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-210Pb age dating
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Flin Flon, Manitoba…. named after the fictious hero Flintabbetty Flonatin



Meridian Lake (ML-5a)

Sask Lake 4 (SL4)

Kotyk Lake (KOL-27)



Kotyk Lake
(30 km)



Kotyk Lake, 30 km NE from Flin Flon
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- 210Pb age dating and age-depth modelling

- ISOTOPIC COMPOSITION OF PB

- MERCURY !



210Pb in SL4(1) peat profile
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Sheet1

		

						acquisition		210Pb		214Pb		241Am		241Am		137Cs		137Cs				unsupp.

		Sample		weight		time		total		total		total		per gram		total		per gram				210Pb				density		210Pb		210Pb		t		calendar				MAR

		No		gram		hours		counts		counts		counts		counts		counts		counts				Bq/kg						Bq/cm3		int.		year		years				kg/m2/yr

		Lpa		2.385		20		2731		0		0		0		1636		686				508.24

		Lpb		2.17		20		2668		0		0		0		1378		635				545.71				0.080		43.66		503.07		-0.0		2003.0				0.29

		0		1.218		20		785		0		0		0		517		424				286.06				0.117		33.48		459.42		2.9		2000.1				0.50

		1		1.346		20		529		0		0		0		693		515				174.44				0.146		25.44		425.94		5.3		1997.7				0.76

		2		1.484		20		496		0		0		0		853		575				148.35				0.166		24.59		400.50		7.3		1995.7				0.84

		3		1.485		20		460		0		0		0		955		643				137.49				0.184		25.26		375.91		9.4		1993.6				0.85

		4		0.863		20		235		0		0		0		657		761				120.86				0.121		14.62		350.64		11.6		1991.4				0.90

		5		0.994		20		260		0		0		0		878		883				116.10				0.149		17.28		336.02		13.0		1990.0				0.90

		6		0.869		20		236		0		0		0		931		1071				120.54				0.130		15.68		318.75		14.7		1988.3				0.82

		7		1.175		20		236		0		0		0		926		788				89.15				0.140		12.48		303.06		16.3		1986.7				1.06

		8		1.022		20		253		0		51		50		965		944				109.88				0.152		16.65		290.58		17.6		1985.4				0.82

		9		1.547		45		704		0		95		27		5426		1559				89.77				0.174		15.59		273.94		19.5		1983.5				0.95

		10		1.263		22.5		243		0		31		22		1308		921				75.91				0.205		15.54		258.34		21.4		1981.6				1.06

		11		1.654		22.5		307		0		48		26		824		443				73.23				0.172		12.61		242.80		23.4		1979.6				1.03

		12		1.399		22.5		335		0		0		0		584		371				94.47				0.165		15.56		230.19		25.1		1977.9				0.76

		13		1.458		22.5		304		0		33		20		541		330				82.26				0.173		14.24		214.62		27.4		1975.6				0.81

		14		1.289		45		433		0		0		0		1087		375				66.27				0.162		10.71		200.39		29.6		1973.4				0.94

		15		1.448		45		471		0		30		9		1285		394				64.17				0.172		11.03		189.68		31.3		1971.7				0.92

		16		1.394		22.5		305		0		0		0		442		282				86.32				0.182		15.72		178.65		33.2		1969.8				0.64

		17		1.488		22.5		215		0		62		37		683		408				57.01				0.174		9.92		162.93		36.2		1966.8				0.89

		18		1.487		22.5		267		0		46		27		870		520				70.84				0.191		13.53		153.01		38.2		1964.8				0.67

		19		1.531		45		543		0		101		29		1728		502				69.97				0.178		12.46		139.48		41.2		1961.8				0.62

		20		1.423		22.5		170		0		0		0		923		577				47.13				0.161		7.61		127.02		44.2		1958.8				0.84

		21		1.24		45		464		0		0		0		880		315				73.82				0.136		10.04		119.41		46.2		1956.8				0.50

		22		1.413		22.5		245		0		0		0		243		153				68.41				0.177		12.12		109.37		49.0		1954.0				0.50

		23		1.388		22.5		154		67		0		0		190		122				40.19				0.157		6.30		97.25		52.8		1950.2				0.75

		24		1.519		45		378		0		0		0		280		82				49.09				0.185		9.10		90.95		54.9		1948.1				0.58

		25		1.528		45		352		0		59		17		145		42				45.44				0.171		7.78		81.85		58.3		1944.7				0.56

		26		1.291		22.5		141		53		0		0		88		61				40.05				0.160		6.41		74.06		61.5		1941.5				0.58

		27		1.307		22.5		167		87		0		0		126		86				45.47				0.146		6.66		67.66		64.4		1938.6				0.46

		28		1.674		45		314		0		0		0		235		62				37.00				0.205		7.59		61.00		67.8		1935.2				0.51

		29		1.676		45		390		0		0		0		226		60				45.90				0.206		9.47		53.41		72.0		1931.0				0.36

		30		2.459		45		294		0		0		0		339		61				23.59				0.281		6.62		43.94		78.3		1924.7				0.58

		31		2.866		45		373		0		0		0		294		46				25.67				0.282		7.24		37.32		83.5		1919.5				0.45

		32		3.266		45		382		0		0		0		413		56				23.07				0.364		8.39		30.08		90.5		1912.5				0.41

		33		3.425		45		206		62		0		0		371		48				11.19				0.285		3.19		21.69		101.0		1902.0				0.60

		34		3.475		45		292		135		0		0		334		43				15.14				0.447		6.76		18.50		106.1		1896.9				0.38

		35		3.358		45		248		174		0		0		281		37				12.65				0.405		5.13		11.73		120.7		1882.3				0.29

		36		3.618		45		130		160		0		0		248		30				5.45				0.666		3.63		6.61		139.1		1863.9				0.38

		37		3.441		45		80		116		0		0		264		34				3.34				0.361		1.20		2.98		164.7		1838.3				0.28

		38		3.328		45		53		76		0		0		219		29				2.29				0.360		0.83		1.78		181.3		1821.7				0.24

		39		3.129		45		40		180		0		0		153		22				0.39				0.377		0.15		0.95		201.4		1801.6				0.76

		40		3.368		45		47		181		0		0		116		15				0.80				0.460		0.35		0.80		206.7		1796.3				0.33
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Distribution of 210Pb, KOTYK LAKE Peat Profile

210Pb in KOL27(1) peat profile

0.0

50.0

100.0

150.0

200.0

250.0

300.0

350.0

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45

depth cm

B
q/

kg


Chart1

		224.5602123067

		287.0229872058

		227.8380294646

		206.2174668967

		237.5459897387

		223.3106331313

		226.2112429815

		203.2000992989

		238.0588384737

		184.2142487051

		183.8486605812

		166.8948953983

		86.8766101667

		61.0795602679

		37.355903409

		51.2356392147

		110.1147616898

		92.1468728802

		76.5230540772

		21.9232751905

		30.3809272928

		46.4688587

		59.1917617751

		80.07591488

		95.7156802907

		62.3161787363

		70.6121084343

		89.9230730983

		101.5727510939

		98.353761514

		99.4289486969

		36.6858346212

		40.7094733818

		20.6000236349

		23.7341372117

		4.8991679523

		4.7566841854

		15.2594082835

		7.0685303269

		3.3774744458

		11.8085169459

		5.4212667055

		1.7011438045

		6.2358655176

		3.360535727



depth cm

Bq/kg

210Pb in KOL27(1) peat profile



Sheet1

		

								KOL27(1) peat profile 210Pb data

						Acqusition		210pb		214pb		210pb		241am		137cs		137Cs				unsupp.

				Weight		time		total		total		unsupp.		total		total		per20h/g				210Pb				density		210Pb		210Pb		t		calendar				MAR

				gram		hours		counts		counts		counts		counts		counts		counts				Bq / kg						Bq/cm3		integral		years		year				kg/m2/yr

		Lpa		1.309		22.5		613.5		0		614		0		400		272				209.7

		Lpb		1.265		22.5		635		0		635		0		355		249				224.6				0.050		11.23		624.7		-0.0		2003.0				0.87

		0		0.399		45		512		0		512		0		197		219				287.0				0.053		15.18		613.4		0.6		2002.4				0.67

		1		0.838		22.5		427		0		427		0		157		166				227.8				0.081		18.37		598.3		1.4		2001.6				0.82

		2		1.089		22.5		502		0		502		0		185		151				206.2				0.095		19.66		579.9		2.4		2000.6				0.88

		3		1.145		22.5		608		0		608		0		212		165				237.5				0.097		23.14		560.2		3.5		1999.5				0.73

		4		1.224		22.5		611		0		611		0		258		187				223.3				0.105		23.37		537.1		4.9		1998.1				0.75

		5		1.147		22.5		580		0		580		0		197		153				226.2				0.098		22.06		513.7		6.3		1996.7				0.71

		6		1.147		22.5		521		0		521		0		188		146				203.2				0.103		20.97		491.7		7.7		1995.3				0.75

		7		1.353		22.5		720		0		720		59		230		151				238.1				0.126		30.06		470.7		9.1		1993.9				0.62

		8		1.355		22.5		567		48		558		0		413		271				184.2				0.106		19.55		440.6		11.2		1991.8				0.74

		9		1.415		22.5		615		178		582		0		461		290				183.8				0.113		20.78		421.1		12.7		1990.3				0.71

		10		1.513		22.5		578		72		564		41		686		403				166.9				0.136		22.64		400.3		14.3		1988.7				0.75

		11		1.387		22.5		275		30		269		0		612		392				86.9				0.124		10.78		377.7		16.2		1986.8				1.35

		12		1.475		22.5		217		83		201		0		564		340				61.1				0.133		8.09		366.9		17.1		1985.9				1.87

		13		1.297		45		242		135		217		0		1046		358				37.4				0.135		5.05		358.8		17.8		1985.2				2.99

		14		1.361		45		352		214		312		0		974		318				51.2				0.145		7.43		353.7		18.3		1984.7				2.15

		15		1.892		22.5		499		177		466		0		1112		522				110.1				0.194		21.31		346.3		18.9		1984.1				0.98

		16		2.255		22.5		488		125		464		51		1747		689				92.1				0.229		21.06		325.0		21.0		1982.0				1.10

		17		2.072		22.5		377		120		354		81		2341		1004				76.5				0.242		18.51		303.9		23.1		1979.9				1.24

		18		1.720		45		203		183		169		0		5393		1394				21.9				0.197		4.31		285.4		25.2		1977.8				4.05

		19		1.743		22.5		140		115		118		0		2584		1318				30.4				0.147		4.47		281.1		25.6		1977.4				2.88

		20		1.523		45		348		168		316		0		4259		1243				46.5				0.174		8.08		276.6		26.2		1976.8				1.85

		21		1.791		22.5		265		149		237		0		2741		1360				59.2				0.168		9.93		268.6		27.1		1975.9				1.41

		22		1.690		22.5		320		93		303		43		2876		1513				80.1				0.203		16.23		258.6		28.3		1974.7				1.01

		23		1.880		45		828		125		804		0		5465		1292				95.7				0.234		22.41		242.4		30.4		1972.6				0.79

		24		1.783		22.5		270		115		248		0		2244		1119				62.3				0.205		12.78		220.0		33.5		1969.5				1.10

		25		2.041		22.5		331		47		322		0		1768		770				70.6				0.258		18.21		207.2		35.4		1967.6				0.91

		26		1.967		22.5		411		83		395		0		1396		631				89.9				0.255		22.90		189.0		38.4		1964.6				0.65

		27		2.048		22.5		484		101		465		30		1141		495				101.6				0.325		33.04		166.1		42.5		1960.5				0.51

		28		2.081		45		982		356		915		51		3187		681				98.4				0.297		29.17		133.1		49.7		1953.3				0.42

		29		2.535		22.5		586		120		563		0		1219		427				99.4				0.328		32.64		103.9		57.6		1945.4				0.33

		30		2.219		22.5		191		48		182		0		355		142				36.7				0.439		16.10		71.3		69.7		1933.3				0.60

		31		2.002		22.5		204		116		182		0		400		178				40.7				0.399		16.24		55.2		77.9		1925.1				0.42

		32		2.021		22.5		113		106		93		0		251		110				20.6				0.377		7.77		38.9		89.1		1913.9				0.59

		33		2.079		45		249		151		221		0		395		84				23.7				0.288		6.83		31.2		96.3		1906.7				0.41

		34		2.362		45		98		246		52		0		160		30				4.9				0.353		1.73		24.3		104.2		1898.8				1.55

		35		2.178		45		86		211		46		0		117		24				4.8				0.327		1.55		22.6		106.6		1896.4				1.48

		36		2.401		45		189		134		164		0		184		34				15.3				0.371		5.66		21.0		108.9		1894.1				0.43

		37		2.353		45		121		248		74		0		115		22				7.1				0.511		3.61		15.4		118.9		1884.1				0.68

		38		2.434		45		77		214		37		0		91		17				3.4				0.308		1.04		11.8		127.5		1875.5				1.09

		39		2.388		45		165		207		126		0		99		18				11.8				0.288		3.40		10.7		130.5		1872.5				0.28

		40		2.521		45		110		260		61		0		48		8				5.4				0.323		1.75		7.3		142.7		1860.3				0.42

		41		2.470		45		69		267		19		0		61		11				1.7				0.279		0.47		5.6		151.5		1851.5				1.02

		42		2.360		45		113		251		66		0		27		5				6.2				0.472		2.95		5.1		154.3		1848.7				0.26

		43		2.311		45		65		161		35		0		77		15				3.36				0.346		1.16		2.2		181.9		1821.1				0.20





Sheet1

		



depth cm

Bq/kg

210Pb in KOL27(1) peat profile



Sheet2

		



depth cm

kg/m2/yr

Mass Accumulation Rate in KOL27(1) peat profile



Sheet3

		





		







LEAD

Pb (ppm)
0 20 40 60 80

D
ep

th
 (c

m
)

-80

-60

-40

-20

0

Pb (ppm) vs depth 

KOTYK LAKE

206Pb/207Pb

206Pb/207Pb

1.05 1.10 1.15 1.20 1.25

D
ep

th
 (c

m
)

-80

-60

-40

-20

0

1.9 2.0 2.1 2.2 2.3 2.4

D
ep

th
 (c

m
)

-80

-60

-40

-20

0

208Pb/206Pb

208Pb/206Pb

1921
1970

1990

1821

1961



Kotyk Lake – Hg 

20

40

60

80

0
0 100 200 300

ppm

200   300

Hg

ppb

0 20 40
ppm

ppm

20 40
Br



Geological Survey of Canada
Peter Outridge and Roger McNeely
University of Southern Denmark
Tommy Nørenberg
University of Heidelberg
Nicole Rausch, Jutta Frank, Nicolas Givelet, Gaël LeRoux
Andriy Cheburkin, Helen Kurzel
Christian Ihrig, Henrik Wild
Manitoba Department of Natural Resources
Tom Heine
German Federal Ministry of Science (BMBF)




	Peat Bog Archives of Atmospheric Metal Deposition:�Flin Flon, Manitoba
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Kotyk Lake�(30 km)
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Sask Lake 4�Site 1�(88 km)
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Sask Lake - Site 1:   Hg  
	Slide Number 17
	Slide Number 18
	Kotyk Lake – Hg 
	Slide Number 20
	Slide Number 21

