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ABSTRACT 

The radiocarbon-da t e d Quat e rnary history of southern British 
Columbia e xt e nds ove r the past 52,000 years. This interval has be e n subdi
vid e d into 3 major ge ologic-climate units: Olympia Inte rglaciation, Fras e r 
Glaciation, a nd Postglac i a l. 

In southe rn British Columbia the Olympia Interglaciation b egan 
mor e than 52,000 y e ars ago a nd e nd e d about 19,000 y ears B. P. Meagr e infor
mation available from the we st c oast sugge sts that the climate during this 
p e riod was cool a nd damp but probably not too diffe r ent from pres e nt. Bison 
a nd E guus bones c ollect e d from d e posits of this a ge in the inte rior of British 
C o lumbia indicate tha t the climate w as su c h tha t it c ould support large h e r
bivorous animals. The Olympia Int e r glac iation s e dime nta r y framework, the 
pr o c e s se s a c tive a nd the d e posits form e d, we r e similar to thos e of the same 
a r e a at pr e s e nt. Three m a jor d e p os itiona l c ycl e s h ave b een r e cogni zed: 
(1) a n e arly p e riod o f d e po s ition a t b a se l evels hi gh e r than pr e s e nt, (2) a 
p e riod of low b a s e l evels, and (3) a l a t e e pisode of d e position a t bas e l e v e ls 
a bove those o f present d ay . 

Frase r Glac i a ti on i ce did not occupy the lowlands of southe rn 
British Col umbia until l a t e r than 1 9,000 y ears a go , but prob ably b egan to 
build-up in the mo unta inou s a r eas be fo r e tha t time . P a r t s o f the we st c o a st 
we r e i ce fr ee about 1 3 ,000 yea r s ago and a ll of s outhe rn Briti s h Columbia was 
probably a s f r ee of i ce a s a t present by 10,000 y ea rs B. P. 

From the t ime o f d egl ac i ati o n t o a b ou t 8,000 y ears ago , isosta ti c 
move m ent s t e nde d t o contr o l l ocal sea l eve l and to mask e ust a ti c c hange s. 
T h e a ppa r e nt sea l eve l s we r e hi gh, d ue to i so st a ti c d e pres sion at the time of 
F r ase r d egl ac i at i on . I sos t a ti c a d justmen ts cau sed l ocal sea l eve l s to fa ll 
during d e gl ac i a tion, ri se again a b ou t l l ,000 y ea r s ago a nd fa ll b e l ow the pr e s
e nt l eve l a b o u t 8 ,000 y ea r s B . P . At t h at t im e , it a ppear s tha t a pproximate 
i sostati c equilibrium was ac hieved and t h e l ate r s ea l eve l hi story i s l arge ly 
one of c h a n ges in r esponse to wor ldwide e ustati c flu c tuations. 

The P os t gl ac i a l record of sou t h e rn Brit ish Columbi a include s 
four d a t e d a sh fa ll s : (l) Mazama , a b out 6,6 00 yea rs B .P., (2) St. H e l e ns Y, 
a b out 3 , 3 00 years B. P ., (3 ) B rid ge R i ver , a b ou t 2 ,400 years B . P ., a nd 
(4 ) St. H ele n s W ( ? ), l ater t h a n 1 , 20 0 years B. P. T h e cl imate was cold 
12,000 years ago , b ut it warmed sufficien t l y t o b e s imil a r to t h e p r e s ent w he n 
m ost o f sou t h e r n Bri tis h Co l umbi a was de gl ac i ated. A the rma l m aximum 
a b o u t 6 ,000 years ago was fo ll owed by a cool er p er i od w hi c h p e r s i ste d unt il 
prese nt. G l ac i a l a d van ces took p l ace 3, 0 00 t o 2, 500 yea r s ago a nd in t h e p a s t 
few cen t u r i es . During t hi s most recent a d van ce , t h e a lpine gl ac i e r s of s o u th
ern B ri t i s h Col umb i a we r e more extens i ve t h an at a n y time s ince t h e e nd of 
Fraser G l ac i ation about 10,0 00 years ago . 

' ' RESUME 

La chronol ogie clu Quatcrnaire en Col ombi e - Brit a n n ique mer i
clionale, tcll c q u 1 etablie au racliocarbonc, rcmontc a 52, 000 an s. Cc temp s a 
cte clivise en tro i s periocles geo l ogiqucs et clirna tiques : 1 1i ntergl ac i a i re 
cl 1 Ol yrnpia , la glaciation de F ra scr et la periodc p o s t glaciai r e . 

D an s le sucl de l a Colombie - Britannique , 11 inter gl acia ire cl 1 01 yrnpia 
a cornnlCnce i l y a 52, 000 an sets 1 est tcrmine il y a en vir on 19 , 0 00 a n s (B . P .). 
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Le peu d e rens e ignements obtenus par l'etude d e la c1'lte oue st laisse supposer 
que le climat au cours de cette periode e tait frais et numide mais probablement 
sans etre bien differ ent du climat actuel. La mise a jour clans 1 'interieur de 
la Colombie-Britannique d'ossements d e bisons et d'equides datant de cette 
epoque revele que l e clim.at permettait aux grands h erbivore s d'y vivre. La 
structur e sedimentair e , l e s transformations et les depots au c ours de l'inter 
glaciaire d'Olympia etaient semblables a ceux de la region actuelle. On dis 
tingue trois prin c ipaux cycles de dep6ts: 1) une periode ancie nne d e dep6ts 
a des nive aux d e base superieur s au palier actuel, 2) une periode de dep6ts 
a d e s niveaux inferieurs er 3) une periode plus recente d e de pots a d e s niveaux 
de base plus eleves q ue ceux d'aujourd'hui . 

L e s glaces d e la glaciation d e Fras e r n ' ont envahi l e s basses
t erre s du sud de la pro v ince qu'il y a 19, 000 ans, mais elles s ' etaient proba
b l ement accumulees clans l e s montagnes anterieurement a cette epoque . 
Certains secteur s d e la c1'lte ouest etaient libres de g l ace s il y a 13, 000 ans 
et ve rs 10, 000 and (B . P.) la Colombie-Britannique meridionale etait proba
bl ement entib· ement liberee et telle qu' e ll e apparait a notre e poque . 

D u retrait des glaces jusqu'aux environ s d e 8, 000 ans, les 
mouvements isostatiques a nt cu tendcnce a cont rOl er le niveau de la mer a 
l' echell e locale et a masquer !'evolution eustatique . L e niveau apparent de la 
m er etait ass ez e!eve en raison d'une d epression isostatique lors du recul de 
la glaciation de F raser. Le retablissement isostatique a occasionne une 
baiss e local e du niveau de la mer au cours du recul glaciair e , puisunehausse 
il y a 11,000 ans et une baiss e au niveau actuel ve rs 8 , 000 ans (B. P. ). A 
cette epoque, il semble q u ' un certain equilibre isostatique se soit manifeste; 
depuis l ors, l es fl uctuations du niveau de la mer dependent de cell e s duniveau 
eu statique mondial. 

La cnronol og i e p ostglaciaire de la Colombie - Britannique meri
dionale cornp rend quatr e chutes de cendres d e dates connues: 1) la chute de 
Mazama, i l y a e n vir on 6 , 6 00 ans (B. P. ), 2) de St-H elens Y, il y a en vir on 
3, 300 ans (B. P . ), 3) de Bridge River, vers 2, 400 ans (B . P.) et 4) de St
Hel en s W (?), posterieure a 1, 200 ans (B . P, ). L e climat etait froid il y a 
12,000 ans, mais il s' est rechauffe suffisamment apres le retrait des glaces 
du s ud de la Colombie - Britannique pour ressembl e r au clin"1at actuel. Une 
temperatur e maximum vers 6, 000 ans a ete suivie d'un e periode plus fratche 
q n i se pour s uit actuellement. D es avancees glaciaires ant eu lieu entre 3, 000 
et 2, 500 ans (B. P.) et d e p uis q uelques siecles. Au cours de l ' a vance e la plus 
rec e nte. l es glaciers alpins de la Colombie - Britannique meridionale etaie nt 
plus v aste s qu'a aucun temps depuis la fin de la glaciation de Fraser il y a 
environ 10, 000 ans. 



RADIOCARBON GEOCHRONOLOGY OF 
SOUTHERN BRITISH COLUMBIA 

INTRODUCTION 

This p a p er c onsists of a c hronolo gy of the last 52 ,000 years of 
the Qua t e rnary of south e rn British Columbia and a compilation of mo st pub
lishe d radio carbon d ates of geo lo gic significance . Much of thi s ch ronolo gy is 
bas e d on work publishe d by .a numbe r of people ove r the p ast twe nty yea r s a nd 
the r ead e r i s refe rre d to t h e origina l papers li sted as r e ferences for s pec ifi c 
d etails. 

The radioca rbon-dated histo ry of southern Br iti sh Columbia 
cove r s t h e l ast 52,000 years . This p eriod has been subdi v ide d into t hree 
m a jor geolo gi c -climate unit s, Olympia Interglac i a tion, Fraser Glaciation and 
Postgl ac ial (Fi g . 1). The radiocarb on dates h ave b ee n tabulate d as r e late d 
g roups assoc i ated w ith each of these major units. Wh ere possible, a biblio
graphic sour ce i s gi ven for each d ate (generally in Radiocarbon) and credi t i s 
given to t h e o riginal collec tor. All ages m e ntione d in this p aper a r e in r adi o 
carbon years based on the or i gin al ("Libby ") half life of 5,568 ± 3 0 years or 
5,570 years. 

D ATES BEYOND RADIOCARBON RANGE 

The distribution of radiocarbon dates whic h are b e yond d a tin g 
range i s s h own on Figure 2 and the d ates are tabulated in Tabl e I. In inter 
pre ting these dates , one must be ca r eful not to us e t h e numb e r othe r tha n as 
a minimum date. The t ime - stratigraphi c s i gni ficance of a n infinite d ate i s 
very h eavily d e p endent on t h e strati graphic interpretat ion made o f the sampl e 
coll ecti on s it e. 

It a ppears t hat the m ajo rity of infinite d ates li sted come from 
d e posits of the la s t nongl ac i a l p e riod, as the d ated h o ri zon gen e r a lly is over
l a in by no mor e than on e till. This in itself i s not proof that the sampl es 
for m e d during the l ast nonglacia l as i ce s h eet s do not l eave a till cove r on a ll 
o lder d e posits. In the Inte rior Syst em'~, h owever, surface till is the only t ill 
present in a ll but a few exposures and, w h e r e olde r gl ac i al materials are 
found, they are gene rally separated from d e posits of the l ast Glaciation by a 
thick sequence of nonglacia l strata . If the gl ac i a l d e posits found at the s ur
face of an individual exposure were l a id down during a gl ac i ation other t h an 
the la st, on e would exp ect to find some s upporting evidence in t h e gen erally 
excelle n t exposures. 

The majority of li sted dates t h at are beyond r adiocarbon dating 
range come from the vic inity of the Strait of Georgia . Several of t h ese are 
from below two tills, but most were collecte d from below only one till. Man y 
of the dates from b e low one t ill can probabl y be ass igned to t h e Olympia 

~:~ 

Physiographic n ames in this report are t h ose used by Holland (1 964, Fig. 1). 
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Int e r gl ac i a l geologic - c limate unit as the dated sediments lie w ith apparent 
conformity or w ithout intervening glac i a l d e p osits below d eposits w hich con 
tain organi c material of finit e Olympia Interglaciat i on radiocarbon age (Fyles, 
1963, p. 38 ; Dyck et a l., 1965, p. 37). 

OLYMPIA INTERGLACIATION 

The Olympia Inte rglac i ation is defined as t h e "climatic epi sode 
immedi at e ly preceeding the last major gl aciat ion" (Armstrong et a l., 1965, 
p. 324). Exten sive d e posits of thi s inte rval lie on e i t h e r side of the Strait of 
G e orgia a nd scatt ere d d a t e d oc c urr e n c e s of Olympia d eposits h ave been 
r e ported from major valleys of the Int e rior Syste m. Figure 3 shows the di s 
tr ibution of l ocalities from whi c h the fin i te Olympia Inte rglac i ation dates 
li ste d in Table II wer e colle cte d . 

Int e rior System 

Finite radioc arbon dat e s from nonglacial deposits o lder than 
Fra s e r Gl ac i at i on in the Inte rior Syste m range from 43,800 ± 800 to 
19,100 ± 240 years B.P. (GSC.:740 and GSC-913, Tabl e II, Fulton, 1968 and 
Smith, 1969). About a ll tha t c an b e s a id about the climat e of this interval i s 
that, for at l east p art of the time , it w as w arm and humid e n ough for the a r ea 
to b e for e sted (Fulton, l 965 a , p. 99) and to support large v e rte brate s such 
as: B is on sp. and Equus cf. c onve rsidens (C. R. Harrington and 
C . C. Chu rche r, personal c ommunic ation). The ge omorphic frame w ork 
during thi s p e riod was rou ghly simila r to tha t a t pr e s e nt, w ith large v alle ys 
fi ll e d in part by sediments and in p a rt by l ake s , set b e t wee n hilly upland or 
mountain blocks. The s e dime ntation patte rn was c ompl e x, as it i s at pres e nt, 
w ith stre ams and rive rs pushing fa ns and d e lt a s into the main v a lleys and l ake 
b a sins . The main v a lle ys a c t e d as c h a nne ls for t h e advan c i n g Fraser 
Gl ac iation ic e so that muc h of the olde r s e diment wa s r e moved. During d e gl a 
cia tion, major gl a c i a l lakes fo rme d in m a ny valleys s o tha t the o lde r d e pos i ts 
w hic h r e maine d we r e burie d und e r thi c k c ove rs of sil t (Fulton, l 96 5b). The 
irregul a r e rosion combine d w i th l a t e r bur i a l h a s r e nd e r e d sc ar ce exposur e s 
o f s e dime nts predating Frase r Glac i a tion in t h e Int e rio r Sys t e m a nd h e n ce 
d e t a il s of s e d i m entation and dr a inage a r e n ot we ll known. 

With on e excepti on, sing l e exp o sur e s pr ove n t o span l ong inte r
vals have not b ee n found. The except i on is in the Pur ce ll Tr e n c h w h e r e 
a n on gla c ial radio carbon-date d s e que n ce e xte nds f r o m 25,840 + 320 to 
43, 800 :!:_ 800 years B . P. (Ful t on, 196 8, GSC-715 and GSC -7 40, Tabl e II). 
Els ewh e r e , single date s fr o m exp o sur e s ar e e ithe r infinite (F i g. 2 and 
Table I) o r fall in the 19,000 t o 23,000 ye ars B . P . inte r va l. This time dis 
tributio n o f dat e d d e p o sit s suggests that the O l ympia Inte r gla c iati on containe d 
two m ain p e rio ds during w hi c h base leve l was as high o r hi gh e r than pr e s e nt 
bas e l eve l. The first o f the s e was mo r e than 37,200 ye ars a go (GSC-2 58 , 
T able I) ; th e s econd occu r r e d f r om abou t 22, 900 :!:_ 1 , 500 radiocarbon y e a r s 
a go (I - 773, Table II) until ad v ance o f Fras e r G l a ciati o n i ce . Dur ing the time 
betwee n t h e s e t wo in terval s , stre ams p ro bably d i s s ec t e d the i r e arlie r d e p os
it s a n d con t inue d s e dime n t d e p os ition in lake basins, H ow eve r, as the se de pos 
i t s f o r me d b e l ow pr e s e nt bas e l eve l, d rillin g o r exca v ati on ar e the only w ays 
we can l oc at e the s e s e diment s to day. Ev ide n ce of this succe ssion c an b e s een 
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Radiocarbon dates pertaining to Olympia Interglaciat ion 

Loc ation Published 

Site No . Laboratory Collec tor Haterial 
Fig . 3 Dat i ng No . Date 

Lat. N. Lon g . w. Radiocarbon Page 
Volume No . 

1 GSC-913 19' 100' 240 50°18 ' 118°51 ' 12 72 G.W . Smith plant de tritus 
2 GSC-2 10 19' 150 ' 250 qa0 46 ' 36 " 123°53 ' 36 " 7 36 E. C. Halstead organi c s ilt 
3 GSC - 194 20 , 230' 2 70 50°56 ' 10" 119°24 ' 15" 7 33 R.J . Fulton wood 
4 GSC -195 21 ,070' 290 48°46 ' 30 " 123°56 ' 50 " 7 36 E . C. Hals tead wood 
5 GSC- 173 21,500 1 300 52°06 I 118°23 I 7 32 ll . W. Nasmi th wood 
6 GSC-4 77 21 , 630 ' 870 50°3 7. 30 " 119°11 ' 50 " 9 172 R. J . Fulton wood 
7 GSC -1 258 21 , 700 ' 240 52° 11 ' 40 " 118°27'2 3" 13 - R. A. Achard wood 
8 GSC - 317 2 1, 730 ' 230 48°46 . 43" 123°53 1 36 " 8 111 E. C. Hals tead wood 
9 GSC-84 22 , 600' 300 48°29 ' 40 " 123° 19 '10 " 5 50 J . G . Fyles plant f ibe rs 

10 1-773 22 ' 900' 1500 52°07 ' 118°24 I 8 175 F. Hy lrea wood 
1 1 GSC-518 23 , 840' 300 48°37' 12) 0 )1 I 9 173 E. C . Hals t ead wood 
12 GSC - 59 23 , 920'420 48°38'40 " 123°19' 40 " 5 51 J . G. Fyles wood 
13 GSC - 318 24 , 060 1 300 48°45'2 2" 123°40'15 " 8 111 E.C . Hals t ead peat 
14 GSC- 385 24 . 380• 350 48°45 ' 22 " 123°40 '1 5" 8 111 E . C . Ha l s tead pe at 
15 L-50 2 24 ,400•900 49°17 ' 123° 13 ' 3 148 J . E. Annstron g wood 
16 GSC-108 24 , 500 .!. 500 49° 17' 123°13' 5 47 J . E. Armstrong wood 
46 1-122 5 24 , 560 • BOO 48°34 I 123°22 ' unpub 1 i shcd F. . C. Hal s t ead wood 
17 GSC - 58 25 , 000 • 400 49°56 ' 50 " 125°35 . 50 " 5 48 J . G. Fyles woo d 
18 GSC-109 25 ' 100' 600 49°16 ' 123°15 . 5 48 J . E. Annstrong pea t 
19 GSC - 96 25 ,1 90 ' 470 49°51 ' OS " 125°37 . 20" 5 49 J . G. Fyles wood 
20 CSC -71 5 25 , 840' 320 50°15 . 116 °59 ' 10 225 R. J . Fult on wood 
21 CSC -S 3 26 , lOO • 400 49°40 ' 10 " 124°53 ' 50 " 5 49 J . G. Fyles wood 

I 22 GSC-124 26,450 • 520 49 °14 ' 122°4 7 ' 6 171 J . E . Armst r ong peaty s ilt 
23 CSC - 5 36 27 , 180 • 460 49°14 ' 122°4 7 ' 9 173 J . E. Arms t r ang wood 

I 24 r:sc -263 27 , 670 ' 410 49°22 ' 124°31' 7 37 J . r. . Fy l es peat 
' ~') (,SC-2)2 27 , 960 · 420 49°22 ' 40" 123°59 . 30" 7 37 R. J. 1-lo t t wood ; 

Lh LSC -9 5 28 , 800 + 740 49°40 ' 10 " 124 °53 ' 50 " 5 t,g J . G. Fyles wood 
l7 J.-424C 29 ' 300 ' 1400 49°36 ' 124°49 ' 1 10 J . r; , Fyles wood 

I :_:ij L-4 24 E 30 , 000 • 1200 49° 36 ' 124°49 ' 1 ll J . G. Fyles wood 
,:11 LSC-563 30 , 180'530 49°5£. ' 45" 119°20 . 30 " 12 73 E. Livings ton wood 
30 L-424B 30 , 200' 1300 49°36 ' 124°49 ' 1 10 J . r. . Fyles peat 
31 c;sc-1005 30 , 700 • 1090 49°5 3 ' 30 " 119°24 . 30 " 12 73 E. Livings ton wood 
32 l( GSC )- 214 32 . 200' 3300 49°19 ' 123°03 ' 4 35 J . E. Ar mstrong peat 
33 GSC - 221 32 , 580' 720 49°14' 30 " 123°01 I lS " 7 35 J . E. Armstrong wood 
34 GSC-493 32 , 710•800 50°15 ' 116 °59 ' 10 224 R. J . F'ulton wood 
35 CSC-1008 33 , 000' 280 49°21 ' 00 " 117°44 I SO " 12 70 R.J. Fu l ton charcoal 
36 GSC -93* 33 , 200 ' 2300 49 ° 21' 123°02 I 5 48 J . E. Armst r ong wood 

j 1800 
37 GSC ··542 33 , 700•300 S0° IS I 116 °S9 I 10 22 4 R. J . Fu1ton wood 
38 L-4SSB 35 ' 400. 2200 S0°05 t 12S

0
02 ' 3 14 7 J . G. Fyles wood 

39 GSC-200 35 , 600 ' 3000 48°34 ' 123°22 ' 7 36 J . G. Fy l es soi 1 
49 GSC-93* 36,200.2200 49°21 ' 123°02 . 7 26 J . E. Armstrong wood 

' 500 
40 CSC -1 017 41 ,soo• 520 50° 15 ' 116°59 ' 12 70 R.J , Fu l ton peat 
41 GSC-716 41 ' 800' 600 SQ 0 1S I 116 °59 I 10 224 R.J , Fu1ton wood 
42 GSC -733 41 , 900 ~ 600 SQ0 1S I 116 °S9 I 10 224 R. J . Fulton wood 
43 GSC-1 01S 42 , 300 ' 650 50°15 ' 116°S9' 12 70 R. J . Fu1ton plant fragmen t s 
44 GSC-720 42 , 300'700 50° 15 I 116°15 . 10 224 R.J. Fulton peat 
4 7 GSC -740 - 2 43 , 000'600 51°15 ' 116°59 ' 13 - R. J . Fu l ton wood 
48 GSC-1017- 2 43 , 600 .!. 700 51 °1S ' 116°S9 ' 13 - R. J . Fu1ton peat 
45 GSC -740 43 , 800 ' 800 50°1S ' 116°S9 1 10 224 R.J. Fulton wood 

*GSC-93 was da t ed twice . TI1 e older date was obtained in the SL counter and i s the more r eliab le. 
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in the sedimentary record at two places in the Interior System (Fulton, 1965a, 
pp. 89-93 and pp. 98-100) where oxidized nonglacial sedime nts containing 
organic material beyond radioca rbon d ating range are unconformably over l ain 
by unoxidized sediments presume d to have be e n d e posite d shortly before 
Fraser ice advance. 

Three sample dates from the Inte rior System fall b etween the 
two periods of high bas e leve l. Two of the samples, from a former lake 
basin fill, were obtained by drilling below present base l eve l (30, 180 ± 530 
and 30,700~1,090 years B.P., GSC-563 and GSC-1005, Table II). The third 
sample (33,000 ± 280 years B.P., GSC-1008, Table II) came from a pal eosol 
and therefore deposition did not necessarily b ea r a definite relationship to the 
base level of that time. 

The youngest pre -Fras er Glaciation date from the Interior 
System (19,1 00 ± 240, GSC-913, T able II) is from the contact between a suc
cession of flood plain sediments and an overlying, sterile, regularlylaminated 
grey silt on Be ssette Creek south of Mabel Lake (Smith, 19 69, p. 54). Smith 
does not provide an expl anation for the sudden c hange from flood plain depos
ition to stable lake sedimentation ("Information n ecessary to d educe the cause 
of the change from fluvial to lacustrine conditions is not provided by the avail
able exposure", Smith, 1969, p. 57). Mullineaux et al. (1965) describe an 
almost identical succession from an expos ur e in the Puget Lowland. Their 
lower unit is interpreted as being "deposited in a nonglacia l envi ronment of 
flood plains and shallow lakes". They interpret the thinly laminated clay and 
silt unit as "hav ing been deposited rapidly in a relatively stable lacustrine 
environment" and say that the lake probably formed w h e n Fraser Glaciation 
ic e advance blocked regional drainage (Mullineaux et~·, 1965, pp. 
If this explanation is adopted for the rapid change from flood pl a in to l ac u s
trine environment d e posits in the Bessette Creek section, 19,100 ± 240 is a 
moderately accurate d ate for the end of Olympia Interglac iation in the Inter ior 
Plateau. 

Strait of Georgia Region 

In originally defining Olympia Intergl aciation in the coastal area, 
finit e radiocarbon dates we r e cited to indicate that the nonglacial period l asted 
from before 36, ZOO until after 19, 150 years ago (Armstrong et al., 1965). It 
seems reasonable, howe ver, to extend Olympia Inter gl aciation time to at l eas t 
51,000 years B. P. (GSC-94-2, Table I) by including the basal "Quadra 
sediments " unit of Fyles (1963) in the Olympia Intergl aciation. Fyles says 
that " Quadra sediments" were deposited during the last nonglacial p e riod 
(defined as Olympia Interglaciation, Armstrong ~ al. , 1965). Fyles (1 963, 
pp. 20, 28 and 33) divides "Quadr a sediments" into three units: a lower b asal 
clay unit which "appears to r eco rd the transition from glacial to marine 
conditions"; a middle plant-bearing silt-gravel unit which could have accum
ulated " either in the channels, flood pl ains , and back-swamps of a r iver plain, 
or in dunes, l agoons and marshes a l ong a shelving shore line"; and an upper 
sand unit which "is a fluvial plain deposit". This succession appears to be an 
ideal interglacial sequence which begins w ith a deposit formed as ice retreated 
from an isostatically depressed basin, progressed into a swampy coastal plain 
situation and ended with an influx of coarser fluvial sediments burying the 
older deposits. Fyles (1963, p. 38 and in Dyck et al., 1965, p. 37) and 
Armstrong et~· (1965, p. 326) question the inclusion of the lowest 
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"Quadra sediments" unit of Vancouver Island in the Olympia Interglac iation 
because radiocarbon dates from this unit, so far, have all b een infinite (~ 
Table I), w h e r eas thos e from the overlying unit h ave a ll b een finit e . Howeve r, 
as Fyles {1963, p. 22) states that the contact between upp e r " Quadr a 
sediments" units a nd the l ower is, in places, grad ational and as gl ac i al d e pos
its have nowhere b een d esc ribe d as occurring between the lower and upp e r 
units of the "Quadr a sedime nts 11 , it is ass ume d that all three "Quadra 
sediments" units were deposit e d during the same nonglacial period. 

Little publi shed informati on is available on clima tic inte rpreta 
tion of the Olympia Inte r gl ac i ation in the coastal area. Fyles (1 963, p. 3 7) 
says that at l east part of the r egion was forested a nd that t h e climate during 
p a rt of the interval was p robably cool or tempe r ate . Easte rbrook {1 969, 
p. 2279), w riting a bout Whitby Island to the south, says that pollen analysis 
of pe a t b e ds d e posite d b e tween 27,200 a nd 22,700 years ago indicates a cool 
moist c lima t e . 

The youngest pre- Fraser Glaciation date from the St r a i t of 
G e or gi a region (19,150 ± 250, GSC-2 1 0, Table II) comes from the Cowi chan 
River valle y n ear the south end of Vancouver Island . Hals tead (in Dyck~ a l., 
1965, p. 36 and 1966 , p. Ill) co rre l ates the e nclo s ing deposit s w i t h " Quadra 
s e diments ' ' . 

FRASER GLACIATION 

Fraser is the name gi ven to t h e last major gl ac i ation in Briti s h 
Columbia {Armstrong et ~., 1 965). In the Puget Lowl and and Strait of 
Geor gia r egion, it h as b een subdi v id e d into Evans Creek Stade , Vas hon Stade , 
Eve rson Inte rstade , and Sumas Stad e {F i g . 1). At the pres e nt t ime none of 
these subdi v i sions h ave been r ecognize d in the Interior System. 

Strait of Georgia Region 

E v ans Creek Stade : E vans Creek Stade is d e fin e d as the " C limati c e pis ode 
e ar l y in Fraser G laciation during whi c h lar ge a lpine g l aci e rs f ormed ... " 
(Armstrong ~al., 1 965 , p. 32 6 ). The e pisode was recognized in the west 
ern Cascade M ountains ad jacent to the P u get Lowland where glac ial de posits, 
referr ed to as Evans Creek, underlie g lac i olac ustrine sand deposite d at Vas h on 
Stade maximum (Crande ll, 1963, pp. 32--36). The onl y plac e in southern 
Br iti sh Columbia whe r e a distinction has been made between alpine advanc e 
stage depos it s and later, Vas h on Stade ice sheet, d e posits is the Cow ichan 
River va lley of southern Vancouver I sland (Halstead, 196 8 ). A maximum age 
of 19,150 .:':_ 250 years B.P. (Hals tead , 1968, GSC - 2 10, Table Ill) has been 
indicated for thes e Evans Creek Stade deposits by organi c material dated from 
underlying nonglac ial sediments in t h e Cowichan River valley. Evans Cre ek 
Stade i s not differentiated from Vashon Stade or Fraser G laciation o n the 
stratigraphic chart (Fig. l ) as, at the present time, very little is known of 
the extent, age and significanc e of deposits of this stade in southern British 
Columbia. 

Vashon Stade: The Vashon Stade has been define d as the "la st major climatic 
e pisode during w hi c h drift wa s d epos'ited by cont inental ic e or i gin atin g in the 
mountains of the m a inland of British Columbia and occ upyin g the low land s of 
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southwestern British Columbia and n o rthwe stern Washington" (Armstrong 
~ !!].. , 1965, p. 327). During the V a shon Stade , ic e moving out of the Coast 
and Insular Mountains fill e d the vall e ys, cove r e d the low lands and pushed 
south across the Fraser L owland and dow n the Strait of Georgia as an ic e 
sheet. Fyles (19 63, p. 40) says Vashon i ce was thic k enou gh t o flow across 
the Vancouve r Isl and Mountains. M ath ews e t a l. (1970, p. 691) are more 
spec ifi c and sugge st that the i ce ext end e d upward to about 4,000 or 5,000 feet 
in the mounta ins of V a ncouve r Island a nd d e cline d southw ard to about 3,5 00 feet 
n ea r Victoria and 1,500 feet ne a r the west e nd of Juan de Fuca Strait. To the 
south, the Vashon i c e t e rminated in t h e s out h e rn Puget Low land about 50 miles 
s outh of Se attl e (Mullineaux e t!!].., 1 965 , p. 08). Most w orkers refe r to th e 
ice as t e rminating on the continental s h e lf a t the west e nd of Jua n d e Fuca 
Strait (Wils on, 19 58) but no one h as actually d e fine d a limit. And e rson (1 968) 
disput es the generally acce pte d v i ew and states that "there is no sedimentary 
evidence (submarine) that t h e V as hon 1 J u a n de Fuca 1 ice l obe p e n etrated to 
the Pacific Ocean as previously postulated". Instead, he suggests tha t the 
terminus lay n ear the e ast ern e nd of Juan d e Fuc a Str a it in the vic inity of 
Vic toria. The youngest limiting maximum d a t e for Vashon a dvanc e is 
19,150 ± 250 years B.P. (GSC-210, H a ls tead, 1 968 , Table Ill). Othe r d a t e s 
of 2 1,070 ± 2 90 and 22 , 6 00 ± 3 00 ye a rs B. P. (GSC-195 and GSC- 84, Tabl e iii) 
fr om underlying nongl ac i a l d e p os its in the Strait o f Ge orgia regi on suggest 
that the V ashon ice shee t did n ot over ride the area until a ft e r 20,000 years 
B.P. Retreat of Vashon Stade i ce , as dated by m a rine d e pqsits laid down 
durin g post-Vashon submergen ce , suggest t h a t t h e Str a it ofGeor gi aandFraser 
L owland we r e unde r go in g d e gl ac i a tion a bout 13,000 years ago (12, 750 ± 170, 
GSC-41 8 ; 1 2 ,740 ± 170, GSC-3 89 ; 12, 500 ~ 450, I(GSC)-9; Table Ill, Fyl e s , 
1963 , p. 74; Mathews et !!].., 1970, p. 695). 

Eve r son Interstade : The Eve r son Interstade i s d efine d as t h e episode of 
Vashon ic e r e treat durin g w hi c h g1ac i omarine, marine , and r e l a t e d d e posits 
accumul a t e d in the coastal l owland s (Armst r ong~ a l., 1 965 , p. 3 27). It is 
said to have begun when marine water inv a d e d the are a and e nde d during 
a d vance of Sumas i ce o r w i t h t h e w i thd r awal of t h e s ea and disappearanc e of 
fl oating i ce. Usin g this d e finiti on , i t fo ll ows that the Eve r s on Inte r stade b egan 
about 13 ,000 years B.P . (s ee retreat o fV ashon Stad e i ce a b ove) a ndha d e nde d 
1 1,500 ± 200 years ago (L-441 B, Fyle s , 1 963 , p . 92; Mathews ~al., 1970, 
p . 696, T abl e IV) on the V a n c ouv e r Isla nd s id e of the Strait of Geo r gi a and 
e nd e d about 10, 690 ± 180 y ea r s ago (GSC-185, T able IV) in Howe Sound on the 
mainland side . Thi s per i od agree s well w ith the Everson Interstade in the 
San Juan Islands as reporte d b y Eas terbr ook (1969 , p. 2284). 

Sumas Stad e : The Sumas Stade was a p e riod w h en , it a ppears, Cordiller a n 
i ce r cadvanced in the Frase r Valley to d e p os it Sumas drift on top of Eve rson 
Interstade d e posits (A r m strong et a l., 1965). Stratigraphic evid e n ce fo r the 
Sumas advance has b een f ound only in the Fras e r L owland (Armstr ong , 1960, 
pp. 12-1 3). Mathe ws e t al. (1970), h oweve r, r e fe r to a submarine moraine 
said to mark the limit -;;fSumas i ce in Howe Sound a nd Hal s t e ad (1 968, p. 141 3 ) 
r efe rs to a still stand in the Cowichan Valley of Vancouver Isl and , w hi c h h e 
a scrib e s to the clima tic c h ange r es p on s ibl e for the Sumas r ead van ce . The 
ave rage d ates of pre - a nd proglac i a l Sumas sampl es as r e porte d by Mathews 
~ ~- (1970, p. 696) i s 11,400 years B.P., indi catin g tha t the Sumas maxi
mum probably occ urr e d soon aft e r tha t time . Easter bro ok (1 969 , p. 2285) 



I 1
s1

.t
e 

N
o

. 

:
fi

g
. 

5 

I ! 
~ 

! 
2 

i 
3 4 5 6 7 8 9 10
 

I 
11

 
' 

33
 

' ' 
32

 
' ' 

12
 

' ' 
l3

 
I 

34
 

14
 

15
 

16
 

1
7

 
1

8
 

19
 

35
 

20
 

21
 

22
 

23
 

24
 

25
 

26
 

27
 

28
 

29
 

30
 

31
 

L
ab

o
ra

to
r

y 
D

a
te

 
D

a
ti

n
g

 
N

o
. 

I G
SC

-
32

5 
I 

5
' 7

90
 '.

14
0 

G
SC

-
39

5 
6

' 7
90

 :
1

5
0 

G S
C

-
22

9 
8

, 2
90

:':1
4

0 
G

SC
-

22
5 

8
,3

60
:':1

70
 

GS
C

-2
65

 
8

, 6
8

0
"1

4
0 

GS
C

-
2

2
8

 
9

,4
2

0
'-1

8
0

 
GS

C
-5

22
 

9
' 8

80
':1

6
0

 
G

SC
-5

35
 

1
0

,4
20

"1
6

0
 

G
SC

-5
19

 
1

0
,4

3
0

"
15

0 
G

SC
-

1
85

 
10

,6
9

0
+1

8
0

 
G

SC
-5

2
3

 
10

,7
90

01
8

0
 

G
SC

-
ll

3
0

 
11

' 2
00

'1
7

0
 

G
SC

-
ll

4
2

 
1
1

,
2
0
0
~
1
9
0
 

! 
G

SC
-2

2
7

 
ll

' 3
0

0
±

19
0 

G
SC

-9
45

 
11

,4
0

0
':

19
0 

G
SC

-
1

1
3

1
 

11
' 5

00
 •

16
0 

L
-4

41
B

 
11

,5
0

0
 •

zo
o 

C
SC

-
18

6 
11

,6
8

0
 ·

1
8

0
 

I(
C

SC
)

-
10

 
11

' 7
80

 :
4

5
0

 
L

-
3

9
1

F
 

11
,8

50
 

3
0

0
 

G
S

C
-1

6
8

 
11

,9
30

 '
19

0 
l(

G
SC

) 
-1

 
1

2
,0

0
0

·4
5

0
 

G
SC

-1
1

1
4 

12
,1

00
' 1

60
 

G
SC

-
24

 
12

' 2
00

 '
16

0 
G

SC
-7

4 
; 

12
' 2

3
0

 '
20

0 
12

,3
50

 ·
2

5o
 

L
-

39
1

E
 

I 
G

SC
-

38
 

12
 '

3
6

0
 

14
0 

G
SC

-8
0 

12
,4

20
 ·

r5
o

 
G

S
C

-
3

9
8

 
12

,4
4

0
·.

23
0 

I(
GS

C
)-

9
 

; 
12

' 5
00

 ~
4
5
0
 

l
(G

SC
)-

6
 

; 
12

,6
25

 
45

0 
G

SC
-2

46
 

1
2

,6
6

0
 

16
0 

I 
G

S
C

-7
63

 
12

, 7
2
0

'1
60

 
G

SC
-

38
9 

1
2

, 7
40

!1
70

 
1 

GS
C

-
4

1
8

 
12

, 7
50

Cl
7

0
 

i ' 

T
AB

L
E

 
IV

 
-
-
-
-

R
ad

i
o

ca
rb

o
n 

d
a

te
s 

c
on

n
e

c
te

d 
w
it

h 
po

s
tg

l
a

ci
a

l 
se

a 
le

v
e
ls

 
d

if
fe

re
n

t 
fr

om
 t

h
e 

p
re

se
n

t 
le

v
e
l 

L
o

c
a

ti
o

n
 

P
u

b
li

sh
e

d 
C

o
ll

e
c
to

r 
S
i
~
n
i
f
i
c
a
n
c
e
 

L
a
t.

 
N

. 
L

o
n

g
. 

\1
. 

R
ad

i
o

ca
rb

on
 

P
ag

e 
V

o
lu

m
e 

N
o

. 

4
8°

2
8

' 3
0

" 
1

2
3°

2
1

'3
0

" 
8 

ll
2

 
E

.C
. 

H
a
ls

te
a
d

 
9

0 
f
t

. 
ab

o
v

e 
* 

4
9

°0
2 

'3
0

" 
1

2
3

°0
4

'0
0

" 
8 

ll
O

 
I<

. L
. 

B
ro

w
n 

5
0

 
ft

. 
b

el
o

w
 
* 

49
°

1
3

' 
1

2
2

°4
2

' 
7 

35
 

A
. 

~
!
c
L
e
a
n
 

34
 
f
t

. 
b

el
o

w
 
* 

49
°0

2
' 

12
2

°1
6

' 
7 

35
 

E
.C

. 
H

al
s

te
a

d 
35

 
f
t

. 
b

e
lo

w
 
* 

49
°

40
'2

0
" 

1
2

4°
5

3
' 

8 
l
l

3 
J
.

G
. 

Fy
le

s 
1

0 
f
t.

 
ab

o
v

e 
'' 

4
9

°1
5

' 
1

2
2

°5
6

' 
7 

35
 

I<
. H

. 
H

a 
th

ew
s 

4
1 

f
t.

 
ab

ov
e 

* 
5

4
°0

3
' 

1
2

8°
3

7
' 

9 
1

74
 

J
.E

. 
A

rm
s

tr
o

n
g 

1
25

 
f 
t.

 
ab

o
v

e 
* 

5
4 °

2
1

' 
1

2
8°

3
1

' 
9 

1
7

4 
J

.E
. 

A
rm

s
tr

o
n

g 
3

0
0

 
ft

. 
ab

o
v

e 
* 

4
9

°0
5

' 
1

2
2

°4
7

'4
5

" 
9 

1
7

3
 

E
.G

. 
H

al
s

te
a

d 
1

0
5 

f
t

. 
b

e
lo

w
 *

 
4

9
°3

5
' 

1
2

3
°1

3
' 

7 
34

 
J

. E
. 

A
r m

s 
tr

on
g 

19
0 

ft
. 

ab
o

v
e 

**
 

5
4

°2
5

' 
1

2
8

°3
1

' 
9 

1
7

4 
J

.E
. 

A
r m

s
tr

o
n

g
 

30
0

 
f
t.

 
ab

o
v

e 
* 

4
8

°2
4

'4
5

" 
1

2
3

°2
1

'1
5

" 
l3

 
-

H
.W

. 
N

as
m
i
t

h 
5 

f
t.

 
a
b

o
v

e
*

 
I 

4
8

°2
4

'4
5

" 
1

2
3

°2
1

'1
5

" 
l3

 
-

H
.l<

. 
N

as
m

it
h

 
5 

f
t.

 
ab

o
v

e 
* 

I 
49

°
3

5
' 

1
2

3
°

13
' 

7 
3

4
 

J
.

E
. 

A
rm

s
tr

o
n

g 
19

0
 

f
t.

 
ab

o
v

e 
''*

 
4

8
°2

7
' 

1
2

3
°2

9
' 

! 
12

 
74

 
H

.\
<.

 
N

as
m

i t
h 

5
0

 
f
t

. 
ab

o
v

e 
* 

4
8

°2
4

'4
5

" 
1

2
3

°2
1

'1
5

" 
l3

 
-

H
.\

<.
 

N
as

m
i
th

 
5 

ft
. 

ab
o

v
e 

'' 
4

9
°3

5
' 

1
2

4
°4

9
' 

l 
1

6 
J

.G
. 

Fy
le

s 
1

2
0

f
t.

 
ab

o
v

e
**

 
4

9
°0

6
' 

1
2

2
°3

0
' 

7 
35

 
J

.E
. 

A
rm

s
tr

o
n

g 
3

10
 

ft
. 

ab
o

v
e 

,•, 
4

9
°3

8
'3

0
" 

1
2

5
°0

0
'1

0
" 

3 
4

8 
J.

G
. 

Fy
le

s 
5

0
0

 
ft

. 
ab

o
v

e 
0
* 

49
° 

29
' 

1
2

4
°4

9
' 

1 
1

5 
J.

G
. 

Fy
le

s 
70

 
f

t
. 

ab
ov

e 
:~"

~~ 

4
9

°1
0

' 
12

2
°3

5
' 

6 
1

70
 

J
.E

. 
A

rm
s
tr

o
n

g 
4

0
 

f
t.

 
ab

o
ve

 
* 

4
9

°1
7

' 
1

2
4

°1
2

' 
3 

4
8

 
J

.G
. 

F
y

le
s 

17
0 

f
t.

 
ab

o
v

e 
''*

 
4

8
°2

4
 '

45
" 

1
2

3
°2

1
' 1

5
" 

13
 

-
H

.\
<.

 
N

as
m

it
h

 
5 

f
t

. 
ab

o
v

e 
* 

4
9

°4
1

' 
1

2
5

°0
2

' 
4 

19
 

J 
.G

. 
Fy

le
s 

1
75

 
ft

. 
ab

o
v

e 
*''

 
4

9
°1

5
' 

1
2

2
°5

6
' 

5 
45

 
\<

.H
. 

H
a 

th
ew

s 
39

 
ft

. 
ab

o
v

e 
'' 

4
9

°1
7

' 
1

2
4

°1
2

' 
l 

15
 

J.
G

. 
F

y
le

s 
1

70
 

ft
. 

ab
o

v
e 

'"
' 

4
9

°4
1

' 
1

2
5

°0
2

' 
4 

19
 

J
.G

. 
Fy

le
s 

1
75

 
ft

. 
ab

o
v

e 
•''*

 
4

9
°0

9
'0

0
" 

1
2

3
°5

8
' 1

0
" 

5 
46

 
E

.C
. 

H
al

s
te

a
d 

3
5

4
 

f
t

. 
ab

o
v

e 
'' 

4
8

°3
5

'3
0

" 
1

2
3

°2
3

 '
30

" 
8 

ll
3 

E
.C

. 
H

al
s

te
a
d

 
25

 
ft

. 
ab

o
v

e 
'' 

4
9

°3
8

'4
0

" 
1

2
5

°0
0

'3
0

" 
3 

4
8

 
J
.

G
. 

Fy
le

s 
5

0
0

 
ft

. 
ab

o
v

e 
*''

 
4

9
°0

1
' 

1
22

°5
0

' 
3 

49
 

J
.E

. 
A

rm
st

r
on

g 
26

0 
f
t.

 
ab

o
v

e 
* 

4
8

°2
8

'3
0

" 
1

2
3

°2
1

' 
7 

36
 

C
.H

. 
C

l
ap

p 
90

 
ft

. 
ab

o
v

e 
'' 

4
8

°2
7

 '
39

" 
1

23
°

26
' 3

6
" 

12
 

73
 

H
. \

L
 

N
a

s
m

i t
h

 
85

 
f 
t.

 
ab

o
ve

 
,., 

4
9

°1
2

'2
0

" 
1

2
4

°0
0

' 
I 

8 
ll

3
 

J
. G

. 
Fy

le
s 

23
0 

f
t.

 
ab

o
v

e 
* 

4
8

°3
9

'3
0

" 
1

2
3

°2
6

' 
I 

8 
ll

3 
E

. 
L

iv
in

g
s

to
n

 
8

0 
f
t.

 
ab

o
v

e 
*''

 
I 

-
· 

-
-

--
-

-
-

-

,·
~E

le
v
a
ti

o
n
 

is
 

th
a

t 
o

f 
th

e 
d

a
te

d
 

se
d

im
en

t 
an

d 
is

 
n

o
t 

n
e
c
e
ss

a
r
il

y 
re

la
te

d 
to

 
se

a
 
le

v
e

l 
a

t 
th

a
t 

ti
m

e
, 

•\"
*E

le
v
a

ti
on

 
re

fe
rs

 
to

 
se

a
 

le
v

e
l 

a
t 

th
e 

ti
m

e 
o

f 
d

ep
o

si
t
i

on
 

o
f 

th
e 

o
rg

a
n

ic
-b

ea
ri

n
g 

se
d

im
e

n
ts

. 

H
a

te
ri

a
l 

p
ea

t 
sh

e
ll

s 
pe

a
ty

 
s
i
l
t
 

p
la

n
t 

d
e
tr

it
u

s 
so

i
l
 

li
m

ni
c 

p
ea

t 
sh

e
l
l

s 
sh

e
l
l

s 
sh

e
ll

s 
w

oo
d

 
s

h
e
l
l

s 
fr

e
sh

w
a
te

r 
s

h
e

l
ls

 
mu

ck
 

sh
e
ll

s 
.... 

gy
tt

j
a 

pe
a

t 
sh

e
ll

s 
s
h

e
ll

s 
p

e
a

t 
w

oo
d 

s
h

e
ll

s 
w

oo
d 

s
h

e
ll

s 
w

oo
d 

s
h

e
ll

s 
I 

sh
e
ll

s 
' I I 

s
h

e
ll

s 

I 
sh

e
ll

s 

I 
sh

e
ll

s
 

sh
e
ll

s
 

I 
sh

e
ll

s
 

I 
s
h

e
ll

s
 

s
h

e
ll

s
 

w
o

rm
 t

u
b

e
s 

sh
e
ll

s 



IN
TE

R
IO

R
 

A
m

e
ri

c
a

 

0 
50

 
10

0 

~
;
l
e
s
 

12
4 
° 

11
6 
° 

\_,_
 

' ' ~
 

F
ig

u
re

 
5

. 
D

is
tr

ib
u

ti
o

n
 o

f 
ra

d
io

c
a
rb

o
n

 d
a
te

s 
c
o

n
n

e
c
te

d
 w

it
h

 p
o

st
g

la
c
ia

l 
s
e
a
 l

e
v

e
ls

 d
if

fe
re

n
t 

fr
o

m
 

p
re

s
e
n

t 
s
e
a
 l

e
v

e
l 

(d
a
te

s 
m

a
in

ly
 o

n
 m

a
ri

n
e
 l

im
it

}
. 

N
u

m
b

e
rs

 
re

fe
r 

to
 d

a
te

s 
li

s
te

d
 i

n
 

T
a
b

le
 I

V
. 

U
1 



- 16 -

reports a date of 9,920 ± 760 years B.P. (I-2280, T a ble Ill) for bo g b ottom 
peat overlying Sumas St a d e outwash. This m eans that Sumas i ce had w ith
drawn from its maximum po s ition before that time, Borde n (1 965 , p. 16 5) 
r e ports Indian occupation at the south e nd of the Fraser Canyon in an a r ea 
that, during Sumas time, would e ithe r have been covered by i ce or flo od ed by 
a glacial lake 9,000 ± 150 years B. P. (S-11 3 , Table Ill). T h e S umas Stade, 
there for e, must have ende d more t h an 9 ,000 years ago . 

Interior Syste m 

Fras e r Advance: At the ons et of Frase r Glaciation, i ce build-up in the 
Int e rior Syste m is b e lieved to have b egun in the Coast and Columbi a Mountains 
w ith ice tongues fr om thes e areas coalescing as an i ce sheet in the Interior 
Plateau. At the southern e nd of the P l ateau this i ce sheet moved south over 
the Intern at ional Boundary to a t e rminus on the Columbia Plateau in northern 
Washington. At Frase r Glaciation maximum, acco rdin g to the " Glacial Map 
of Canada" (Wilson, 1958), ice in the Interior Plateau probably formed a 
dome d mass, the surface of whic h stood higher than the rimming mountains. 

Fraser Ret r eat: The major dome d ice sheet w hich occupied the Inte rior 
Plateau at Fras e r Glac i ati on maximum would h ave acted as t h e main accumu
lation area for the Inter ior System (Flint, 1 95 7, p. 3 06). B ecaus e thi s ice 
sheet was h e ld in place by s u rrounding mountain ranges , i t would h ave been 
n ecessary to r a is e the regional snowline as high as t h e d ome d top of the i ce 
m a ss b efo r e r e treat away from the inside e dges of t h e mountains could b egin. 
Once the snowline was n ear the top of the dome, the hemmed- in sheet would 
recede l argely by d ownwasting. Downwasting would lower the dome and woul d 
h ave the same e ffect on the s i ze of t h e accumul ation area as rai sing the snow
line . H e n ce , even though there was no climatic c hange , the h e ight of the 
climati c snowline above the top of the i ce dome would increase. This means 
that, once recess ion of the Interior i ce mass started , to a ll intents the sheet 
b ecam e c limati cally d ead, and a signi ficant l owering of the snowline would 
h ave been r e quired to produc e a r e advance. 

Insufficient work has been done on the Inte rior System to p e rmit 
construction of a d e tail e d r egional d e gl ac iation picture. However, e nough 
work has b een done in limited areas (Nasmith, 1962; Fulton, 196 7 and 1969) 
to p ermit gen e ral comments on the patterns of retreat. Ice sheet recess i on 
was accomplishe d by downwasting with a frontal r etreat beginning in the south
ern Columbia Mountains and procee din g northwest towards the topographically 
low part of the Inte rior P l ateau, in the vicinity of the 52nd parallel. On a 
local scal e, indiv idua l mountains and uplands appeared through the ice cover 
w hil e ice remained in the adjacent valleys . This patte rn of retreat caused a 
complicated history of glacial lake formation (Fulton, 1969). On a regi onal 
scale , ice receded from the mountainous areas and hilly uplands while stagnant, 
climatically dead ice remained in the major valleys and topographic basins. 
H ence, the sou t h ern Columbia Mountains became free of i ce before the 
Okanagan Highlands to t h e west; the Okanagan Highlands became ice free while 
an ice tongue remained in Okanagan Valley a nd the hill y Thompson Plateau 
was ic e free w hil e i ce remained on the lower Fras e r Plateau to the north. 

Interior System durin g Sumas Stade : A Sumas i ce advance in the Interior 
System has not been documented. The oldest post glacial date, 11,000 ± 180 



- I 7 -

(GSC- 909, Tabl e Ill) falls w ithin the Sumas Stade as d efin e d on the coast. 
This suggests that d e glaciation of at l e ast p ar t of the Interior occurr e d b e fore 
or during the part of Fraser Gl ac iation r e fe rred to as Suma s Stade. Date s of 
10,100 ± 150 and 9,990 ± 150 (GSC-1012 and GSC-1059, Tab l e Ill) from shore
line d e posits of a lake that occupied the Columbia Riv e r valley after most dif 
ferential i sostatic r ecove ry had taken place , r e inforce the suggestion t h at the 
gl aciers were not a dvancing in the Inte rior System during the Sumas Stade . 

Bog bottom d ates b ec ome progressively younger as one moves 
from the Columbia Mountains towards the Coast Range (Fi g . l). This might 
b e explained a s an e ffec t of the climatic d e teriorat i on re s ponsible for the 
Sumas Stade. The ic e r et r eat , w hi c h began in the Int e rior System prior to 
the Sumas Stade (s ee above). possibly caus ed the inte rior ice dome to dow n
was t e to a l eve l b e l ow the s ubs equ ent e levat ion of the Sumas snowline. The 
following Sumas climatic e pisode , then, was not severe e nough to cause a 
significant ic e a d vance in the southern Inter ior System area. The Coast 
Mountains to the wes t, howeve r, acted as a Sumas accumulation area. This 
ice build-up at the weste rn e dge of the Inte rior System may have steepened 
the west to east grad i ent of the surface of the interior ic e mass, and slowed 
and changed the dir ec tion o f r ecession of the i ce front. 

Fras e r Glaciation i ce h ad probably r etreate d from southern 
British Columbia at least 9, 510 ± 160 years ago (GSC - 93 9, Table Ill). This 
d ate from basal sediments of a bog immediately outside the terminus of 
present-day Tiedemann Glacier indicates that the Coast Mountains were as 
free of ice as they are at present, at l eas t that long ago, and the Interior System 
was proba bly ic e free as early as were the valleys in the Coast Mountains. 

POSTGLACIAL SEA LEVELS 

A few of the many dates on postgl acia l sea l eve ls different from 
present sea l eve l a r e given in Table IV and loc ate d on Figure 5 . Most d ates 
list e d are related to mar ine limit and early high sea l e vels. Post glacial sea 
l evels and the events that caused flu ctuations of sea l eve l are discuss e d in 
d e tail by Mathews et~ · (1970). Some of their general conclu sions are : sea 
l eve l was high at the time of Vashon i ce r etreat because of isostatic d e pres 
sion; the marine limit varied from 250 feet at Vic toria to 500 fee t near 
Courtenay, to possibly as much as 1,000 fee t n ea r Vancouve r; emergence was 
rapid and, d e spite a e ustatic ris e , local sea l eve l fell to, or b e l ow, its pres 
ent l evel in l e ss than 2,000 years; a second later period of submergence, 
which took plac e in the Fraser Lowland and parts of the Strait of Georgia, 
could have b een due to a combinat ion of i sostatic depr es sion due to build-up 
of Sumas ic e and rapid e u static sea level rise; the second e mergence of the 
affected areas was rapid and was proba bly completed in l es s t h an 2,000 years; 
at the end of the second emergence, l ocal sea l eve l was as much as 35 feet 
l owe r than present; isostatic upli ft appears to h ave be e n compl eted by 
8,000 years ago and , since then, eustatic changes in sea level have brought it 
to its presen t l evel. 
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VOLCANIC ASH FALLS 

Ash falls are d e posits of airborne, volcanic dust consisting of 
glass shards and both light and heavy phe nocryst mineral grains. Ash fall 
deposits are exceedingly us e ful as a time synchronous marker bed. Once the 
date of an ash fall has been es tablished, one knows that ash r e prese nts the 
same time interval at every other place at w hic h that primary deposit can be 
identified. The big difficulty is in positively ide ntifying and correlating ash 
falls. Most ashes have similar mineralogy and similar gross appearance so 
that positive identification cannot be made by casual observation. Difficult 
and time consuming techniques h ave been developed to ide ntify and co rrelate 
ash fall deposits. The two main t echniques used are precis e measuring of 
the refractive indices of volcanic glass and mineral grains (Wi1cox, 1965) and 
chemical analysis by means of the e l ectron probe (Smith a nd Westgate, 1969). 

Four postglac ial deposits and one of Olympia Interglacial age 
have been dated in southern British Columbia. Table V lists radiocarbon 
dates p er taining to thes e deposits. The main published information on south
ern British Columbia ash falls is Nasmith et al. (1967) and Westgate ~ al. 
(1970). 

Olympia Inte rglacial Volcanic Ash Falls 

Ash falls have been r e ported from several Quaternary succes
sions in British Columbia pre-dating Fraser Glaciation (Fulton, l965a, 1968, 
and Smith, 1969). At only one place has it been possible to bracket one of 
these ash falls w ith finite radioca rbon dates and so show that the ash fall is 
definitely of Olympia Inter glac iation age (Fulton, 1968, Table V). Smith 
(1969) used this ash, approximately 37,000 years old, to corre late sections 
one hundred miles apart. The correlating potential of these o lder ash falls 
has not been tapped as yet. 

Postglacial Ash Falls 

Mazama Ash Fall: The Mazama ash fall, the most w idespread deposit of its 
type in southern British Columbia, is found from Victoria to Saskatchewan 
(Westgate e t al., 1970) a nd possibly extends as far as one hundredmilesnorth 
of Prince George (Hansen, 1955, p. 653). The irruptive source of the ash is 
at Crater Lake in southwestern Oregon (P owers and Wil cox, 1964). A 
6,640 ± 250 years B.P. d ate on c h a r coal buried in pumice at Crate r Lake h as 
been us e d to dat e this ash fall (W -858 , Rubin and Alexander, 1960, p. 161). 
A 6 ,560 ± 115 B.P. (I-3809, Table V) age for charcoal collected from 
Mazama ash in the Columbia River valley (date obtained by CASECO 
Engineering, Vancouver) agrees closely with this date from the source area. 
The other dates (Table V) from British Columbia bracket this accepted age . 

St. Helens Y Ash Fall: St. Helens Y ash has been recognized as a narrow 
northeast -trending fall extendin g across southern British Columbia from the 
source volcanic peak, Mount St. Helens, in southwestern 1!1ashington 
(Westgate et~ ., 1970). Crande ll et al. (1962) assigned a date of about 
3,200 to the St. Helens Y ash fall. Two dates, 3,410 ± 130 and 3,390 ± 130 
(GSC-345 and GSC-298, Table V) on peat from below this ash in southern 
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British Columbia d o not contradict this a ge a s signment but a date on wood 
(3,430 ± 140, GS C -1461, Table V) f r om above an a sh b e d a ssigne d to this fa ll 
s ugge sts the a sh m a y b e olde r than 3 ,200 y ea rs B.P. 

Bridge Riv e r Ash F a ll: Bridge Rive r a sh is the only indige nous southwe st 
British C olumbia a sh tha t has b een s t udi e d in d e t a il (Steve nson, 1 94 7, Wilcox, 
196 5, N a smith et a l., 1967, We st gat e a nd Drie m a nis, 1967, We stgate e t al., 
1970). The s ource vent has n ot b een pr ec is e ly l ocat e d but the fa ll oc c urs as 
a r e l a tively n a rrow strip extendin g eas t from the h eadw ate rs of the Bridge 
and Lillooet Rive r s . Bridge Rive r ash fa ll h a s b een d a t e d a s h av in g oc curre d 
b e t wee n 2,290 ± 1 3 0 (GSC-1520, T a ble V) and 2,440 ± 140 y e ars B.P. (GSC-
529, N asmith e t al., 1 96 7, Table V). 

Othe r Postgla cial Ash Fall: A thin w ide l y dispe r sed a sh fall occurs a c ros s 
southcen t r a l British Columbia . A d e t a ile d study has n ot b een m a d e o f this 
a sh but it appe ars similar p etro g r a phically t o St. H e l e n s W a sh, is a b out the 
s a m e age and lie s imme diately north of a l ocality w h e r e Wil c ox r e port s a 
St. H e l ens W-like a sh (Wilc ox, p e rs. comm., 1967) . In southcentral Briti s h 
C olumbia, a piece o f w o od from below t hi s as h h a s b een d a t e d at 1,22 0 ± 1 3 0 
y ears B.P. (GS C - 83 2, Tabl e V ). 

Glac i er P e ak Ash Fall: The Gl acie r Peak as h, w h i ch fe ll about 12,000 y ears 
B. P. (P owe rs a nd Wil cox, 1 9 64) h as not b een identifi e d in Briti s h Columbia 
but p robably w ill be found in the southeas t e rn c o rne r of the prov in ce . Glac i e r 
P eak as h h as b een identifi e d in southe rn Albe rt a (Wes t gat e e t.§].., 1970) and 
known occurre n ces li e as n ea r as t we n ty miles s outh o f the British C o lumbia
Wa shin gton border (P owe rs a nd Wilcox, 1964). 

P OS TGLAC IA L C LIM AT E 

A r a diocarbon d a t e d postgl ac i a l cl imat e c hr on olo gy is n ot avail
able fo r s out h e rn Br iti s h Col u mbia . T h e most comp reh e n s i ve cl imate re port 
t o d ate i s t h at of H a n sen (1 955). Hi s main ge n e r a l c onclu s i ons fo r s o uth 
cen t r a l British Columb ia ar e : (1) th e arbor e al p o llen record b eg in s in t h e l ow 
e s t o r gani c sediments a nd even in u nderl y ing silt ; (2) a the rma l m axi mum w as 
r each e d a b out 6, 000 yea r s ago. T h e fi rs t conclu s ion s u ggests tha t the a r ea 
qu i ckl y wen t fr om gl ac i a l to n on glac i a l cl imate w i t h ou t a n in te r venin g stage of 
t undra vegetati on. Thi s con clu s i on m ay h old tru e fo r sou th centra l B ritish 
Colum bia but there i s evidence for a muc h colder c limate on V a n c ouver I s l and 
a b out 12 ,000 years ago (Te r as m ae a nd Fyl es , 1 959). In A l a ska seve r e cli
m ate i s said to h ave e n de d 11,000 years B . P . (McCulloc h a nd H opkin s , 1 966) . 
A s t hi s i s the time w h e n sou t h cen tral Brit i s h Columbia was undergoing d egl a 
cia ti on, it i s p oss ib l e muc h of thi s area was d e gl ac iated l a t e e n ou gh so t h at it 
l ay in a zon e of te mperate climate w h en i t was uncovered b y i ce . The inclu 
sion of a Bi son c f. occid e n talis skull in a gl acial l a k e d e l ta n ea r Ve rnon a l so 
s uggests t h at the climate was mod e r ate l y wa rm a t t h e t ime of d egl ac i a tion of 
the Inte ri o r Syste m . 

H a n sen (1 955) b ase d t h e 6 , 0 00 yea r age of t h e t h e r mal m aximum 
o n its coinc ide n ce w ith vol cani c as h w hic h h e m i stak e nly t h ou ght cam e from 
Glac i e r Peak. More recen t wo r k (Powers and Wilcox , 1 964, p . 1335) h a s 



IN
TE

R
IO

R
 

SY
ST

EM
 I 

U
n

it
e

d
 

S
ta

te
s

 
o

f 
A

m
e

ri
c

a
 

0 
5

0
 

10
0 

A
lb

e
rt

a
 

/
-
·
(
\
 E

A
ST

E 4R
 

.\
S

Y
S

T
E

 

11
6 
° 

4
8

0
 C

 
\ 
~
 

m
ile

s 
o

c
(
)
 

j! 
14

8
o 

12
4 
° 

F
ig

u
re

 6
, 

D
is

tr
ib

u
ti

o
n

 o
f 

ra
d

io
c
a
rb

o
n

 d
a
te

s 
p

e
rt

a
in

in
g

 t
o

 v
o

lc
a
n

ic
 
a
s
h

 f
a
ll

s:
 

M
a
z
a
m

a
, 

M
in

im
u

m
 d

a
te

 e
 

M
a
x

im
u

m
 d

a
te

 o
; 

S
t.

 
H

e
le

n
s 

Y
, 

M
a
x

im
u

m
 d

a
te

 x
 

M
in

im
u

m
 d

a
te

 
e 

B
ri

d
g

e
 R

iv
e
r 

,M
in

im
u

m
 d

a
te

 •
;
 M

a
x

im
u

m
 d

a
te

 A
; 

S
t.

 
H

e
le

n
s 

W
(?

),
 

M
a
x

im
u

m
 d

a
te

 o
; 

P
r
e
-
F

r
a
s
e
r
 A

s
h

, 
M

in
im

u
m

 T
; 

M
a
x

im
u

m
 '

7
. 

N
u

m
b

e
rs

 
re

fe
r 

to
 d

a
te

s 
li

s
te

d
 i

n
 T

a
b

le
 

V
. 

N
 

0 



S
it

e 
N

o.
 

F
ig

. 
6 

1 2 
18

 3 19
 

4 14
 5 6 15
 

17
 7 8 16
 9 10
 

11
 

12
 

13
 

I I I 

L
a

b
o

ra
to

r
y 

D
at

in
g 

N
o.

 

G
SC

-8
32

 

G
SC

-5
 7

7 
G

SC
-1

52
0 

GS
C

-5
29

 
G

SC
-1

53
2 

G
SC

-5
3

1
 

G
SC

-1
46

1 
G

SC
-2

98
 

G
SC

-3
4

5 

G
SC

-1
18

3 
I-

3
8

0
7

 
GS

C
-2

14
 

GS
C

-9
6

3
 

I-
3

8
0

9
 

GS
C

-3
21

 
GS

C
-2

06
 

GS
C

-2
13

 

G
SC

-5
42

 
G

SC
-7

16
 

I 
2 2 2 

I 
2 

I 
2 5 5 6 6 6 7 7 8 33
 

41
 

T
A

B
L

E
 

V
 

R
a

d
io

ca
rb

o
n

 
d

a
te

s 
p

e
r
ta

in
in

g 
to

 
a

sh
 

fa
ll

s
 

L
o

ca
ti

o
n

 

D
at

e 
L

at
. 

N
. 

L
on

g
. 

W
. 

S
t.

 
H

el
en

s 
W

 
s 

,2
2

0
±1

30
 

49
°5

7
'0

0
" 

1 
11

6
°5

1
'1

5
" 

B
ri

d
g

e 
R

iv
er

 

,1
20

±1
50

 
5

1
°5

8
' 

I 
11

6
°4

3
' 

• 2
90

±
13

0 
5

2
°0

1
' 

11
8°

34
' 

,4
4

0
±1

40
 

5
1

°1
5

' 
1

2
1

°5
9

' 
• 4

80
±

13
0 

I 
5

2
°0

1
' 

I 
1

1
8

°3
4

' 
I 

,6
70

±1
4

0 
s1

°s
8

' 
1 

1
1

6
°4

3
' 

S
t.

 
H

el
en

s 
Y

 

,4
30

±1
4

0 
5

1
°2

8
'5

5
" 

1
1

1
7

°1
3

'2
5

" 
,3

90
±

13
0 

49
°5

3
'0

0
" 

1
2

0
°3

7
'3

0
" 

,4
10

±1
30

 
5

0
° 4

1
' 2

5"
 

1
1

9
°5

0
' 5

0"
 

M
az

am
a 

"0
" 

,5
00

±1
40

 
5 1

°0
4

'2
5

" 
1

1
8

°0
4

' 1
5"

 
,5

50
±1

20
 

5
2

°0
6

' 
1

1
8

°3
3

' 
,2

70
±

14
0 

50
°2

3
' 1

0"
 

11
9°

16
 '4

0
" 

,3
90

±
16

0 
4

8
°2

7
' 

1
2

3
°2

9
' 

,5
60

±
11

5 
52

°0
6

' 
1

1
8

°3
3

' 
'3

4
0

±3
60

 
49

°1
4

'4
5

" 
12

2°
5 

7
' 1

5
" 

,5
10

±1
50

 
5

0
°2

3
' 1

0
" 

11
9

°1
6 

'4
0

" 
,3

80
±

15
0 

4
9

°2
0

' 
1

1
7

°5
2

' 
P

re
-

Fr
as

e
r 

G
la

c
ia

ti
on

 
as

h
 
fa

ll
 

,7
00

':3
00

 
5

0
°1

5
' 

11
6

°5
9

' 
,8

00
±7

00
 

5
0

°1
5

' 
11

6 
°5

9
' -

P
u

b
li

sh
ed

 

R
ad

io
ca

rb
o

n
 

V
ol

um
e 

N
o

. 

1
2 

10
 

P
ag

e 

70
 

22
3 

u
n

p
u

b
li

s 
ed

 
10

 
22

7 
u

n
p

u
b

li
sh

ed
 

10
 

22
3 

u
n

p
u

b
li

s r
e
d

 
8 

11
0 

8 
11

0 

13
 

-
un

p
u

b
li

s r
e
d

 
7 

33
 

12
 

74
 

u
n

p
u

b
li

s p
ed

 
8 

11
0 

7 
33

 
7 

32
 

10
 

22
4 

10
 

22
4 

C
o

ll
ec

to
r 

R
.J

. 
Fu

lt
on

 

A
. 

D
re

ir
n

an
is

 
R

.J
. 

F
u

lt
o

n
 

W
. H

. 
M

at
 h

ew
s 

IR
.J

. 
F

u
lt

o
n

 
A

. 
D

re
im

an
is

 

R
.J

. 
F

u
lt

o
n

 
R

.J
. 

Fu
lt

o
n

 
R

.J
. 

Fu
lt

on
 

R
.D

. 
H

u
ir

 
K

. 
R

ic
k

er
 

R
.J

. 
F

u
lt

o
n

 
H

.\<
. 

N
as

m
it

h 
K

. 
R

ic
ke

r 
W

.H
. 

M
at

he
w

s 
R

.J
. 

Fu
lt

on
 

H
.W

. 
N

as
m

it
h 

R
.J

. 
F

u
lt

on
 

R
.J

. 
Fu

lt
o

n
 

S
ig

n
if

ic
a

n
ce

 
)-t

at
e
r
ia

l 
M
in

. 
~
l
a
x

. 

:-
ta

x
. 

w
oo

d 

H
in

. 
ch

a
r
c
o

a
l 

)-
!i

n
. 

p
ea

t 
M

ax
. 

p
ea

t 

I 
I 

M
a

x
. 

p
ea

t 
I 

N
 

M
ax

. 
ch

a
rc

o
a

l 

M
in

. 
w

oo
d 

M
ax

. 
p

ea
t 

M
ax

. 
ch

a
r
c
o

a
l 

M
in

. 
p

e
a
t 

M
in

. 
w

oo
d 

H
in

. 
o

rg
a
n

ic
 

m
uc

k 
M

ax
. 

g
y

t t
j 

a 
w
it

h
in

 
a

sh
 

ch
a

rc
o

a
l 

-
p

ea
t 

M
ax

. 
o

rg
a

n
ic

 m
uc

k 
M

ax
. 

p
la

n
t 

d
e
tr

it
u

s 

~
!
i
n
.
 

w
oo

d 
M

ax
. 

w
oo

d 



I 
! 

I :
s
it

e 
:-

lo
. 

i F
ig

. 
7 

I : i 
1 

I 
2 

' 
3 

' 
4 5 

' 
6 

' I 
7 

i 
8 

I 
9 

TA
BL

E 
V

I 
-
-
-
-

R
ad

io
c

ar
b

on
 

d
a

te
s 

on
 

ev
id

en
ce

 
o

f 
p

o
st

g
la

c
ia

l 
cl

im
a

te
 

si
g

n
if

ic
a

n
tl

y
 

d
if

fe
r
e
n

t 
fr

om
 

p
r
e
se

n
t 

cl
im

a
te

 

L
o

ca
ti

on
 

P
u

b
li

sh
ed

 
C

o
ll

e
c
to

r 
L

a
b

o
ra

to
ry

 
D

at
e 

I L
on

g.
 

\v.
 

R
a

d
io

ca
rb

on
 

D
at

in
g

 ~
o
.
 

L
at

. 
N

. 
V

o
lu

m
e 

N
o

. 
P

ag
e 

G
SC

-5
 7

1 
45

0
0:1

30
 

5
1

°1
7

' 
1

1
8

°2
9

' 
9 

17
1 

J.
O

. 
W

h
ee

le
r 

GS
C

-9
 77

 
1

,2
7

0
:':1

40
* 

5
1

°2
1

'0
0

" 
1

2
4

°5
6

'3
0

" 
13

 
-

R
.J

. 
F

u
lt

o
n

 
GS

C
-9

4
8

 
2

' 2
50

:':1
30

* 
51

°2
1 

'0
0

" 
12

4 °
56

' 3
0

" 
13

 
-

R
.J

. 
F

u
lt

o
n

 
GS

C
-9

 3
8 

2 
'9

40
:01

30
* 

5
1

°2
1

'0
0

" 
12

4 
°5

6
' 3

0"
 

13
 

-
R

.J
. 

Fu
lt

o
n

 
GS

C
-1

69
 

3
, 7

60
:01

40
 

51
°1

9
' 

1
1

8
°0

1
' 

6 
17

0 
J.

O
. 

W
he

el
er

 
Y

-1
40

 
b

is
 

5
,2

6
0

:':2
00

 
4

9
°5

2
' 

1
2

2
°5

9
' 

2 
58

 
W

.H
. 

M
at

he
w

s 
GS

C
-1

97
 

5
,4

7
0

:':1
40

 
5

1
° 4

6
' 3

0
" 

1
1

8
°5

4
' 

8 
10

9 
E

.D
. 

D
od

so
n 

GS
C

-7
60

 
5

,9
50

:':
14

0 
4

9
°4

4
' 

12
1°

57
' 

10
 

22
6 

E
.D

. 
D

od
so

n 
GS

C
-1

39
0 

9
,1

2
0'

=5
40

 
49

°0
3

'3
6

" 
1

2
0

°0
8

'2
8

" 
13

 
-

A
. L

. 
va

n 
R

ys
w

yk
 

*D
at

es
 

c
o

rr
e
c
te

d
 

fo
r 

c13
;c

12
 

ra
ti

o
 

S
i_

g_
ni

fi
ca

nc
e 

I< 
ar

m
 

I 
C

ol
d 

co
ld

 
co

ld
 

co
ld

 
co

ld
 

w
ar

m
 

w
ar

m
 

w
ar

m
 

w
a

rm
 

I 
w

ar
m

 
I 

H
a
te

r
ia

l 

w
oo

d 
p

e
a

t 
p

e
a
t 

p
e
a
t 

w
oo

d 
w

oo
d 

w
o

o
d

 
w

oo
d 

ch
a

rc
o

a
l 

: 

N
 

N
 



C
o

lu
m

b
ia

 

IN
TE

R
IO

R
 

U
n

it
e

d
 

S
ta

te
s

 
o

f 
A

m
e

ri
c

a
 

0 
5

0
 

10
0 

A
lb

e
rt

a
 

:_r
.; E

A
ST

ER
N

 
(\

S
Y

S
T

E
M

 
'•

\ 

11
6 
° 

\_
 

~
 

4
8

o 
C

 
\ 
~
\
 

m
ile

s 
o

c
C

\ 
jJ 

:J 4
8

0
 

12
4 
° 

F
ig

u
re

 
7

. 
D

is
tr

ib
u

ti
o

n
 o

f 
ra

d
io

c
a
rb

o
n

 d
a
te

s 
c
o

n
n

e
c
te

d 
w

it
h

 e
v

id
e
n

c
e
 o

f 
p

o
st

g
la

c
ia

l 
c
li

m
a
te

 
si

g
n

if
ic

a
n

tl
y

 
d

if
fe

re
n

t 
fr

o
m

 
p

re
s
e
n

t 
c
li

m
a
te

. 
D

a
te

 
o

n
 

h
ig

h
e
r 

tr
e
e
-l

in
e
 

• 
. 

D
a
te

 
o

n
 

g
la

c
ia

l 
a
d

v
a

n
c
e
, 

m
in

im
u

m
 a

g
e
 

6 
; 

m
a
x

im
u

m
 a

g
e
 

• 
. 

N
u

m
b

e
rs

 
re

fe
r 

to
 d

a
te

s 
li

s
te

d
 i

n
 T

a
b

le
 
V

I.
 

N
 

w
 



- 24 -

shown that this ash was Mazama from Crater Lake . Hansen's age was based 
on the position of the ash in peat deposits and hence the age assigned was 
essentially correct even though the ash source was incorrectly name d. 

Several dates have b een obtained for wood collected from snow, 
ice or glacial d e posits which lie well above the present treeline (Lowdon and 
Blake, 1968, p. 226, Table VI). This wood indicates that, at the time of 
growth, the climate was warmer than present (Mathews , 1951, p. 366). The 
dates do not necessarily indicate the time when c limat e c hange d from warm to 
colder as d ead wood can exist a long time in an alpine e nvironment (Lamarche 
and Mooney, 1967). The dates on the wood (5,950 ± 140, 5,470 ± 140, 
5,260 ± 200; GSC-760, GSC-197, Y-140 bis, Tabl e VI) are close to Hansen's 
thermal maximum. 

Throughout Alaska and the Yukon a we ll documented glacial 
advance took place b etween 3 ,000 and 2,500 years B.P. (Goldthwait, 1963, 
Porter, 1964, Barns and Goldthwait, 1966, Has e lton, 1966, De!lton and 
Stuiver, 1966, Porter and Denton, 1967, Rampton, 1970). In most parts of 
southern British Columbia, alpine glaciers reac h e d their post- Wisconsin max
imum in the past few centuries (Mathews , 1951, Munday, 1947) destroying or 
burying evidence of earlier, less extens i ve, advances. Several glaciers, 
however , have older moraine ridges outside the moraines built during the 
18th and 19th centuries (She rzer, 1907, Munday, 1936) indicat ing that earlier 
advances had taken place . Tiedemann Glacier, on the east flank of Mount 
Waddington, has several moraine ridges that lie outside the moraines built 
during the past few centuries. Dates from a bog into which Tiedemann 
Glacier advanced indicate that the glacier reached its maximum position 
2,940 ± 130 years B.P. (GSC-938, Table VI) and h a d retreated from the old
est moraine 2,250 ± 130 years B.P. (GSC-948, Tabl e VI). It appears, there 
fore, that the effect of climatic d eterioration about 3,000 years ago was felt 
in southe rn British Columbia but that the coldest period (at l east the time of 
greatest glacial advance) did not occur until the last few hundr e d years 
(Mathews, 1951, and 450 ± 130, GSC-571, Table VI). 
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