Appendix

Selected Radiocarbon Dates from the Fraser Lowland Related to the Sumas Interval

	Site
	Conventional

Agea
(14C yr B.P.)
	Reservoir-corrected Ageb

(14C yr B.P.)
	Calibrated Agec
(Cal yr B.P.)
	Lab no.d
	Location
	Lat., Long.
	Material

dated


	Reference 

and 

comments

	Sumas I

	Lower Limiting Ages of SI 

	1
	12,090 ( 90*
	10,990 ( 90
	13,750 (12,932) 12,339
	GSC-186
	County Line overpass
	49(06', 122(30'
	marine shells

(pelecypods and Serpula)
	Glaciomarine sediment at 94 m asl in Trans-Canada road cut (Dyck et al., 1965).

Anomalously young date

	2
	12,310 ( 150*
	11,210 ( 150
	13,771 (13,136) 12,667
	L-391C
	Burnaby
	49(l6', 122(56'
	marine shells
	Mathews et al. (1970);

Fulton (1971)

	3
	12,340 ( 95*
	11,240 ( 95
	13,780 (13,143) 12,672
	GSC-168
	SE of Fort Langley
	49(10', 122(35'
	marine shells
	Marine clay 8 m below land surface, Trans-Canada road cut (Dyck and Fyles, 1964).

	4
	13,100 ( 95
	12,000 ( 95
	14,299 (14,011) 13,443

(13,961)

(13,842)
	I-5959
	6 km SW of Marion
	49(17', 122(35'
	marine shells
	Mathews et al. (1970)

	5
	12,520 ( 80
	11,420 ( 80
	13,794 (13,299) 13,003 

(13,276)

(13,186)
	TO-4089
	Bradner pit
	49(01', 122(26'
	marine shells
	Clague et al. (1997)

	6
	12,640 ( 100*
	11,540 ( 100
	13,840 (13,434) 13,008
	GSC-74
	Piper Ave., 

Burnaby
	49(15', 122(56'
	marine shell
	Glaciomarine sediment beneath 4 m of non-marine sandy peat with lenses of gravel at 12 m asl early phase of marine submergence of Fort Langley sediment (Dyck and Fyles, 1963;  Fulton, 1971).

	7
	12,680 ( 40
	11,580 ( 40
	13,814 (13,450) 13,158
	B-145455
	Axton pit
	48(51', 122(28'
	marine shells
	This report

	8
	12,720 ( 40
	11,620 ( 40
	13,824 (13,464) 13,167
	B-145456
	Axton pit
	48(51', 122(28'
	marine shells
	This report

	9
	12,760 ( 40
	11,660 ( 40
	13,842 (13,478) 13,170
	B-145457
	Axton pit
	48(51', 122(28'
	marine shells
	This report

	10
	12,870 ( 170
	11,770 ( 170
	14,992 (13,793) 13,003

(13,695)

(13,527)
	GSC-64
	North Delta
	49(08', 122(55'
	marine shell
	Glaciomarine sediment overlain by a diamicton, glaciomarine sediment, clayey silt, and beach gravel at 65-70 m asl (Dyck and Fyles, 1963)

	11
	12,950 ( 40
	11,850 ( 40
	14,073 (13,813) 13,415
	B-144096
	Bradner pit
	49(01', 122(27'
	marine shells
	This report

	12
	12,950 ( 40
	11,850 ( 40
	14,073 (13,813) 13,415
	B-144094
	Bradner pit
	49(01', 122(27'
	marine shells
	This report

	13
	12,970 ( 40
	11,870 ( 40
	14,080 (13,817) 13,419
	B-144098
	Bradner pit
	49(01', 122(27'
	marine shells
	This report

	14
	13,010 ( 60*
	11,910 ( 60
	14,266 (13,824) 13,421
	GSC-2612
	Port Moody
	49(16', 122°49'
	marine shells
	Glaciomarine sediment at 91 m asl (Lowdon and Blake, 1978)

	15
	13,010 ( 85*
	11,910 ( 85
	14,303 (13,824) 13,334
	GSC-37
	Boundary Bay
	49(01', 123(04'
	marine shells
	Glaciomarine sediment overlain by a diamicton, glaciomarine sediment, clayey silt and beach gravel (Dyck and Fyles, 1963)

	16
	13,010 ( 88*
	11,910 ( 88
	14,304 (13,824) 13,332
	I(GSC)-248
	Boundary Bay
	49(01', 123(04'
	marine shells
	Trautman and Walton (1962)

	17
	13,035 ( 225*
	11,935 ( 225
	15,292 (13,829) 13,030
	l(GSC)-6
	White Rock
	49(01', 122(50'
	marine shells
	Glaciomarine sediment 39 m asl (Walton et al., 1961; Fulton, 1971).

	18
	13,110 ( 75
	12,010 ( 75
	14,294 (14,021) 13,452

(13,953)

(13,845)
	GSC-2604
	East Delta
	49(08', 122(54'
	marine shells
	Glaciomarine sediment  at 70 m asl (Lowdon, and Blake, 1978)

	19
	13,310 ( 85*
	12,210 ( 85
	15,284 (14,103) 13,466
	GSC-2193
	Gravel pit 6.5 km Websters Corner
	49(18', 122(47'
	marine shells
	Age of glaciomarine sediment (Lowdon et al., 1977).

	20
	13,210 ( 85
	12,110 ( 85
	14,851 (14,070) 13,454
	I(GSC)-248r
	Boundary Bay
	49(01', 123(04'
	marine shells
	3-m-thick glaciomarine sediment resting on gravel and overlain by 1 m of beach sand and gravel (Armstrong, 1981).

	21
	13,250 ( 210
	12,150 ( 210
	15,285 (14,083) 13,439
	B-135695
	Bellingham Bay
	48(48', 122(32'
	marine shells
	Weber and Kovanen (2000)

	22
	10,950 ( 200
	N.A
	13,795 (12,980) 11,948
	L-331C
	Small crk. north of the Monastery near Mission. 
	49° 10', 122° 16'
	wood
	Broecker and Kulp (1957)

Anomalously young date

	23a
	11,400 ( 85*
	N.A
	13,811 (13,411) 13,023
	GSC-1695
	Draper Crk., north of Mission
	49(10', 122(16'
	wood 
	Lowdon and Blake (1975)

	24
	11,450 ( 150
	N.A
	14,071 (13,436) 12,896
	L-331A
	Norrish Crk. NE of Mission
	49°12', 122°10'
	wood
	Armstrong (1981)

	25
	11,600 ( 50*
	N.A
	13,852 (13,492) 13,189
	GSC-5770
	Bradner pit
	49(01', 122(26'
	branch
	Clague et al. (1997)

	26
	11,600 ( 70
	N.A
	13,847 (13,492) 13,202
	TO-4087
	Bradner pit
	49(01', 122(26'
	Conifer needles
	Clague et al. (1997)

	27
	11,680 ( 50
	N.A
	13,876 (13,794) 13,436

(13,687)

(13,535)
	B-144097
	Bradner pit
	49(01', 122(27'
	detrital wood
	This report

	28
	11,660 ( 50
	N.A
	13,862 (13,787) 13,430

(13,700)

(13,521)
	B-144099
	Bradner pit
	49(01', 122(27'
	detrital wood
	This report

	29
	11,700 ( 150
	N.A
	14,075 (13,799) 13,205

(13,672)

(13,555)
	L-331B
	Norrish Crk. NE of Mission
	49°11', 122(9'
	wood
	Wood in Sumas ice-contact drift (Armstrong, 1981).

	30
	11,700 ( 60*
	N.A
	14,024 (13,799) 13,435

(13,672)

(13,555)
	GSC-2842
	Aldergrove
	49(04', 122(28'
	wood
	Glaciomarine sediment 87 m asl (Lowdon and Blake, 1981); lower limiting date of SII.

	31
	11,740 ( 70
	N.A
	14,019 (13,809) 13,467
	B-120446
	Bradner pit
	49(01', 122(26'
	log
	This report

	32
	11,770 ( 40
	N.A
	14,017 (13,816) 13,495
	B-144095
	Bradner pit
	49(01', 122(27'
	detrital wood
	This report

	33
	11,800 ( 50*
	N.A
	14,060 (13,822) 13,490
	GSC-5860
	Bradner pit
	49(01', 122(26'
	log
	Clague et al. (1997)

	34
	11,800 ( 50
	N.A
	14,060 (13,822) 13,490
	GSC-5862
	Bradner pit
	49(01', 122(26'
	branch
	Clague et al. (1997)

	35
	11,800 ( 400
	N.A
	15,350 (13,822) 13,006
	I-1037
	Everson type locality
	48(50', 122(19'
	wood
	Easterbrook (1963)

	36
	11,670 ( 50
	N.A
	13,867 (13,790) 13,434

(13,694)

(13,527)
	B-145455
	Axton pit
	48(51', 122(28'
	wood
	This report

	37
	11,830 ( 50
	N.A
	14,073 (13,828) 13,516
	B-145459
	Axton pit
	48(51', 122(28'
	wood
	This report

	38
	11,790 ( 50
	N.A
	14,037 (13,820) 13,506
	B-145460
	Axton pit
	48(51', 122(28'
	wood
	This report

	39
	11,590 ( 140
	N.A
	15,079 (13,488) 13,012
	GSC-226
	Near White Rock
	49(02', 122(47'
	wood
	Wood in glaciomarine sediment at 58 m asl (Armstrong, 1981).

	n = 39 (21 marine shells; 18 wood and peat)

	Lower Limiting Age of SI is the age of the Aldergrove moraine (SII)

	Sumas II

	Lower Limit Ages of SII – North of U.S.A.-Canadian Border

	40
	11,300 ( 80
	N.A
	13,761 (13,180) 13,021
	TO-4056
	Bradner pit
	49(01', 122(26'
	Conifer needles
	Clague et al. (1997)

Anomalously young date

	41
	11,410 ( 110
	N.A
	13,804 (13,416) 13,041
	TO-4088
	Bradner pit
	49(01', 122(26'
	charcoal
	Clague et al. (1997)

Anomalously young date

	26
	11,600 ( 70
	N.A
	13,847 (13,492) 13,202
	TO-4087
	Bradner pit
	49(01', 122(26'
	Conifer needles
	Needles in stony mud (Clague et al., 1997)

	25
	11,600 ( 50*
	N.A
	13,853 (13,492) 13,190
	GSC-5770
	Bradner pit
	49(01', 122(26'
	branch
	Clague et al. (1997)

	28
	11,660 ( 50
	N.A
	13,862 (13,787) 13,430

(13,700)

(13,521)
	B-144099
	Bradner pit
	49(01', 122(26'
	branch
	This report

	27
	11,680 ( 50
	N.A
	13,876 (13,794) 13,436

(13,687)

(13,535)
	B-144097
	Bradner pit
	49(01', 122(27'
	wood
	This report

	42
	11,680 ( 80
	N.A
	13,996 (13,794) 13,429

(13,687)

(13,535)
	B-124905
	Bradner pit
	49(01', 122(27'
	wood in peat
	This report

	31
	11,740 ( 70
	N.A
	14,019 (13,809) 13,467
	B-120446
	VGS pit, off Lefeuvre Rd.
	49(01', 122(26'
	log
	Cedar log in stony mud beneath ice-contact sand and gravel (VGS pit ); this report

	43
	11,750 ( 80
	N.A
	14,029 (13,811) 13,471
	B-124904
	Bradner pit
	49(02', 122(26'
	rooted stump
	Rooted stump at base of log-bearing stony mud, Bradner pit; this report

	32
	11,770 ( 40
	N.A
	14,017 (13,816) 13,495
	B-144095
	Bradner pit
	49(01', 122(27'
	branch
	This report

	33
	11,800 ( 50*
	N.A
	14,060 (13,822) 13,491
	GSC-5860
	Bradner pit
	49(01', 122(26'
	log
	Clague et al. (1997)

	34
	11,800 ( 50
	N.A
	14,060 (13,822) 13,491
	GSC-5862
	Bradner pit
	49(01', 122(26'
	branch
	Clague et al. (1997)

	23b
	11,900 ( 50
	N.A
	14,276 (14,007) 13,547

(13,962)

(13,843)
	GSC-5871
	Bradner pit
	49(01', 122(25'
	rooted stump
	Clague et al. (1997)

	5
	12,520 ( 80
	11,420 ( 80
	13,794 (13,299) 13,003 

(13,276)

(13,186)
	TO-4089
	Bradner pit
	49(01', 122(26'
	marine shells
	Clague et al. (1997)

	11
	12,950 ( 40
	11,850 ( 40
	14,073 (13,813) 13,415
	B-144096
	Bradner pit
	49(01', 122(27'
	marine shells
	This report

	12
	12,950 ( 40
	11,850 ( 40
	14,073 (13,813) 13,415
	B-144094
	Bradner pit
	49(01', 122(27'
	marine shells
	This report

	13
	12,970 ( 40
	11,870 ( 40
	14,080 (13,817) 13,419
	B-144098
	Bradner pit
	49(01', 122(27'
	marine shells
	This report

	n = 17 (4 marine shells; 13 wood and peat)

	Lower Limiting Ages of SII – Southern Margin

	44
	11,455 ( 125
	N.A
	13,817 (13,438) 13,144
	B-1324
	Everson type locality
	48(50', 122(19'
	rooted stump
	Easterbrook (1963)

	45
	11,500 ( 200
	N.A
	14,065 (13,455) 12,996
	WW-1
	Everson type locality
	48(50', 122(17'
	rooted stump
	Easterbrook (1963)

	46
	11,640 ( 275
	N.A
	15,135 (13,778) 13,009

(13,714)

(13,509)
	W-940
	Everson type locality
	48(50', 122(19'
	wood in peats
	Easterbrook (1963)

	35
	11,800 ( 400
	N.A
	15,350 (13,822) 13,006
	I-1037
	Everson type locality
	48(50', 122(19'
	wood
	Easterbrook (1963)

	47
	11,810 ( 60
	N.A
	14,058 (13,824) 13,506
	B-135696
	Everson type locality
	48(50', 122(19'
	rooted stump
	This report

	21
	13,250 ( 210
	12,150 ( 210
	15,285 (14,083) 13,439
	B-135695
	Bellingham Bay
	48(48', 122(32'
	marine shells
	Weber and Kovanen (2000)

	48
	12,785 ( 85
	11,685 ( 86
	14,022 (13,487) 13,061
	AA-25747
	Bellingham Bay
	48(48', 122(32'
	marine shells
	This report

	49
	12,860 ( 85
	11,760 ( 86
	14,055 (13,790) 13,195

(13,701)

(13,521)
	AA-25746
	Bellingham Bay
	48(48', 122(32'
	marine shells
	This report

	50
	13,310 ( 80
	12,210 ( 82
	14,790 (14,103) 13,660
	B-109852
	Bellingham Bay
	48(48', 122(32'
	marine shells, Kulshan stony mud
	Weber and Kovanen (2000)

	n = 9 (4 marine shells; 5 wood and peat)

	Upper Limiting Ages of SII – Northern Margin, South of U.S.A.-Canadian Border

	51
	10,595 ( 80
	N.A
	12,943 (12,799) 12,165

(12,733)

(12,651)
	AA-25743
	DeHaan bog
	49(, 122(30'
	peat
	Easterbrook and Kovanen (1998a, b)

	52
	10,980 ( 250
	N.A
	13,775 (12,992) 12,327
	AA-27062
	Northwood bog

(Fishtrap Crk.)
	48(58', 122(27'
	plant fibers
	Easterbrook and Kovanen (1998a, b)

	53
	11,037 ( 72e
	N.A
	13,190 (13,012) 12,663
	AA-27071
	DeHaan bog
	49(', 122(30'
	organic matter
	Easterbrook and Kovanen (1998a, b)

	54
	11,413 ( 75e
	N.A
	13,790 (13,418) 13150
	AA-27072
	DeHaan bog
	49(, 122(30'
	peat
	Easterbrook and Kovanen (1998a, b)

	n = 4 (wood and peat)

	Upper Limiting Ages of SII – Southern Margin

	55
	10,765 ( 70
	N.A
	13,097 (12,878) 12,428
	AA-27067
	Tenmile Crk. bog
	48(51', 122(23'
	basal peat
	Easterbrook and Kovanen (1998a, b)

	56
	10,815 ( 75 e
	N.A
	13,119 (12,894) 12,633
	AA-27068
	Tenmile Crk. bog
	48(51', 122(23'
	basal peat
	Easterbrook and Kovanen (1998a, b)

	57
	11,080 ( 100 e
	N.A
	13,391 (13,125) 12,668

(13,083)

(13,031)
	AA-27056
	Tenmile Crk. bog
	48(51', 122(23'
	plant fibers
	Easterbrook and Kovanen (1998a, b)

	58
	11,113 ( 77 e
	N.A
	13,394 (13,136) 12,680
	AA-27066
	Tenmile Crk. bog
	48(51', 122(23'
	peat
	Easterbrook and Kovanen (1998a, b)

	59
	12,950 ( 424e
	N.A
	16,518 (15,575) 14,125
	AA-27060
	Tenmile Crk. bog
	48(51', 122(23'
	plant fibers
	Easterbrook and Kovanen (1998a, b)

Anomalously old date (below basal peat)

	60
	9770 ( 75
	N.A
	11,337 (11,186) 10,777
	AA-25745
	Fazon Lk. bog
	48(52', 122(22'
	basal peat
	Easterbrook and Kovanen (1998a, b)

	61
	10,400 ( 85e
	N.A
	12,808 (12,337) 11,783
	AA-25744
	Fazon Lk. bog
	48(52', 122(22'
	basal peat
	Easterbrook and Kovanen (1998a, b)

	n = 7 (wood and peat)

	Sumas III

	Maximum Limiting Ages of Undifferentiated SIII

	22
	10,950 ( 200
	N.A
	13,795 (12,980) 11,948
	L-331C
	Small crk. north of the Monastery near Mission. 
	49°10', 122°16'
	wood
	Broecker and Kulp (1957)

	62
	11,000 ( 900
	N.A
	16,581 (12,999) 9131
	L-22lE
	Mt. Lehman Road
	49(06', 122(23'
	wood
	Broecker et al. (1956); Armstrong (1981)

	23a
	11,400 ( 85*
	N.A
	13,811 (13,411) 13,023
	GSC-1695
	Draper Crk., north of Mission
	49(10', 122(16'
	wood 
	Lowdon and Blake (1975)

	63
	11,500 ( 1100
	N.A
	16,442 (13,455) 10,509
	L-221D
	Richmix Quarry, Sumas Mountain
	49°04', 122°12'
	small stems
	Broecker et al. (1956);

Armstrong (1981)

	64
	11,600 ( 140*
	N.A
	14,006 (13,492) 13,171
	GSC-1675
	Mt. Lehman Road SW of Mission
	49°06', 122(23'
	wood
	Lowdon and Blake (1973);

Armstrong (1981)

	n = 5 (wood and peat)

	Sumas IV

	Limiting Ages of SIV

	60
	9770 ( 75
	N.A
	11,337 (11,186) 10,777
	AA-25745
	Fazon Lk. bog
	48(52', 122(22'
	basal peat
	Easterbrook and Kovanen (1998a, b)

	61
	10,400 ( 85e
	N.A
	12,808 (12,337) 11,783
	AA-25744
	Fazon Lk. bog
	48(52', 122(22'
	basal peat
	Easterbrook and Kovanen (1998a, b)

	52
	10,980 ( 250
	N.A
	13,775 (12,992) 12,327
	AA-27062
	Northwood bog

(Fishtrap Crk.)
	48(58', 122(27'
	plant fibers
	This report

	

	

	65
	8050 ( 65
	N.A
	9239 (9006) 8648
	AA-27059
	Fountain Lake 
	48(54', 122(26'
	plant fibers
	This report

	66
	9090 ( 70
	N.A
	10,484 (10,224) 9926
	B-109850
	Pangborn bog
	48(59', 122(22'
	wood
	Easterbrook and Kovanen (1998b)

	67
	9850 ( 75
	N.A
	11,553 (11,226) 11,125
	AA-27069
	Pangborn bog
	48(59', 122(22'
	plant fibers
	Easterbrook and Kovanen (1998b)

	68
	10,265 ( 65e
	N.A
	12,616 (12,081) 11,645

(12,026)

(11,962)
	AA-27063
	Pangborn bog
	48(59', 122(22'
	seed pods
	Easterbrook and Kovanen (1998b)

	69
	10,245 ( 90e
	N.A
	12,635 (11,952) 11,362
	AA-27057
	Pangborn bog
	48(59', 122(22'
	plant fibers
	Easterbrook and Kovanen (1998b)

	n = 8 (wood and peat)

	a Conventional ages reported with laboratory error precision of 1(. * In accordance with lab protocol, the laboratory precision for GSC 14C dates were originally reported with 2( errors. For comparison with 1( age ranges reported by other labs, the error was reduced to 1( by a division of 2 (R. McNeely, personal communication, 2000).

b The reservoir-corrected age for marine shells is the conventional 14C age minus a reservoir value of –1100 yrs (Kovanen and Easterbrook, in press). The ( is the reported laboratory precision.  

c Calibrated age range given in years before AD 1950. Value in parentheses is the mean age determined by method B (probability) using the CALIB4.3 program of Stuiver et al. (1998a) with dataset of Stuiver et al. (1998b). Values outside the parentheses are maximum and minimum 2( age ranges. Marine shell ages were corrected for a marine reservoir value of –1100 ( 100 yrs (or a (R of 700 ( 100 yrs). The reservoir-corrected age uncertainity is ((k(s)2 + (r2)1/2 where k is 1.6 for GSC dates (R. McNeely, personal communication, 2000) and 1 for all other dates; (s is laboratory precision of the sample; (r is the uncertainty of the reservoir value.  
d Laboratory designation: AA – Univ. of Arizona  AMS Facility; B – Beta Analytic Inc.; I – Teledyne; GSC – Geological Survey of Canada; L – Lamont Geological Observatory; TO – Isotope Trace Laboratory (University  of Toronto).

e Younger dates were obtained from the same core.

f N.A. = Not applicable
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