan. 

Minnmum date for dc~lacmntnon. 

Minimum date for deglacmalion. 

Minimum date lor  deglacnation. 

Monimum date for deglauatnan. 

Mmimum date lor  deglaciation. 

Min~mum date lor deglacialnon. 

Minimum date la &glacialtan. 

Basal date far s rucceaim of portglacial redmentr. 

Minimum dale f w  deglac~rtlan. 

Minimum date for deglaclatran. 

Minimum date f w  deglaclar~an. 

Minimum dale far deglac#at!on. 

Minimum date for deglac!alton. 

Mbnimum datc Lor deglaclauon. 

Suggests area war ~ c e  free by ca. 10 000 BP 

Minimum dale for deglaclallon. 

Minimum dare for degladation. 

Minimum date for deglacnatmon. 

Minnmum date f a  deglacnation. 

Mtnmum date for deglaciation. 

Min~mum date for deglacmatian. 

Minimum date f a  deglacnation. 

Minimum date for deglacmaIian. 

Suggests area war ice free by ca. 10 000 BP 

Mrnimum date lor  deglaciarion. 

Suggcrtn area war ice free by ca. 10 WO BP 

Mlnimum date far deglsclat8on. 

The rignllicance of dates TX-2553, TX-2554, TX-2555, TX-2556 

and TX-2557 Ir quert8onabie rlnce all overlie the Mamma tephra 

(ca. 6700 BP; rel. 43, p. 32) and therefore are apparently 

contaminated. Dates TX-2158 and TX-2519 underlie thc Mamma 

tephra but arc l ~ke l y  l o  be r~gnbf!canlly contaminated by dead 

carbon ar vei l  rlnce they are frem !he rsme core and were 

determined from the same matetlal. 

Minimum date l o r  deglacialion. 

hlinimum date l o r  deglaciation. 

Minimum date lor  deglaciation. 

Minimum date for dcglaciatmm. 

Minimum date far deglaciarion. 

Minimum date for deglactaltm. 

Minimum date f w  deglaciationlmurkeg development. 

Dater termtnalion of ice-blockage of L i t t le  Smoky River valley. 

Minimum date for deglac#at!on. 

Minimum dare for deglacialton. 

Mintmum date lor  deglaclatton. 

Minimum dare for deglac8allon. 

Minimum date f w  deglaciatcon and start 01 organic accumulet~an. 

Indicates Ice free candit8onr. 

Minimum date f w  &glac!at~on. 

Minimum dare far deglactallon. 

Minimum date for deglactalion. 

Minimum date lor deglaciation. 

Minimum dale lor deglaciation. 

Minimum dale far deglaciatron. 

Mlnlmum date for deglaciation and beginning of p a t  accumulation. 

For Figure 6 and footnotes, see pages 14 and 15 respectively 



GSC 

Figure 6. Locations of  dates listed in Table 6 . 



Table 6. (cont.) 

a GSC Cwiagical Survey of Canada S Univerrity 01 Saskatchewan; I, Teiedyne is~topes; WSU, Washington State Univerrlry; 
BCS: Drock Univcrstty; TX, un&ve;Si& of Texar; GX, Ceochron Laboratories; WAT, University 01 Waterloo; 
RL, Radiocarbon Ltd., BETA, Beta Analytical. 

1: 100-750 m; 2: 710-IWO m; 3: 1000-1210 rn; 4: 1250-1500 m; 1: 1100-1710 m; 6: 1710-2000 m; 
7: 2000-2250 m; 8; 2250-2100 m; 9: 2500-2750 m; 10: 2750-1000 m; 11: 3000-3210 m. 

nonbracketcd numbers refer to numbered citations in the rclerence list. 

LAB, L.A. Bayrock; MIB, M.J. Bik; NB, N. Boisverr; MJC, M.J. Chambers; OAC, O.A. Chrnrrianren; CSC, C.S. Churcher; 
AD, A. Dreimanlr; DE, D. Emerson; CPC, C.P. Gravenor; SAH, S.A. Harris; LVH, L.V. Hills; RCH, R.C. Holioway; ::; \; g;;;p;dd~~,",5Khyi~R~;;ne;t~~;;,4.;mygk;;",";, zM;;nMM;CG5:;;:;=$;;2, ;;MI~;:;~O;~~; 
" , , . . , - . , . . . . . -. . - . - " , . . . . . . . , . . . 
I T ,  3. Terasmae; RV, R. Voguie ii;'iii:, ~ Y w a M ~ c k ;  IAW, ~ . ~ ; b e r l ~ a t e ;  MW. M: wilrin; IMW, 3.~4.. White. 

no NaOH leach pretreatmenl. 

no NaOH leach pretreatment; ringle count. 

g also x e  CSC-1332 and GSC-220 from similar Elratigraphic positions and went  sequencer. L.J. 

me )-day count. 

' no NaOH leach prerreatment; mixed with dead gar, ringle longcounr. 

f area may not hare been glaciated during the L a t e  W8rconrinan. 

darer and corrobwater other dales on the Big Hl i i  Creek Formation. L.3. 

I corr~iates with GSC-161 ( I0  620t210 BPI. L.I. 

mixed wath dead gar; outermost 1% 01 shell removed by acid leach. 

" 20% HCi leach; one 2-day count. 

two I-day counts. 

sedimentation rate of 0.1 cm per year. 

q Latitude and imgctude calculated tram site dercrlptlan. 

location by personal communication lrom the collectar. 

HCi, NaOH leaches; mlxed with dead gar; one )-day counl. 

' alteration 01 "C -tent (greater apparent age lor carbonate 1raction)dircrepancy wi th 5-107 due to dead carbon i n  the marl. 

lmgitude doer nat fit r i t e  description; suspect new longitude W u l d  be = 115'M)'OO"W. L.J. 

" contamimtion by dead carbon rurpcctcd by collector. 

~o~robwates  BETA-1980. L.J. 

" mixed with deed gar; one 4-day count. 

age corrected 6"C0/.. -28.9. 

' age corrected 6"C0/,, -27.48. 

age co r rec t4  6"C'I,. -27.66. 

bb age corrected 6"C'I.. -27.59. 

CC agecorrected 6"C'I.. -26.22. 

dd age corrected 6"C01.. -27.22. 
ee ape corrected 6"c0/.. -27.63. 

If contamination by dead carbon should be suspected due to the ancmalour overlying dates in the same retier. L.J. 

gg no NaOH pretreatment; mmed with dead gar. 

hh discrepancy with GSC-901, but thought to be the lesser contaminated of the two. 

" pmrlbly contaminated; mixed with dead gar; one 4-day count. 

ji corrobCrated by GSC-1205 (10 m o * i m  BPI. 

kk p r e v i w ~ l y  published uncorrected (10 000 t 160 BPI by D.A. St-Onge, 1970. 

overnight NaOH leach; two I-day counts. 

mm no NaOH leach pretreatment; one %day count; mlxed with dead gal. 

"" requires piynoioglcai rtudler l o  verily the date. 
W "C corrected 6"C~/.. -28.0; psr ib ie error duc l o  contamination. 

PQ GSC-2865, -2891 and -2902 corroborate one other. L.3. 

q4 6°C -20.3'/..; two I-day counts. 

" 6"C=  -21.1Y... 

a 6°C = -26.2*/..; mixed with dead gas. 
" Nao% HCl (no react~on) and dirtllied water pretreatment. 



Figure 7. Locations of  dates  l isted in Tab1 e 7 

GSC 

Table 7. Radiocarbon dates associated with the history of proglacial lakes 

Sample 
Site No. Laboratory Date Location Elevat!on 

lcf. r ~ g .  7) Dallng No.a (years DP) Locallly (La%. 'N Long. O w )  Grouplngb ReferenccC collecrord Material Comments 

GSC-861 

CSC- 105Je 

GSC-508~ 

GSC-690"~ 

CSC-698'~~ 

GSC-551e 

GSC- 1380~'' 

CSC-1402~ 

GSC- 1205 

Greencourt 

Clear Lake 

Lnttle Smoky River 

L i t t le  Smdq  River 

L i t t le  Smoky Rnrer 

Arikamek Creek 

Athabarca 

Lake Arhabarca 

Athabasca 

i 36 (p. 292) DAS rhell 

i 36 lp. 291) I T .  RJM organkc ~ l l l y  clay 

2 31 lp. 16) DAS shell 

2 25 lp. 222) DAS rhell 

2 25 lp. 222) DAS shell 

I 3 p .  1 1  DAS peat 

I 31 (p. 17) SHR rhell 

I unpublnrhed DGS wocd 

1 14 (P. 184) DAS bone 

Dater phase of glacial Lake Edmonton. 

Minimum q e  f c x  dralnage of small proglacbal laker. 

hlinlmum age l w  glactal Lake Rycrofl. 

Dates sed~mncation in glacnal Lake Rycroft. 

Dates sedimentation ~n glacnal Lake Rycroft. 

Minimum age for drainage 01 glacial Lake Rycroft. 

Dater Sedimentation i n  glaclal Lake Athabarca; minimum dale for lake dramage 

Indicates age of major glacielly dammed high stage of early Lake Athabarca. 

Mtnimum age for drainzge ol proglacial lake. 

1 a GSC, Geological Survey af Canada. 

nonbracketed numberr reler to numbered citatnonr nn reference list. 

R3M. R.1. Mofl; SHR, S.H. Richard; DGS, D.G. Sm~ch; DAS, D.A. St-Onge; IT, L Terasmac. 

no NaOH tceatment; mnxcd with &ad gar; one )-day count. 

mmxed wtthdead gar; one )-day count. 

g 1-1.5 m rlratigraphncally laver than GSC-508. 

one J-day count. 

I conflrmed by GSC-I205 110 200f160 OPI. L.I. ' unpubl~rhed date courtesy 01 the collector. L.J. 



Table 8. Radiocarbon dates indicating post glacial rates of stream alluviation and/or erosion 

Site No. 
{cl. Fig. 8) 

291 

202 

240 

24 1 

200 

134 
) 

20 

21 

" 39 

346 

347 

)48 

97 

139 

193 

" 166 

53 

54 

277 

280 

28 1 

84 

85 

17 

37 

92 

25) 

254 

204 

203 

206 

207 

208 

209 

210 

)18 

Jl9 

7 1 

no 
322 
)2) 

324 
)23 

326 

J27 

)29 

86 

102 
; 

40 

41 

98 

42 

4) .. 
132 

140 

141 

142 

211 

237 

2) 

108 

70 

107 

112 

439 

l2l 

120 

12 1 

118 

68 

Laboratory 
Dating No.a 

Date 
(years BP) Localit y 

GX-1435e 8190!260 Waterton Lakes 

S-724 1200± 170 Belly River 

S-865 I I 00 .t 85 ,\\any fingers 

S-866 1075! 90 Manyfin~;ers 

S- 722 I 380 .t 70 Manylingcrs 

GSC- 220 f 10 000 ± I 30 Blood Indian Res. 

GSC-447g,h 6l50t 140 Castle Rive r 

GSC-490g,h 61001 180 Castle R ivcr 

GSC-705h 6340 11 140 Castle R1ver 

CSC-714 1i )380! L70 Cas tle River 

GSC -74 Ji 2680± 140 Cast le R1ver 

GSC-901j,k 21490 11 80 Cast le R1ver 

RL -4{,17 62301 180 Crowsnest Pass 

RL- 511 6230.!. 160 Crowsnes t Pass 

RL-510 66101160 Crowsnest Pass 

GSC-1501 10 600± 280 Kipp, North Sec t1on 

GSC - Jm 10 500± 200 Taber Provincial Park 

S-68 !I 000:! 250 Oldman Rive r 

CSC - 753 1250.t 130 Cypress Hill s 

CAK-2334 7JOO.tl50 East Battle Creek 

CSC-800n 3950t 130 Cypress Hill s 

GSC- 11 01° 5100±280 Cypress Hills 

1- 2428n 3880± 165 Battle Creek 

1-2609" 3610± 100 Cypress Hills 

1-2608 880.+ 100 Battle Creek 

CSC-8Hr 1670± 130 Cros Ventre Creek 

CSC- 1001 k.,s 3600± 140 Cros Ven tre Creek 

CSC-80}k 11 200:t: 200 Medicine Hat 

GSC- 106 1 10 200± 2lf0 Medicine Hat 

GSC-17J5t 5760 ! 170 Medicine Hat 

S-1209 3740::t 100 Cactus Flower 

S-1 2 10u 4220! IJO Cactus Flower 

S- 782 41)0!85 CactusFlowcr 

S-78J 2130± 130 Cactus Flower 

S-7814 3625:!:.80 Cactus Flower 

S-820 3890± 160 Cactus Flower 

S-82 1 3725 ± 95 Cactus Flower 

S-822 3620 ± 95 Cactus Flower 

S-823 3615195 Cactus Flower 

CX -2104 8145± 320 Calgary 

RL - 757 11 300± 290 Calgary 

CSC- 1209v,x 8080±150 Ca lga r y 

CSC-3065e 10 200 1 280 Ca lgary 

GX-6)97 - Aw,x 8300!..280 Calgary 

CX-6)96-1\x 6580:!:. 20~ Calgar y 

CX-639~-A" ~470±150 Ca lgary 

GX-639li-A" ~1145! 170 Calgary 

RL- 902e ,u 46)0 :t 160 Calgary 

RL-906c CIOIO! 150 Calgary 

RL-904c 1560.t 120 Calgary 

GSC-1744y 2530:!:.1140 Windle 

GSC-22 19t 7690± 110 Secbc 

CSC-6 12z 10 760± 160 Cochranc 

CSC-6J3z 11 370! 170 Cochrane 

CSC-988aa 5670± 150 Cochr.:ane 

CSC·989bb 11 JOO! 160 Cochranc 

CSC - 6 12-2k,q 7220:!:.480 Cochrane 

CSC-894k,p,cc 2870.t 140 Warden Rock 

CSC-906cc 2} 10:t: 180 Warden Rock 

GSC-974dd 1580± 140 Warden Rock 

CSC-JJl 9330 ! 170 Banff National Park 

S- 140ee,hh 10 6001300 Norlh Saskatchewan R. 

S-107gg,hh 7350± 100 Nor th Saskalchewan R. 

S-1 06gg,hh 8150±100 North Saskatchewan R. 

S-804ii 276~ 190 Weed Creek 

S-874jJ J260 ±320 Flach Site 

GSC-767 kk 8320± 140 Duffi cld 

CSC-J207v,ll 6040! 1140 Pakan 

GSC-1195 2700± 1140 Bel lis 

CSC- 11 95-lv ,mm 2800± 140 Bellis 

GSC-1205v,nn 10 200± 160 Athaba.sca 

BIRM-714e 41490:t: 140 Smoky 

CSC- 280200 4540:! 230 Grande Prai r ie 

GSC-2895pp,qq 10 200± lOO Watmo 

GSC-2902pp ,rr 10 200 1 100 Watino 

CSC-1865n,pp 9880± 1)0 Peace River 

GSC~ I 205 10000! 160 Atha basca 

Sorople 
location ElevatiOn 

(Lat. • N long. 0
\\' ) Groupingb Rclerencec Collectord 

149"00'00" 114"00'00" 

49"08'00" 113"140'00" 

49"16'140" JIJ"JJ'l5" 

49"16'40" 113"33'15" 

49" 17'00" [[) 0 3)'00" 

49" 18'30" 113"34'00" 

49"29'00" 1114"03'30" 

49"29'00" I J£1 "03'30" 

49°29'00" 11 4"03'30" 

49°29'00" 114"0 3'30" 

49"29'00" 11 4"0)'30" 

49"29'00" I 14"0)'30" 

49")5'00'' 11 4"22'00" 

49°35'00" I 14"22'00" 

49°35'00" I 14"22'00~ 

49"116'30" 113"01'30" 

49"48')0" 112"10'30" 

49"118'38" 112"10'00" 

49"31'30" 110"13'38" 

49°39'00" 110"02'00" 

149 °39'40" 110"04'18" 

49"40'00" 110"18'00" 

49"39'40" I 10"04'18" 

49°39'40'' 110"04'18" 

49")9'140" 110"04'18" 

14')-5)'00'' 11 0 ")1'00" 

{,19"53'00" 110°) 1'00" 

}0"04'40" I 10")9'20" 

5o•os·oy• IJ0 °J4'20" 

50°14'12" I 10"38'35" 

50" I }'00'' 110°38'00" 

}()
0 D'00" 110°38'00" 

50"15'00" 110"38'00" 

50"15'00" 110"38'00" 

.50"15'00" 110"38'00" 

50" 15'00" 110" 38'00" 

50" I 5'00'' 110" 38'00" 

}0" 15'00'' 110"38'00" 

50°15'00" 110")8'00" 

50"57'45" 114"01'00" 

}()
0 }7'45" 114"01'00" 

51"02'00" 114 "05'00" 

51"02'45" I 111°04'30'' 

5 1"02'00" I 14°05'00" 

51°02'00" 11 4 °05'00" 

51°02'00" I 14°05'00" 

}1°02'00" 114°05'{)0" 

}]
0 03'30" 1111°09'00" 

51 °03'30" 114"09'00" 

5 1"0)'30" 114°09'30" 

5() •}6')0" I 15"08'00" 

51"02')0" 115"03'00" 

51°10'40" 114"27'10" 

51 "10'40" 114"27'10" 

51" 10'40" 1]14°27'10" 

51"10'40" 11 11°27'30" 

51.10'40" 114"27'10'' 

}1°142' 10" 115"141')0" 

51 °lJ2' 10" 11}0 41 '30" 

51"42'10" 11 }"4 1'30" 

} 1"58'00" 116°40'00" 

52"25')3" 11 4° 16')8" 

n·n'33" 1 14 " 16'38" 

52°25'33" 114°16'38" 

53°17'00" ]13°}7'00" 

}3°30'00" 11 3"00'00" 

5)"25'3)" 1114"16'38" 

54 °02'00" 112°20'00" 

54° 03'00" 112"13'00" 

54°03'00" 112"114'00" 

54"4)'00" 113"17'00" 

53"56'29" 119"02'10" 

55"05'00" 118°14)'20" 

55"4)'00" 117"37'30" 

53°143'00" 11 7°)7'30" 

56" 1J'40" II JO I8' 10" 

54°43'00" 113°17'00" 

46 (p. 2S) 

49 (p. 348) 

50 (p. 75) 

50(p.75) 

149(p.347) 

16(p. 8) 

J) (p. 14) 

3J(p.l4) 

7.5 (p. 220) 

"(p. 221) 

2l (p. 221) 

26 (p. 67) 

12 (p. 101) 

12 (p. 101) 

12 (p. 101) 

28lp. 18) 

14 (p. 6) 

41 (p. 7~) 

)6 (p. 286) 

2) (p. 58) 

36 (p. 286) 

36(p. 287) 

I (p. !.59) 

I (p. !.59) 

l (p. 139) 

27 (p. '211) 

271p. 24) 

25 (p. 220) 

36 (p. 288) 

28 (p. 17) 

51 (p. 105) 

"(p. 1051 

49(p. 351) 

49(p. )52) 

49 (p. )52) 

49 (p. 352) 

49(p . 352} 

49 (p. )52) 

49 (p. ).52) 

60 (p. 7)3) 

60 (p. 7))) 

)6 (p. 290) 

61 (p. 189) 

6 1 (p. 281) 

6 1 (p. 281) 

61 (p. 28 1) 

6lip.281) 

61 (p. 388) 

61 (p. 2511) 

61 (p. 281) 

)9 (p. 6) 

34(p.I J) 

JJ(p. l4) 

JJ(p.l5) 

26 (p. 68) 

26(p. 68) 

28lp. IS) 

26 (p. 69) 

26(p. 69) 

26(p. 69) 

17 (p. ))) 

42 (p. 74) 

42 (p. 74) 

42(p.74) 

50 (p. 49) 

50 (p. 71) 

25 (p. 221) 

Jl (p. 16) 

54 (p. 1811) 

J l(p. 16) 

)I (p. 17) 

; 

31 (p. 19) 

) I lp. 18) 

Jl (p. 19) 

J l (p. IS) 

54 (p. 184) 

BOR 

JMQ 

JTT 

JTT 

PP 

AD 

AMS 

AM5 

AMS 

AMS 

AMS 

AMS 

BOR 

BOR 

BOR 

Ao\lS 

AMS 

LAB 
PDJ 

WJE 

PDJ 

RJM 

PDJ 

PDJ 

PDJ 

MJ6 

MJB 

csc 
AMS 

AM5 

LB 

LB 

E. AS 

E. AS 

EAS 

EAS 

£AS 

EAS 

EAS 

BOR 

MW 

NWR 

MW 

MW 

MW 

MW 

MW 

MW 

MW 

MW 

MW 
LEJ 

PC 

GC 
AMS 

AMS 

PC 

fo.IJC 

MJC 

o\UC 

JAW 

LAB 
LAB 

LAB 
RCS 

RB 

LVH 

SHR 

DAS 

SHR 

SHR 

JWB 

csc 
NB 

NB 

csc 
DAS 

For Figure 8 and footnotes, see pages 18 a nd 19 respectively 

/1.-\aterial Com ments 

charcoal Indicates most deposition on u.lluviallan was completed by ea. 8200 BP. 

charcoal Minim um age for lowest terrace of Belly River. 

bone Minimum age for first and second terrace of Belly River. 

bone Minimum age !or fi rs t and second terrace of Belly River. 

bone Mmimum age for lowes t terrace of Belly River. 

humus Indicat es 5.5 m of st ream agg.radation since 10 000 BP. 

bone Sample beneath 18 m of out wash, alluvial and eolian sand. 

bone Beneath 18 m of out wash, alluvial and colian sand. 

bone Dates period of f'lllvv1atlon. 

shell Dates period of alluv1ation. 

charcoal Da tes period of a llvviation. 

charcoa l From a ll vvivm underlain by out wash, appro)lima te date !or <lllvvia ti o.'l1• 

bone Minimum age for river incision below buried hori zons. 

bone Minimum age f« r iver incision below buried horizons. 

bone Minimum age !Of' river inc1sion below buried horizons. 

shell Indicates possible late asgradatiOn of OJdman River. 

wood Dates early postglaC1al alluv iat ion of 0/dman River. 

wood Indi cates e leva tion of the Oldman R1ver Bed en. 11 000 BP. 

buried soil Indi ca tes a period of nondeposition on pediment surface. 

charcoal Indicates 4.5 m of stream incision since 7300 BP. 

buried soil Indi cates a periOd of nondeposition by Battle Creek. 

mar! Minimum date for formation of Elkwater Lake. 

charcoal/bones Minimum age for a fluvial terrace along Battle Creek. 

hum ic soil material Mallimum age for overlying fan alluvium. 

humiC soi l material Comparison with 1-2428 g.ives mimmum rate of alluviation. 

buried soil Dates temporary interruption in a.lluviation. 

buried soi l Dates beginning of colluvial reworking of till. 

bone 7- 14 m above present river level, indicates rapid incision. 

she ll Dates h1gher leve l of South Saskatchewan River. 

shell Gives date I or previous incision by ri ver. 

charcoal Minimum age !or establishment of present South Saskatchewan R. IIOOdplam. 

charcoal Minimum age for establishment of present Soulh Saskatchewan R. floodplain . 

charcoal Da tes flood even ts along South Saskalchewan River. 

charcoal Dates llood events along South Saskatchewan River 

bone Dates llood eve nts a long South Saskatchewan River. 

bone Dates fl ood even ts aJong South Saskatchewan River. 

chnrcoal Dates Hood eve nt s along South Saskatchewan River. 

charcoal Dates IJood eve nts a loog South Saskatchewan River. 

charcoal Dates flood even ts along South Saskatchewan River. 

bone Marks period ol aggradation by Bow River. 

bone Marks period of aggradation and formation of terrace by Oow River. 

bone Indicates Bow River floodplai n level ea. 8 100 BP. 

bone Dates post glacia l a lluviation. 

bone Dates beginni ng of overbank deposi lion on o ld a lluvia l te rrace. 

bone Dates overbank deposi ti on on a lluvial terrace. 

!>one Dates over bank deposition on alluvial terrace by Bow R iver . 

bone Dat es te rmma ti on of overbank deposi tion on alluvial terrace by Sow River. 

bone Minimum date for aJluviaJ terrace. 

charcoal Minimum date for alluvial terrace deposits. 

bone Minimum da le for alluvial fan formation. 

bone Indicates no downcu t t ing of Kananaskis River in last 2500 years. 

charcoal Gives ra le of 1nc ision by Kananaskis River since 7600 BP. 

bone Dotes pos tglac Jal a lluvi a tion by Bow River. 

bone Dat es postglacial alluv iation by Bow River. 

bone Dates terrace strath cut br Oow River. 

bone Dates postglacial al luviation b}' Bow Rin:r. 

bone Dates postglacial alluvial ion by Bow River. 

charcoal Dates period of aggradation by Red Deer River. 

she ll Dates period of aggradation by Red Deer River 

c hafcoal Minimum date for initiation oJ 2J m of degradation by Red Deer River. 

charcou.l Minimum age for inCision ol Nort h Saskatchewan R. to level of dat ed hori zon. 

mar! Indicates rapid postglacial incision by North Saskatchewan Riverff . 

wood Indicates rapid postglacial incision by North Saskatchewan River ff. 

wood Indicates rapid postglaCial incision by North Saskatchewan R1verff. 

bone Dates higher level of Weed Creek. 

charcoal Dates terminal phase of North Saskatchewan River terrace construction. 

wood Indicates rapid postglacial downculting by North Saskatchew~n River . 

bone From all uvial terrace; dates former high lloodplain of North Saskatchewan R. 

bone Dates Nonh Saskatchewa n River level 12 m above present. 

bone Dates postglacia l all uv ia l terrace. 

bone Dates initia l per iod of postglaci<>l sedimentation in Athabasca floodpl ain. 

bone Dates North Saskat c hewan River level 20 m above present. 

charcoal Minimum date for underlying terrace; Mallimum age for over lying alluvium. 

bone Dates per iod of postglacial alluvial ion. 

bone Dates period of postglacial a lluviation. 

bone Dates period o l postglacia l a lluvia tion. 

bone Dates e leva t ion of Ath.lbasca River ea. 10 000 BP. 
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Figure 8. Locations of dates listed in Table 8 



Table 8. (cont.) 

a CSC, Gealag~cal Survey of Canada; S, Univerrlty of Saskatchewan; CAK, Cakurhuln Natural Radiocarbon; L, Lamom; 
GX, Geochron Labaratar~er; RL, Radrocarbon Ltd.; BIRM, Unrverrlty o f  Birmingham. 

I: MO-750 m; 2: 750-1000 m; ): 1000- 1250 m; 4: 1210-1100 m; 1: 1.500-1750 m i  6: 1710-2000 m; 
7: 2000.2210 m; 8: 2210-2100 m; 9: 2100-2710 m; 10: 2710-1000 m; 11: 3000-3210 m. 

mnbrackeled numberr refer to numbered crtatians 8n reference list. 

LAB, L.A. Bay<wk; 0138, M.I. B1k; LB, L. B ~ t z ;  NB, N. Bo8rvcrt; RD, R. Bonlchsen; IWB, 3.W. Brink; MJC, M.J. Chambers; 
PC, P. Chamney; CSC, C.S. Churcher; CC, G. Clarke; AD, A. Dreimanir; WJE, W.J. Eil iati LVH, L.V. Hil l? 
LEJ, L.E. Jackson 3r.; PDJ, P.D. lungerlur; RJM, R . I .  Molt; PP, P. Perry; JMQ, J.M. Qulgg; BOR, B.O. Reeve? 
SHR, S.H. Rlchard; NU'R, N.W. Rutter; RCS, R.C. Shelfard; EAS, E.A. Simmandr; AMS, A. MacS. Slalkeri DAS, O.A. St-Onge; 
JTT, J.T. Thompson; JAW. J.A. Wertgate; hlU', hl. Wllron. 

' latl ludc and langlrude approximated from rite descrcptlon. 

no NaOH lcach pretreatment. 

Drganlc fractions of GSC-447 and GSC-490 show good agreement, carbonate fractions do not. L.J. 

GSC-447, GSC-U90, and GSC-705 date the rame gravel unit. L.3. 

I date may be several hundred yc.ars tw old, as GSC-743 Is slrattgraphically lower than CSC-741. 

i ciare sgrcement wrth GSC-743 from s m e  bed; ruggerrr GSC-741 several hundred years t m  old. L.1. 

mixed wtlhdead gar. 

I alluvium from upvalley Cordilleran glacial advancer. 

mmmpare wi th  5-68 (11 000+210 BPI. L.3. 

" GSC-800, 1.2428, and 1.2609 caroborare one other. L.3. 

O po NaOH leach; mixed wi th  dead gar. 

corroborates shell date GSC-906. L.3. 

24-hour leach pretreatment; mixed wi th  dead gar; two I-day muntr .  

Compariron wi th  GSC-1001 giver t ime frame for accumulation of  baral terrace deposits. L.J. 

6 " ~  - -24.3"1.., humus concentrated by pyrophasphate addition and ultrasound stirring. Comparison 
wi th  GSC-817 giver t ime kame  f a  accumulation of basal terrace deposits. L.3. 

mixed wi th  dead gas; one >-day count. 

' date l i t r  well w i th  l a a l  stratigraphy. L.J. 

24-bur  NaOH leach pretreatment. 

GSC-1819, RL-901, and CX-6397-A, corrobotale one another. L.3. 

GSC-1209. GX-6397-A. GX-6396-A. GX-6391-A, and GX-6394-A from thc rame rer iw.  1.3 
Y I-minute N ~ O H  tech;  two I-day counts. 

' GSC-612 and GSC-613 show g w d  agreement. 

some umcertarnty ar to the rrrarigraphic positlo" of dated bone and/or pwskble contamination of the sample w i t h  
younger carbon; see GSC-612, GSC-613, and GSC-989. L.3. 

bb g w d  agreement w t h  GSC-613. 

Cc GSC-894 and GSC-906 from the same horm.cn. L.3. 

dd no NaOH leach pretreatment; m e  )-day count. 
ee dlscrcpancy wi th  5-107 duc lo dead carban in  marl. 

compare 5.107, 5-106, and S-140 for carrobarat!on of raprd incision. L.J. 

gg greater apparent agc of carbonate frsctcon 8-140 (10 600 t 300 BPI. 

hh longitude doer nor ftf rite dcrcrrpt8on; suspect new longitude should be 1 ll'OO1OO"\V. L.1. 

" younger dale than other dater on terrrace for N w t h  Saskatchewan River. L.1. 

ji dare younger than expected. 

kk conllrms earlrer date on wood at base of marl 5-106. 

Ii corrected date by "C I f lC  determ8natlan 5900t 140 BP. 

mm a second determ~natlon on the rame material ar GSC-1191. There dater are rtratigraphically consistent wi th  
two othcr terrace darer, GSC-I205 (10 200+600 BP) and GSC-1207 (6OUOt 140 BP), that relate to  a phase whcn 
Nor th  Saskatchewan Rwe i  floodplain war 20 m htgher. L.1, 

nn prcv!ously publ~shed as rhe uncorrected date of 10 0001 160 BP by D.A. St-Onge, 1970. L.3. 
OD 

no NaOH leach pretreatment; mrxed wl lh  dead gar; two I-day counts. 

PP GSC-2861, GSC-2895, and GSC-2902 correlate well w l th  each othcr. L.3. 

qq 6°C -20.3'/.., two I-day counts. 

" 6°C = -21.1'1... 
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Figure 9. Locations o f  dates listed in Table 9 



Table 9. Radiocarbon dates related to tephras 

r-------------------------------------------------------~s.-m-p71e---------------------------------------------------------------------------

Location Elevation Site No. Laboratory 
(et. Fig. 9) Dating No. a 

Date 
(years BP) Locality (La!. 0 N Long. 0 W) Groupingb ReferenceC Collectord Material Comments 

3" 
l'<6 

"' 
l48 

ll8 

81 

82 

IJl 

203 

}6 

130 

Ill 

7 1 

99 

l21 

322 
32l 

m 
)2} 

42 

4l 

30 

31 

liO 

87 

103 

288 

289 

RL-$08e 63401160 

RL-11117 6230t!&O 

RL-511 6230 t\60 

RL-510° 66101 160 

GSC-161 1•& 10620:t:2.50 

GSC-l2!i!ih,i,k 6060tii.!O 

CSC-1298j,k 6720:!.170 

GSC-141g,l 9560t. l70 

S-731 721fH25.5 

CSC-13111 81201170 

CSC-369° }!00t:J20 

GSC-28.5 l j,p 8220:!.80 

GSC- 1209q,r,!> 8080! 150 

GSC-1819e,r,t S!JOO:t: 150 

RL-905r 87 JO:t: 2JO 

GX -6397-Ar,s 8JOOt280 

GX-6J96-A5 6580.t205 

GX-6J95-A5 51001150 

GX-6J94-A5 Sill H. 170 

GSC-894v 2870t!C!O 

GSC-906v,w 2.510!.180 

CSC-}77j,x 2 120:t: J50 

GSC-.Hlj,x 2670! 170 

S-.581x 2.550 180 

GSC-1914~m,y 80301200 

GSC-l1J.59t,z 61701100 

8GS-4~1 6920t.IOO 

Crowsnest Pass 

Crowsr.est Pass 

Crowsnest Pass 

Crowsnest Pass 

[Hood Indian Res. 

The Gap 

The Gap 

Waldron Ranch 

Stampede Site 

Medic ine Hat 

Lomood 

Chalmcrs Bog 

Calgary 

Calgary 

Calgary 

Calgary 

Calgary 

Calgary 

Calgary 

Warden Rock 

Warden Rock 

8anU National Park 

Banff Nationa l Park 

8anff National Park 

Nord!gg 

Colomi>ia lcefield 

Sunwapta Pa!.S 

49"40'00" 114"3S'00" 

49•3.5'00" 114"22'00" 

49°3.5'00" 114°22'00" 

IJ9°35'00" lllf 0 22'00'' 

t,9"J2'30" 112".56'30" 

49"'1'0S" 114"22'0.5" 

IJ9"~1'0.5" 114"22'0S" 

49"1J8'00" 114"07'00" 

49"40'00" 110"15'00" 

.50"08'0.5" I 10"34'20" 

}Q0 19')0" 112°})'30" 

.50"]9'30" IJ4•3]']0'' 

51'"02'00'' 114"0}'00" 

.51"04'30" 114" 12'40" 

51"04'30" 114"12'140" 

51°02'00" 114"05'00" 

})
0 02'00" 114"0''00" 

51"02'00" lllf"05'00" 

51 "02'00" 114"05'00" 

.51"42''0" 115"41'30" 

.51"42'.50" 11.5°41 ' ]0" 

51".58'00" 116°43'00" 

51"58'00" 116"/4]'00" 

SI ".58'00" 116"43'00" 

.52"24'00" I 16"09'00" 

}2" 12'30" 11 7"09'00" 

.52" 1]'00" 117" 12'00" 

7770± 110 Sunwapta Pass 52"13'00" 117°12'00" 

386~ 1 100 Pocahontas Site 53°15'00" l1P52'00" 

2570 .!95 Brule Lake 53"20'1 I" 117"49'42" 

12 (p. 100) JC bone Minimum age for underlying f..-lazama tephra. 

12 (p. 101) 130R bone Closely dates Mazama tephra. 

12 (p. 101) 30R booc Closely dates Maz.ama tephra. 

12 (p. 101) BOR bone Closely dates Mazama tephra. 

1.5(p. 4) AMS organic matter Maximum age for overlying tephra. 

J7(p. 18) OAC charcoal Minimum ege for deposition of underlying Maz.ama tephra. 

'J7(p. 19) OAC charcoal Maximum age for deposition of overlying Mazama tephra. 

15 (p. 4.) AMS charcoal Maximum age for overlying tephra. 

49 (p. 349) EG, DC charred bone/charcoal Maximum age for Ma:-.ama tephra. 

36 (p. 288) AMS ga:ttropod shells Provides maximum age lor overlying Mazama tephra. 

17 (p. 13) AMS gastropod shells Minimum age for Mazama tephra. 

Jl (p. 17) LEJ peat Maximum age for Mazama tephra. 

36 (p. 290) NWR bone Maximum age for overlying Ma:-.ama tephra. 

29 (p. 9) BG carbonized twig Maximum age for overlying Mazama tephra. 

61 (p. )21) MW charcoal Maximum age for overlying Mazama tephra. 

6 1 (p. 281) MW booe Max.imum age for overlying Mazama tephra. 

61 {p. 281) MW bone Minimum age for underlying Mazama tephra. 

61 {p. 281) MW bone Minimum age (or underlying Mazama tephra. 

61 (p. 281) MW bone Minimum age fClr under lying Maz.ama tephra. 

26(p. 69) MJC charcoal Minimum age for underlying unidentified tephra , 

26 (p. 69) MJC gastropod shell~ Minimum age for underlying unidenti fi ed tephra . 

25 (p. 223) AD 

25 (p, 223) AD 

charcoal Minimum age for Bridge River tephra. 

charcoal Ma'x•mum ag_e for Bridge River tephra. 

58 (p. 879) not recorded charcoal Minimum age for Bridge River tephra. 

39 (p. 6) BOR charcoal Maximum age for Mazama tephra. 

)q (p. JJ) AJB charcoal Minimum age for underlying Mazama tephra. 

IJO (p. 61) BHL peat Maximum age for overlying Mazama tephra. 

BHL peat Maximum age for Mazama tephfa, 

Minimum age for St. Helens Y tephra. JD charcoal 

JD charcoa l '' -Minimum age tOr St. Helens Y tephra. 
"4 
"} 
lll 

169 

170 

28l 

67 

312 

29} 

296 

297 

298 

299 

lOO 

)01 

BCS-4~0 

l- ~~18e,aa 

l-}}1 7e 

1-606Je,bb 

WIS~J4J 

1-2778 

1-2612 

GSC-1 IJ2cc 

1-6643 

TX - 2~5Je,ee 

TX-2'.554e,ff 

TX-2S55e,gg 

TX-1~S6e,hh 

TX-2.5.57e,li 

TX-2.5.~8e,jj 

TX-2n9e,kk 

42.501140 Brule Lake })'"20'11" I 17.49'42'' 

3.5.50 165 Entwhistle })0 ]}' )0" 114".54'20" 

40 (p. 61) 

IJ (p. 57) 

l l(p.}l) 

13 (p. 57) 

2 (p, )4)) 

9 (p. 62) 

)7 (p. 149) 

l6 (p. 290) 

.58 (p. 879) 

20 (p. 197) 

20 (p. 197) 

20 (p. 197) 

20(p. 197) 

20 (p, J97) 

20 (p. 197) 

20 (p. 197) 

JD charcoal 

HN, JAW peat 

Overlies St. Helens Y tcphra; apparently contaminated by dead carbon. 

Maximum age for St. Helens Y tephra. 

6290!250 Edmonton ..53"30'00" 113°))'00" JAW charcoal Minimum age fo.r underlying Mazama tephra. 

63301200 Edmonton 53"30'00" 113"33'00" JAW charcoal Minimum age for underlying Mazama tephra. 

11920 t 3JO Edmonton .53°32'00" I I 3"27'00" SP humic aciddd Provides minimum age for Mazama tephra. 

4430! 10~ West -central Albena not recorded not recorded peat/charcoal Maximum age for deposilioo of St. Helens Y tephra. 

9520 ! 14JO Wabamun Lake .53• )3'14" 114°42'16" 

9890t 2530 Wabamun Lake 53°3J'III" 1!4°42'16" 

10 090 ± 2530 Wabamun .Lake 53'"33'14" 114"42'16" 

10 240t 2290 Wabamun Lake 53"33'14" 1 14.42'16" 

10 30013720 WabamUl'lla ke sJ•J3'14" 114"42'16" 

10 400t)90 Wabamun Lake 53°3]'14" 1111°42'16" 

11 750!420 Wabamun Lake })0 )3'14" 114"42'16" 

a GSC, Geological Survey of Canada; I, Tcledyne Isotopes; WIS, Universi ty of Wisconsin; S, University oi Saskatchewan; 
BGS, Brock University; GX, Ceochron laboratories; Rl, Radiocarbon Ltd.; TX, University of Texas. 

b I:S00-750m; 2:750- IOOOm; J:l000-1250m; /4:12"50-ISOOm; 5: 1500- 1750m; 6:1750-2000m; 
7: 2000-22~0 m; 8: 2250-2500 m; t): 2500-2750 m; 10: 2750-3000 m; 11 : JOOO-J250 m, 

c nonbracketed numbers refer to numbered citations in reference list. 

d AJB, A.J. Bowyer; JC, J. Calder; DC, D. Cardinal; MJC, M.J, Chambers; OAC, O.A. Christcnsen; 
AD, A. Dreimanis; JD, J. Dumanski; BC, B. Cadd; EC, E. Gryba; RCH, R.C. Holloway; LEJ, l.E. Jackson Jr.; 
BHL, B.H. luckmiln; HN, H. Nichols; SP, S. Pawluk; BOR, B.O. Reeves; NWR, N.W. Rutter; 
AMS, A. MacS. Stalkeq JAW, J.A. Westgate; MW, M. Wilson. 

e latitude and longitude estimated lrom si te description. 
1 no NaOH leach pretreatment; single count. 

g CSC-141 and CSC-161 likely date the same tcphra. 

h cold NaOH leach pcetreatment. 
1 age corrected 6 1 ,C -23.6°/00 • 

i no NaOH leach pretreatmenlj one J-day count. 

k GSC-1255, GSC-1298, and GSC-1158 (see Tilblc 10) from a series of archeological Jiving floors. 
1 no NaOH leach pretreatment; mixed wi th dead gils; single long count. 

m sample over lies Mazama tephra. 

n sample partly collected from within tephra. 
0 mixed with dead gas. 

P 6 .,C -28.8°/.,.. 

q 24-hour NaOH leach pretreatment. 

RGH fossil pollen 

RGH fossil pollen 

RGH fossil pollen 

R.GH fossil pollen 

RGH fossil pollen 

RGH fossil pollen 

RGH fossil pollen 

~mples TX-25}) through TX· 2.557 range from 4 . .5 to 0 . .5 m aOOve 

M.izama tephra and a re apparently contaminated by dead carbon. 

Samples TX-25..58 and TX-2559 lie below the Mazama tephra, but 

these da tes are suspect due to the contamination ot the 

overlying dates ffOm the same core. 

r GSC-1209, GSC-1819, RL -905, and CX-6397-A corroborate one another. 

s GSC-1209, GX-6397-A, GX-6396-A, GX-6395-A, and GX-6)94-A from the same series. 
1 two !-day counts. 

u from the same series as GSC-1209. 

v GSC-906 and GSC-894 Jrom the same horizon. 

w .5% of outer shell leached; mixed with dead gas; one ]-day count, 

x GSC-~77, GSC-53 1, and S-.581 from the same sec tioo. 

Y three 1-day counts. 

z no NaOH leach pretreatment, mi)[ed with dead gas. 

aa HCl treatment. 

bb HCI and NaOH n-eatment. 

cc possible contaminatioo by living rootlets. 

dd extracted from paleosol. 

ee age corrected 6 tJC 0 / 00 -28.19 
11 age corrected 6 1,C0 / 0 ., -27.4& 

gg age corrected 6 1 3 C0 I oo - 27.66 

hi\ age corrected 6 'lc•t .... -17 . .54 

ii age corrected 6 11C0 / 00 -26.22 

jj age corrected 6 13 C•,1/ 0 ., -27.22 

kk ~gecorrected 6 1 1 C"/00 -27.63 
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Table 10. Radiocarbon dates related to Paleosols 

Sample 1 Site No. Laboratory Dale Localion Elevation 
(EL. Fin. 10) DatinR No3 (yearn BPI L-lity (Lal. *N Long. OW1 Crwprngb ReferenceC ~ o l i e c t a s ~  Material Comments I 

GSC-705' 

CSC-741~ '~  

~ s c - 7 4 3 ~ J  

C ~ C - 8 9 8 ~ ~ ~  

~~c.901e.g-ii 

RL-362"l 

RL-447 

RL- I l l  

RL-510 

GX-916 

CSC-1251k 

CSC-1298~ 

GSGII~~~+',~ 

CSC-161q" 

CSC-3 

GSC-369' 

c s ~ 7 5 3 ~ . ~  

1-2610 

1-2429 

1-2428 

1-2609 

1-2608 

csc-8WV 

CSC-857 

GSC-1001~ '~  

CSC-IM~~ 

CSC-13'+1 

CSC-1061 

CSC-1209~'~" 

~ ~ - 6 3 9 7 - ~ " "  

C ~ - 6 3 9 6 - ~ "  

C ~ - 6 3 8 5 - ~ ' ~  

G X - ~ ~ ~ P - A ~ "  

RL-905' 

G S C - I ~ I ~ " ~ ~  

C S C - 5 3 1 ~ ' ~  

GSc-132~~ 

5-19] 

acs-09ci 

~ ~ ~ 2 4 5 9 '  

CSC- 1944" 

1-3672 

GSC-1730' 

1-6061~~~~,gg 

1-5517!'~~ 

1-6062"~ 

CSC-1132~~ 

GSC-660" 

CSC-1068" 

BIRM-714' 

CSC-2802' 

Castle River 

Castle Rwer 

Carille Rwer 

Cmtle River 

Castle River 

Crowrnert Palr 

Crowrnerr Pars 

Crawsnert Paw 

Cmwrnert Palr 

Oldman Gap 

The Cap 

The Cap 

The Gap 

Blwd Indian Rer. 

Tabcr Provincial Park 

Lomond 

Cyprerr Hills 

Cypress Hills 

Cyprerr Hills 

Battle Creek 

Cyprerr Hills 

Cypreu Hills 

Cypress Hillr 

Cros Ventre Creek 

Grot Ventre Creek 

Medicine Hat 

Medicine Hat 

Medicine Hat 

Calgary 

Calgary 

Calgary 

Calgary 

Calgary 

Calgary 

Calgary 

Banff Nslional Park 

Banff National Psrk 

Ban11 Natl. Psrk 

Castleguard Meadows 

Columbia lcelields 

North Sarkalchcwan R. 

Hinton 

Brule Lake 

Brule Lake 

Brule Lake 

Brule Lake 

Edmonton 

Moore Lake 

Mmre Lave 

Smoky River 

Grande Prairie 

25 (p. 2201 

25 (p. 2211 

25 (p. 221) 

26 (p. 671 

26 (p. 67) 

I2 (p. 981 

14 (p. 101) 

14 (p. 1011 

I 4  (p. 101) 

37 (p. 191 

37 (p. 18) 

37 (p. 191 

37 (p. 191 

15 (p. 4) 

14 (p. 61 

I7 (p. 13) 

36 (p. 286) 

1 (p. 159) 

I (p. 1591 

l (p. 1591 

l (p. 1591 

l (p. 159) 

36 (p. 286) 

27 (p. 241 

27 (p. 241 

36 (p. 2871 

36 (p. 288) 

36 (p. 2881 

36 (p. 2901 

61 (p. 2811 

61 (p. 281) 

61 (p. ?XI1 

61 (p. 281) 

61 (p. 2811 

29 (p. 9) 

25 (p. 223) 

17 (p. 131 

43 (p. 233) 

40 (p. 581 

34 (p. 13) 

39 (p. 6) 

10 (p. 1021 

39 (P. 61 

13 (p. 57) 

I 3  (p. 57) 

I3  (p. 571 

36 (p. 2901 

38 (p. 281 

35 (p. 4761 

5 

31 (p. 191 

AMS 

AMS 

AMS 

AMS 

AMS 

ICD 

BOR 

BOR 

BOR 

OAC 

OAC 

OAC 

OAC 

AMS 

AMS 

AMS 

PD3 

PDl 

PDI 

PD3 

PDI 

PD3 

PDl 

M3B 

MIB 

LOL 

AMS 

AMS 

NWR 

MW 

MW 

MW 

MW 

MW 

BC 

AD 

IAW 

AD 

BHL 

A3B 

BOR 

I D  

I E  

JD 

JD 

I D  

SP 

WM 

WM 

IWB 

CSC, Ahr 

blran bone 

gastropod shells 

charcoal 

gastropod shells 

charcoal 

bone 

bone 

bone 

bone 

charred bone 

charcoal 

charcoal 

charcoal 

organic matter 

willow wmd 

gaslropcd shells 

buried soil 

hvmic malerlal 

charcoal 

charcoailboner 

humic roil mstcrial 

humic roil matecial 

buried roil 

humic materiel 

humic material 

charcoal 

gastropod shells 

gasrropod sh l l r  

bison bone 

bone 

bme 

bone 

bone 

charcoal 

carbonized twig 

charcoal 

charcoal 

forest iitter/charcoal 

organic MII horizon 

charcoal 

charcoal 

charcoal 

charcoal 

charcoal 

charcoal 

charcoal fragments 

humic acidp 

charcoal 

humic acid" 

bone 

15 charcoal 

Maximum age for ovcrlyfng palmsol. 

Between two palmsols; gtver mtn./max, ager far lower/ovetlymg soils. 

Between two paieorolr; min./msx. ager for iewer/overlying soils. 

From topmost paleorol; dater paleorol and minimum age for dune formarlon 

3.65 m abwe paleasol; minimum age for paleorol. 

Directly dater a palmrol. 

Maximum age f w  paleoaoi. 

Maximum age lor paleorol. 

Maximum age for paleoral. 

Directly dater buried roil. 

Directly dater buried Ah horizon. 

Minimum age lor buried Ah horizonn. 

Minimum age for paleorol. 

Minimum age far paleosol. 

Directly dates paleorol. 

Maximum date for overlying roil hcriron. 

Peleorol ldentlfied as a black chernozem. 

Minimum age for palmsol. 

Minlmum age for pleasol. 

Minimum age for paleosol. 

Dates paleorol. 

Minimum age for humic rol l  horizon. 

Directly dates a burled black chernozem. 

Directly dater paleorol. 

Directly dater paleosol. 

Maximum age for highcrt of four buried soils. 

hies sediments between second and third lawest of four buried soils. 

Dater sediments between t i l l  and lowen of f w r  buried roils. 

Minimum age for underlying psleosol. 

Approximately dater the burial o l  p lmro l .  

Minimum age lor underly'w paleosol. 

Minimum age far underlying pleorol. 

Minimum age for underlying palmsol. 

Minimum age for paleosol. 

Directly d a t e  paleosol. 

Minimum age Iw vnderlylng tephrs and pleorol. 

Minimum age for overlying paleorol. 

Dater port-Wisconrinan paleorol. 

Directly dater buried soli. 

Directly dater pleorol; also minimum age for underlying pleoroir. 

Date lor pedogenerls and indicates rapid rate of IDerr &paition. 

Dater a possible paleosol in flwdpiain-derived ioerr. 

Dates incipient roll development and hiatus in dune activity. 

Minimum age for paleorol. 

Minimum date for underlying pal-I. 

Minimum age for paleosal; maximum age for overlying loess. 

Buried sod overlies Mamma tephra. 

Minimum age for undcrlyrng paleorol. 

Directly dater pleorol  and hiatus In dune activity. 

Minimum age f w  pleorol. 

Dater palcarol; maximum age lor overlying lirebandr. 

a CSC. Geolqical Survey of Canada; S, University of Sarkatchewan; I, Teledync Iratops; BCS, Brock University; 
CX, Geochron Leboratorieq RL, Radiocarbon Lrd.; BIRM, University 01 Birmingham. 

1: 500-750 m; 2: 750-1000 m; 3: 1000-1250 m; 4: 1250-1500 m; 5: 1100-1750 m; 6: 1750-2000 m; 
71 20W-2250 m; 8; 2250-2500 m: 9: 2500-2750 m: 10: 2750-3W0 m: 11: 3000-3250 m. 

nonbracketed numbers refer to numbered citations in reference list. 

MJB, M. 1. Blk; AJB, A.J. Bowyer; lWB, J.W. Brink; OAC, O.A. Chrirtmreq CSC, C.S. Churcher; AD, A. Dreimanir; 
JCD, 3.C. Driver; ID, I. Dumansk~; IC, 1. Elliot; BG, 8. Cadd; PDI, P.D. Jungerus; LOL, L.O. Lindoe; 
BHL, B.H. Luckman; WM. W. Moore; SP. 5. Pawluk: BOR. B.O.K. Recvel: NWR. N.W. Rutter: AMS. A.MacS. Stalker; 
JAW, J.A. Westgate; MW; M. Wilson. 

CSC-705. CSC-741, GSC-743, CSG898, and CSC-901 obtained from a succession of three paleosalr capped by eolaan sand. 

CSC-743 isstratigraphically lwcr than CSC-741. GSC-901 supports CSC-743. L.3. 

mixed wtlh dead gar; one 3day count. 

date may be several hundred yearr too old; small sample ( I  1.6 gl. 

i latitude and irmglrvde calculated from site desrripf,(on. 

dale Is anomalwrly old when compared to artifacts present in surrounding sediments; probably contaminated by dead carbon. 

cold NaOH leach mtreatment. 6°C; -23.6°1L. 
P" 

I no NaOH leach pretreatment; mixed with doad gar; two I-day counts. 

mage corrected 6°C = -24.6'/,,. 

campariran wlth GSC-1255 giwr a time frame far pdogenerir. 

O cold NaOH leach pretreatment. 

P considered a better determination than charred bison bone from same rite GX-956 

no NaOH leach pretreatment; single count. 

carroboraterrhell date CSG14i from the same hor lm.  

' -ample taken from top of Marama tephra bare of pond sediments. 

pretreatment with Na2Pno7. 2H10; no NaOH leach. 

roil not as well developed ar unit dated by GSC-800. 

" no NaOH leach. 

20-40 cm stratigraphically lower than GSG857. Ccmpariron with CSC-1001 giver a time 
frame for pedogmeJtr. 

mixed with dead gas; 6°C = -24.3'/... 

Y mmple prelreatment with cold NaOH leach. 6 " ~  - -23.P0/... 

CSC-1209. CSC-1819, RL-905, and GX-6397-A corroborate one another. 

CSC-1209. GX-6397-A, CX-6396-A, GX-6395-A, CX-6394-A from the same series. 

bb cold NaOH pretreatment; two I-day counts. 

CC GSC-332 provides a mwe accurate date for paleorol. 

dd CSC-531 and CSC-332 from the same exposure. 

ee sample from s hearth In buried Ah h w i m .  

" HCI and NaOH treatment. 

gg 1.5517, 1-6062, and 1-6061 data the same sequence of palmsols. 

hh pmibly cmtamlnsted by rootlets. 

ii extracted from palmsol. 

ji from ,me bed as CSC-741 and CSC-743. Cicse agreement with CSC-743, suggests 
GSC-741 several hundred yearr loo old. 

Itk no NaOH pretreatment; mixed with dead gas; 6°C - -20.US/... 

NaOH pretrcatmenfi mixed with dead gar; HCl neutralized; 6 "C = -2O.4./... 
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ADDENDUM 

Table  1 

Site: 45 - D a t e  and Laboratory Number: >38 000 (GX- 1207) 

Locality: Watino 

Collector:  JAW Material: Wood 

Comments:  from 6 m of fossiliferous fine grained sediments overlain by 
24 m of glaciolacustrine sediments;  indicates i ce  f r e e  
conditions during the  mid Wisconsinan 

Reference: 26, p. 69 

Table 4 

Site: 4 5 Da te  and Laboratory Number: 35 500 r 2300 1800 (1-2516) - 

Locality: Watino 

Collector:  JAW Material: Wood 

Comments:  from 6 m of fossiliferous fine grained sediments overlain by 24 m 
of glaciolacustrine sediments;  indicates i c e  f r e e  conditions during 
the  mid Wisconsinan; corroborates  GSC-1020, GX-1207,I-2615,I-4878 

Reference: 26, p. 69 

Site: 4 5 3300 
- Date  and Laboratory Number: 35 500 f 2300 (1-2615) 

Locality: Watino 

Collector:  JAW Material: Wood 

Comments:  as above; corroborates GSC- 1020, GX-1207, 1-2516, 1-4878 
and shows 1-2616 to  be too young 

Reference:  26, p. 69 

Site: - 45 D a t e  and Laboratory  Number: 27 400 ? 850 (1-4878) 

Locality: Watino 

Collector:  JAW Material: Wood or peat  

Comments:  a s  above; corroborates GSC-1020, GX-1207, t-2516,I-2615 

Reference: Westgate,  J.A., Fritz,  P., Mathews, 3.V. Jr., Kalas, L. 
Delorme, L.D., Green, R., and Aario, R .  1972 

1972: Geochronology and palaeoecology of mid-Wisconsin sediments 
in west-central  Alber ta ,  Canada. Abst racts ,  twenty-fourth 
International Geological Congress,  Montreal,  p. 380. 

Site: 4 5 3000 Da te  and Laboratory Number: 34 900 t ZOOO (1-2616) - 

Collector:  JAW 

Locality: Watino 

Material: Wood 

Comments:  Da te  i s  disputed by CSC-1020, GX-1207,I-2516,I-2615 

Reference: 26, p. 69 
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