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les vs. hydrologie…



Současný les je výsledkem procesů, které se dle
palynologických výzkumů dají rozdělit do čtyř velkých fází.
V nejchladnější fázi poslední doby ledové se teploty
pohybovaly o 10-12 stupňů níže než dnes, srážky byly
přibližně na polovině.
Poslední historická doba:
• úpadek kulturní krajiny mezi laténem a prvními státními

útvary v 9 a 10 století.
• Kolonizace 11-13 století
• polaření, lesní pastva, odvoz listí na stelivo, výmladkové

hospodaření, toulavé seče
• Eroze – vznik současných FL v nižších polohách
• 18-19.stol. masové zavedení okopanin, kukuřice,

hluboké orby



• dnešní kulturní lesnictví se vyvinulo v období malé doby
ledové, jako nejstudenějšího a nejvlhčího období
posledních 8 000 let (smrk)…

Zastoupení dřevin v ČR (2011-15), dle Cílek et al. (2022)



Lesy vs. klima

• změny proudění vzduchu, srážek
• častější vznik bloků „omega“ (Ω) – větry obtékají

oblast vyššího tlaku (uvnitř panuje dlouhodobě
teplé nebo studené počasí – dle toho jestli je
otevřeno na S nebo J).

• nejvíce změn do 300 m n.m., rizika ale i do 600 m
n.m.





• skleníkový jev a vodní páry
• Srážky: až 100 % se zpět vypaří, až 30% do

vodotečí, méně než 10% se vsakuje
• les je podstatný do 300-400km od pobřeží
• Změny v Golfském proudu (ochlazení o 6 ale i o 30

stupňů – Norsko)
• czechterra.cz (inventarizace krajiny 2007-9 a 2013-

15).



• Při hrubé bilanci tvoří evapotranspirace asi 70 % 
srážek, odtok asi 30 %

• Evapotranspiraci tvoří ze 65 % transpirace, 30 % 
intercepce a 5 % výpar z půdy.

• Lesní půdy bývají málo mocné a dobře zvládají
dobře jen malé až střední srážky, tj. srážky do 60
mm bývají relativně dobře tlumeny.

• povodí kde je alespoň 40 % lesa dokáže účinně
tlumit povodňové vlny.

• buk vs. smrk (stok po kmeni)
• hydraulický lift



• Prodlužující se délka vegetačního období bude zřejmě
stírat rozdíly mezi výparem z jehličnanů (smrk cca 520
mm) a listnáči (buk cca 500 mm), i když spotřeba vody
bude vždy vyšší u smrku.

• V nižších nadm.výškách bude spotřeba vody vyšší než
v horských oblastech (buk nížina 500 mm, hory 460
mm). Z uvedených hodnot je patrné, že srážky 500 –
600 mm budou u nás rozdělovat území na:
– Nížiny, pahorkatiny a kotliny do 500 m.n.m. – jaro vlhko, léto

fyziologické sucho
– Střední polohy 500-1000 m.n.m. neprosychají tak intenzivně,

problémy jen v suchých letech
– Vyšší polohy nad 1000m.n.m. zpravidla bez problémů, tvorba

zásob vody



• Jako klíčové se jeví udržení lesnatosti nad hranicí 
40 % (34% les + 8% mimo les- sady, větrolamy, 
břehové porosty…)

• Využití postupů šetření vláhou v zemědělství
• Pozemkové úpravy
• Vhodné dřeviny při zalesňování (posun až o 2LVS)
• Ideálem asi smíšený les s nejméně 2 hlavními a 2 

melioračními dřevinami



Povodí Hubbard Brook
ekosystémová studie

Podle Chrise E. Johnsona 

(Syracuse University)



Hubbard Brook Ecosystem Study initiated in 1963 using the
small watershed approach to study hydrologic cycle-element
interactions in small undisturbed and human-manipulated
forest ecosystems.

The Hubbard Brook
Experimental Forest
established in 1955 by
the USDA Forest Service
for hydrologic research.



Characteristics of the Hubbard Brook Experimental Forest

Bedrock Quartz Mica Schist and Quartzite

Landscape Till-Mantled Glacial Valleys

Soils Spodosols (Typic Haplorthods)
pHw %BS

Oa 3.9 50
Mineral Soil 4.3 12

Vegetation Northern Hardwood Forest; Cutting 1915-17;
80-90% Hardwoods, 10-20% Conifers

Climate Humid Continental, Mean Precipitation 1400 mm
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Characteristics of Monitored Watersheds
Watershed 
Number

Size
(ha)

Year
Started Treatment

1 11.8 1956 Calcium silicate addition 1999

2 15.6 1957 Clear-felled in ‘65-66, no products removed, 
herbicide application ‘66,67, 68.

3 42.4 1958 None – Hydrologic reference.

4 36.1 1961 Clear-cut by strips in three phases – ‘70,72,74. 
Timber products removed.

5 21.9 1962 Whole-tree clear-cut in 1983-84.  Timber products 
removed.

6 13.2 1963 None – Biogeochemical reference.

7 76.4 1965 None

8 59.4 1969 None

9 68.0 1994 None

101 12.1 1970 Clear-cut as block in 1970.  Timber products 
removed.



Background

• Major sources of Pb: Smelting, Battery Production, Paints,
Gasoline (Petrol).

• Alkyl-Pb compounds used as anti-knock additives in gasoline
beginning in 1923.

• With increasing automobile/truck traffic, gasoline became
principal source of atmospheric Pb in USA.

• 1970: Clean Air Act; General Motors announces intent to comply
by installing catalytic converters beginning in 1974. Other auto
makers follow.

• US Pb consumption declines > 90% 1975 – 1985.

• Natural ecosystem experiment…

Changes in Lead (Pb) Cycling with Decreasing
Atmospheric Inputs



Pb concentration in bulk precipitation has declined to ~1% of 1975 values
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																Yale -		GFAA/ICP																						Syracuse -		ICP-MS

		ID		Height		Julian		Date		Date		Mn		Fe		Zn		Cd		Ni		Pb		Cu				Li		Cr		Mn		Fe		Co		Ni		Cu		Zn		Rb		Sr		Cd		Cs		Ba		Pb

												ug/L		ug/L		ug/L		ug/L		ug/L		ug/L		ug/L				ug/L		ug/L		ug/L		ug/L		ug/L		ug/L		ug/L		ug/L		ug/L		ug/L		ug/L		ug/L		ug/L		ug/L

		12x		4.71		36		2/5/75		75 02 5		5.50		12.00		34.00		0.70		3.50		27.50		1.08

		18x		3.08		64		3/5/75		75 03 5		3.00		31.10		39.50		0.55		3.60		21.50		1.13

		23x		5.76		92		4/2/75		75 04 2		7.50		39.10		21.00		0.23		6.50		17.60		0.72

		29x		2.41		120		4/30/75		75 04 30		8.00		123.50		14.00		0.20		1.20		36.00		0.79

		35x		0.97		147		5/27/75		75 05 27		25.00		145.00		27.50		0.62		4.45		42.00		3.40

		41x		5.49		174		6/23/75		75 06 23		5.00		118.00		9.00		0.11		1.05		27.00		1.40

		53x		7.43		238		8/26/75		75 08 26		8.00		70.95		6.50		0.10		2.67		42.25		1.95

		59x		2.11		274		10/1/75		75 10 1		2.00		26.50		7.00		0.22		0.50		12.00		0.35

		65x		7.47		302		10/29/75		75 10 29		16.50		56.00		5.00		0.08		0.50		10.45		0.40

		71x		5.06		327		11/23/75		75 11 23		3.50		72.50		3.50		0.05		0.50		27.35		0.46

		77x		4.85		378		1/13/76		76 01 13		7.25		21.60		7.00		0.08		1.45		14.00		0.10

		83x		5.21		401		2/5/76		76 02 5		4.50		10.30		18.50		0.08		1.66		10.70		0.25

		90x		7.67		420		2/24/76		76 02 24		6.00		47.50		5.00		0.13		5.40		17.50		0.41

		95x		3.02		448		3/23/76		76 03 23		4.50		20.90		10.00		0.44		4.05		20.50		1.25

		101x		4.05		484		4/28/76		76 04 28		7.00		27.00		25.50		0.20		0.50		15.00		0.50

		107x		3.81		518		6/1/76		76 06 1		10.50		160.00		5.50		0.14		0.75		32.50		1.25

		113x		6.96		545		6/28/76		76 06 28		16.50		125.50		9.50		0.10		0.50		23.00		0.25

		120x		3.25		573		7/26/76		76 07 26		8.50		71.00		11.00		0.25		0.50		21.00		0.90

		125x		3.49		608		8/30/76		76 08 30		4.00		46.00		8.50		0.11		0.58		15.75		0.43

		132x		6.32		637		9/28/76		76 09 28		6.00		120.00		16.00		0.25		0.50		43.00		1.34

		138x		4.90		671		11/1/76		76 11 1		25.50		160.00		12.00		0.15		0.50		31.00		1.09

		143x		7.32		700		11/30/76		76 11 30		4.50		86.25		13.25		0.10		0.50		31.75		1.51

		150x		2.67		728		12/28/76		76 12 28		11.50		38.25		13.25		0.20		0.58		35.75		1.13

		155x		3.38		756		1/25/77		77 01 25		2.50		16.00		20.00		0.09		0.50		23.00		0.35

		162x		3.22		785		2/23/77		77 02 23		3.50		103.50		67.50		0.73		1.15		126.50		113.50

		169x		2.44		819		3/29/77		77 03 29		3.00		25.50		8.50		0.87		0.50		13.00		0.94

		173x		6.96		847		4/26/77		77 04 26		2.00		80.00		13.00		0.18		0.65		12.50		1.15

		179x		4.17		874		5/23/77		77 05 23		28.00		70.50		27.00		0.41		0.85		21.50		2.20

		185x		1.01		908		6/26/77		77 06 26		2.00		40.00		8.50		0.20		0.50		13.50		1.30

		191x		4.66		938		7/26/77		77 07 26		3.00		35.00		7.50		0.21		1.25		17.50		1.20

		197x		3.11		972		8/29/77		77 08 29		3.50		36.65		18.50		0.27		0.75		32.00		1.05

		203x		3.44		1001		9/27/77		77 09 27		6.00		21.00		6.00		0.25		0.55		13.00		0.55

		209x		6.50		1029		10/25/77		77 10 25		2.95		10.30		4.50		0.10		0.50		10.00		0.66

		215x		7.36		1064		11/29/77		77 11 29		5.35		19.00		8.00		0.14		0.60		16.00		1.00

		225x		4.18		1101		1/5/78		78 01 5		4.65		23.50		3.00		0.09		0.50		9.00		0.92

		230x		5.86		1126		1/30/78		78 01 30		2.00		3.80		3.00		1.70		0.50		5.00		0.65

		233x		8.65		1155		2/28/78		78 02 28		7.10		27.00		8.00		2.20		0.80		8.00		0.88

		236x		1.12		1182		3/27/78		78 03 27		7.00		39.00		12.00		5.90		0.80		23.00		5.90

		239x		2.80		1218		5/2/78		78 05 2		9.00		76.00		23.00		0.44		1.80		28.00		0.44

		242x		3.19		1246		5/30/78		78 05 30		9.00		22.00		17.00		0.32		0.70		13.00		0.32

		245x		3.39		1273		6/26/78		78 06 26		7.00		18.00		5.00		0.26		0.60		11.00		0.80

		248x		5.72		1301		7/24/78		78 07 24		14.00		27.00		10.00		0.27		1.00		15.00		1.30

		251x		1.06		1337		8/29/78		78 08 29		7.50		17.00		7.00		0.23		1.00		0.35		15.00

		254x		4.25		1366		9/25/78		78 09 25		18.00		16.00		21.00		0.15		1.10		17.00		3.00

		257x		1.37		1421		11/21/78		78 11 21		5.00		12.00		8.00		0.16		0.70		13.00		0.67

		260x		4.61		1434		12/4/78		78 12 4		2.00		9.20		7.00		4.40		11.00		14.00		1.10

		263x		1.80		1463		1/2/79		79 1  2		2.00		22.00		8.00		0.72		0.60		0.70		15.00

		266x		5.00		1491		1/30/79		79 01 30		2.00		5.00		5.00		1.00		0.90		5.00		0.40

		269x		6.23		1520		2/28/79		79 02 28		4.00		10.00		6.00		3.90		1.60		12.00		1.00

		272x		2.65		1563		4/12/79		79 04 12		3.00		22.00		8.00		2.30		1.10		17.00		1.70

		275x		7.43		1581		4/30/79		79 04 30		2.00		15.00		4.00		3.00		0.80		12.00		1.60

		278x		2.98		1610		5/29/79		79 05 29		4.00		14.00		8.00		0.13		0.60		14.00		1.60

		281x		5.51		1637		6/25/79		79 06 25		8.00		18.00		8.00		0.16		1.60		19.00		1.20

		284x		1.20		1672		7/30/79		79 07 30		3.00		10.00		35.00		1.30		0.80		9.40		0.77

		287x		3.58		1701		8/28/79		79 08 28		2.00		0.93		57.00		0.18		0.80		11.00		1.80

		290x		4.52		1735		10/1/79		79 10 1		47.00		20.00		47.00		0.13		0.50		2.00		0.91

		293x		4.97		1764		10/30/79		79 10 30		48.00		9.40		29.00		0.13		0.60		5.50		0.50

		296x		5.48		1799		12/4/79		79 12 4		2.00		7.00		9.00		0.18		0.50		6.50		0.40

		299x		4.63		1826		12/31/79		79 12 31		9.00		39.00		4.00		1.80		0.70		14.00		1.40

		1		2.74		2449		9/14/81		81 09 14		2.00		5.90		3.00		0.08		0.50		4.00		0.80

		2		3.42		2463		9/28/81		81 09 28		3.70		8.50		6.00		0.03		0.50		9.60		1.10

		3		1.10		2477		10/12/81		81 10 12		9.00		38.00		12.00		0.16		4.00		9.90		2.20

		4		5.91		2498		11/2/81		81 11 02		3.00		2.30		3.00		0.03		3.60		2.20		0.59

		5		2.81		2527		12/1/81		81 12 01		16.00		15.00		6.00		5.20		3.80		6.30		0.87

		6		5.01		2555		12/29/81		81 12 29		2.00		7.50		3.00		2.80		3.80		4.70		0.59

		7		5.12		2589		2/1/82		82 02 01		3.00		6.80		3.00		0.40		0.50		2.40		0.82

		8		2.59		2617		3/1/82		82 03 01		2.00		12.00		4.00		1.60		0.50		3.70		0.70

		9		3.48		2645		3/29/82		82 03 29		4.00		36.00		3.00		1.50		1.80		6.90		1.50

		10		4.45		2680		5/3/82		82 05 03		11.00		71.00		11.00		2.20		1.50		12.00		1.20

		12		1.21		2709		6/1/82		82 06 01		24.00		15.00		5.00		0.36		1.00		5.50		4.90

		13		2.03		2720		6/12/82		82 06 12		2.00		8.00		3.00		0.60		0.50		6.50		1.30

		14		2.59		2736		6/28/82		82 06 28		2.00		0.50		3.00		0.48		0.50		4.10		1.70

		15		1.48		2751		7/13/82		82 07 13		6.10		7.60		3.00		0.10		0.90		6.80		0.85

		16		0.33		2764		7/26/82		82 07 26		16.00		8.10		24.00		0.35		1.80		3.00		6.40

		17		3.24		2785		8/16/82		82 08 16		2.00		5.70		3.00		0.19		0.50		9.10		1.20

		18		1.29		2799		8/30/82		82 08 30		13.00		9.70		11.00		0.23		0.50		14.00		2.70

		19		0.98		2813		9/13/82		82 09 13		2.00		0.50		3.00		0.11		0.50		5.30		3.30

		20		3.07		2828		9/28/82		82 09 28		2.00		2.30		3.00		0.11		6.00		9.00		0.99

		21		1.32		2841		10/11/82		82 10 11		2.00		2.10		13.00		0.05		0.50		7.00		1.30

		22		0.51		2855		10/25/82		82 10 25		2.00		14.00		9.20		0.54		3.00		17.00		5.50

		23		5.31		2890		11/29/82		82 11 29		2.00		7.40		4.00		0.29		0.50		3.20		0.23

		24		2.57		2925		1/3/83		83 01 03		14.00		23.00		6.00		2.40		0.50		5.00		1.60

		25		4.20		2953		1/31/83		83 01 31		2.00		16.00		4.00		0.40		0.50		1.40		0.29

		26		3.00		2981		2/28/83		83 02 28		2.00		36.00		5.00		0.98		0.50		7.20		0.80

		27		4.00		3008		3/27/83		83 03 27		2.00		20.00		4.00		0.88		0.50		3.20		0.87

		28		6.30		3045		5/3/83		83 05 03		3.00		15.00		4.00		1.10		0.50		4.20		0.10

		29		2.50		3058		5/16/83		83 05 16		4.00		24.00		17.00		0.23		0.50		5.00		2.70

		30		3.80		3073		5/31/83		83 05 31		3.00		8.90		4.00		0.07		0.50		5.50		0.80

		31		1.10		3087		6/14/83		83 06 14		6.00		7.00		4.00		0.14		0.50		4.10		1.60

		32		0.20		3100		6/27/83		83 06 27		11.00		31.00		11.00		0.21		0.50		5.70		6.00

		33		1.20		3113		7/10/83		83 07 10		1.00		12.00		4.00		0.08		0.50		3.20		2.00

		34		0.80		3127		7/24/83		83 07 24		11.00		20.00		4.00		0.11		0.50		2.60		1.70

		35		2.20		3141		8/7/83		83 08 07		5.00		20.00		13.00		0.16		0.50		7.70		1.50

		36		2.30		3155		8/21/83		83 08 21		1.00		5.20		4.00		0.05		0.50		2.90		0.57

		37		1.90		3170		9/5/83		83 09 05		1.00		5.40		4.00		0.07		0.50		2.90		2.80

		38		0.45		3183		9/18/83		83 09 18		11.00		25.00		16.00		0.46		0.50		4.90		4.90

		39		1.90		3197		10/2/83		83 10 02		2.00		6.10		4.00		0.07		0.50		1.50		5.70

		40		2.50		3211		10/16/83		83 10 16		1.00		6.90		5.00		0.11		0.50		5.10		1.40

		41		0.70		3225		10/30/83		83 10 30		1.00		6.50		4.00		0.07		0.50		2.70		2.30

		42		2.50		3239		11/13/83		83 11 13		4.00		4.90		4.00		0.09		0.50		4.60		0.98

		43		4.20		3254		11/28/83		83 11 28		3.00		7.80		4.00		0.46		0.50		1.90		1.70

		44		6.65		3282		12/26/83		83 12 26		2.00		7.10		4.00		0.56		0.50		2.20		0.10

		45		2.80		3316		1/29/84		84 01 29		2.00		21.00		9.00		1.10		0.50		5.80		1.10

		46		2.50		3344		2/26/84		84 02 26		3.00		11.00		7.00		1.90		0.50		5.20		0.10

		47				3379		4/1/84		84 04 01		2.50		23.00		3.00		1.10		0.50		1.90		1.10

		48				3407		4/29/84		84 04 29		1.00		24.00		3.00		0.84		0.50		4.00		0.67

		49		4.50		3421		5/13/84		84 05 23		5.10		16.00		3.00		0.20		0.50		5.00		1.70

		50		1.50		3436		5/28/84		84 05 28		34.00		5.80		10.00		0.17		0.50		3.20		3.30

		51		7.60		3447		6/8/84		84 06 08		3.80		3.10		3.00		0.10		0.50		1.10		1.20

		52		1.10		3463		6/24/84		84 06 24		10.00		9.10		3.00		0.10		0.50		4.10		1.60

		53		6.30		3484		7/15/84		84 07 15		1.00		7.00		3.00		0.06		0.50		4.80		1.00

		54		2.40		3498		7/29/84		84 07 29		2.00		14.00		3.00		0.13		0.50		6.40		1.70

		55		0.50		3512		8/12/84		84 08 12		5.80		30.00		30.00		0.17		0.50		14.00		10.00

		56		0.75		3527		8/27/84		82 08 27		14.00		100.00		6.20		0.02		0.50		3.30		3.00

		57		0.25		3541		9/10/84		84 09 10		12.00		67.00		75.00		0.17		0.50		2.80		5.60

		58		1.30		3562		10/1/84		84 10 01		13.00		14.00		7.90		0.04		0.50		4.30		2.10

		59		1.60		3575		10/14/84		84 10 14		4.00		2.10		5.00		0.02		0.50		1.40		0.10

		60		1.00		3589		10/28/84		84 10 28		4.00		9.90		19.00		0.07		0.50		6.20		1.40

		61		4.50		3605		11/13/84		84 11 13		11.00		3.50		2.00		0.02		0.50		3.10		0.76

		62		1.00		3330		12/12/84		84 02 12		19.00		8.20		6.00		0.02		0.50		2.80		0.76

		63		4.00		3652		12/30/84		84 12 30		4.00		17.00		2.00		0.63		0.50		2.40		0.38

		64		3.00		3687		2/3/85		85 02 03		6.00		20.00		2.00		0.89		0.50		4.20		0.57

		65		3.00		3715		3/3/85		85 03 03		5.00		32.00		2.00		0.42		0.50		4.10		0.59

		66		3.50		3743		3/31/85		85 03 31		4.00		23.00		2.00		1.60		0.50		4.10		0.55

		67		3.00		3771		4/28/85		85 04 28		11.00		30.00		2.00		1.60		0.50		7.10		0.93

		68		1.70		3785		5/12/85		85 05 12		6.00		20.00		13.00		0.06		0.50		4.30		1.50

		69		2.50		3800		5/27/85		85 05 27		15.00		16.00		16.00		0.04		0.50		4.20		1.10

		70		1.00		3814		6/10/85		85 06 10		7.50		18.00		26.00		0.07		0.50		3.10		1.10

		71		4.00		3834		6/30/85		85 06 30		3.00		7.00		3.00		0.05		1.00		3.20		0.59

		72		1.00		3848		7/14/85		85 07 14		2.00		7.80		8.00		0.67		0.50		2.70		1.20

		73		0.34		3862		7/28/85		85 07 28		14.00		24.00		35.00		0.23		0.50		3.30		3.10

		74		1.40		3876		8/11/85		85 08 11		2.00		4.30		3.00		0.02		0.50		2.80		1.10

		75		3.00		3898		9/2/85		85 09 02		2.00		6.00		3.00		0.07		1.00		3.30		0.51

		76		2.50		3911		9/15/85		85 09 15		1.00		5.00		3.00		0.06		0.50		1.40		0.47

		77		2.80		3923		9/27/85		85 09 27		2.00		1.80		3.00		0.02		0.50		1.10		0.85

		78		2.50		3940		10/14/85		85 10 14		3.00		2.90		14.00		0.07		0.50		1.30		0.89

		79		2.00		3953		10/27/85		85 10 27		2.00		8.20		5.00		0.03		0.80		3.60		0.81

		80		5.00		3974		11/17/85		85 11 17		2.00		3.30		2.00		0.05		0.50		3.20		0.59

		81		1.50		3696		12/2/85		85 02 12		3.00		10.00		2.00		1.70		0.50		1.90		0.42

		82		2.00		4016		12/29/85		85 12 29		3.00		38.00		5.90		1.00		0.50		4.50		0.76

		83		8.00		4051		2/2/86		86 02 02		2.00		6.90		3.00		0.32		0.90		1.10		0.34

		84		2.00		4079		3/2/86		86 03 02		3.00		18.00		2.00		0.36		1.00		2.20		0.30

		85		5.00		4107		3/30/86		86 03 30		3.00		19.00		3.00		0.56		0.50		3.10		0.64

		86		2.50		4135		4/27/86		86 04 27		23.00		7.00		8.00		0.72		1.00		4.10		0.52

		87		1.00		4156		5/18/86		86 05 18		15.00		34.00		22.00		0.34		1.00		5.40		2.50

		88		5.00		4171		6/2/86		86 06 02		6.00		8.50		3.00		0.01		0.50		1.20		0.63

		89		1.50		4184		6/15/86		86 06 15		5.00		12.00		3.00		0.02		0.50		1.50		0.37

		91		2.00		4212		7/13/86		86 07 13		3.00		6.90		3.00		0.01		0.50		1.10		1.10

		92		2.50		4226		7/27/86		86 07 27		3.00		3.90		3.00		0.05		0.70		1.20		1.10

		93		5.50		4240		8/10/86		86 07 10		3.00		4.10		3.00		0.01		0.50		2.30		0.10

		94		3.00		4262		9/1/86		86 09 01		4.00		2.20		3.00		0.02		0.50		2.10		0.10

		95		1.60		4276		9/15/86		86 09 15		3.00		6.20		5.00		0.22		0.50		2.50		0.30

		96		2.00		4290		9/29/86		86 09 29		4.00		2.40		3.00		0.06		0.70		2.40		0.85

		97		2.00		4303		10/12/86		86 10 12		3.00		1.80		3.00		0.15		0.50		1.60		0.20

		98		1.00		4324		11/2/86		86 11 02		3.00		4.60		3.00		0.19		0.50		2.00		0.59

		99		2.50		4338		11/16/86		86 11 16		1.00		5.80		4.00		0.04		0.50		0.77		0.33

		100		3.00		4353		12/1/86		86 12 01		1.00		13.00		4.00		0.79		0.60		0.52		0.10

		101		4.00		4380		12/28/86		86 12 28		1.00		9.00		4.00		0.98		0.50		0.64		0.10

		102		2.50		4410		1/27/87		87 01 27		1.00		7.60		4.00		0.12		0.50		1.70		0.20

		103		2.00		4444		3/2/87		87 03 02		4.00		24.00		4.00		0.49		0.50		2.30		0.33

		104		0.75		4472		3/30/87		37 03 30		14.00		140.00		16.00		2.10		5.90		12.00		2.00

		105		5.50		4478		4/5/87		87 04 05		2.00		2.60		2.00		0.01		0.50		0.39		0.10

		106		1.20		4506		5/3/87		87 05 03		6.90		9.90		2.00		1.00		0.50		1.00		0.20

		107		1.20		4520		5/17/87		87 05 17		17.00		7.60		10.00		0.06		0.50		0.84		0.94

		108		2.00		4534		5/31/87		87 05 31		4.00		5.90		3.00		0.10		0.50		1.70		1.00

		109		4.00		4548		6/14/87		88 06 14		4.00		7.00		5.00		0.04		0.50		1.70		0.37

		110		4.20		4562		6/28/87		87 06 28		3.00		1.90		2.00		0.01		0.50		0.58		0.30

		111		1.00		4576		7/12/87		87 07 12		4.00		6.10		5.60		0.05		0.50		1.30		0.67

		112		2.30		4597		8/2/87		87 08 02		7.80		9.90		5.00		0.13		0.60		1.90		0.69

		113		2.50		4611		8/16/87		87 08 16		3.00		6.70		3.00		0.04		0.50		1.40		0.10

		114		1.75		4625		8/30/87		87 08 30		5.00		5.60		2.00		0.06		0.50		0.92		0.82

		115		2.10		4639		9/13/87		87 09 13		2.00		0.92		2.00		0.01		0.50		0.44		0.10

		116		2.50		4653		9/27/87		87 09 27		6.10		2.00		2.00		0.01		0.50		0.20		0.10

		117		3.00		4668		10/12/87		87 10 12		14.00		3.20		3.70		0.01		4.80		0.63		0.10

		118		2.25		4688		11/1/87		87 11 01		2.00		8.80		4.50		0.09		0.50		2.10		0.82

		119		5.00		4717		11/30/87		87 11 30		3.00		8.20		3.80		0.34		0.50		1.30		0.32

		120		2.50		4751		1/3/88		88 01 03		6.20		23.00		4.00		0.61		0.60		1.90		0.32

		121		2.50		4778		1/30/88		88 01 30		4.30		12.00		2.00		0.16		0.90		1.20		0.20

		122		3.20		4807		2/28/88		88 02 28		3.00		15.00		2.80		0.31		0.60		1.30		0.10

		123		2.20		4835		3/27/88		88 03 27		12.00		45.00		5.50		0.48		0.90		2.50		2.20

		124		3.90		4870		5/1/88		88 05 01		7.00		15.00		4.00		0.42		0.80		1.40		0.10

		125		1.30		4884		5/15/88		88 05 15		6.00		19.00		8.70		0.06		0.70		1.80		0.30

		126		2.00		4899		5/30/88		88 05 30		10.00		4.60		2.00		0.04		0.50		0.60		0.20

		127		0.25		4912		6/12/88		88 06 12		22.00		25.00		23.00		0.17		1.00		1.00		0.65

		128		2.50		4933		7/3/88		88 07 03		7.00		17.00		3.00		0.05		1.00		0.99		0.43

		129		0.60		4947		7/17/88		88 07 17		6.00		34.00		7.10		0.07		2.20		1.20		1.10

		130		3.40		4961		7/31/88		88 07 31		4.00		3.90		2.00		0.04		0.50		0.03		0.10

		131		0.30		4975		8/14/88		88 08 14		7.00		30.00		16.00		0.06		0.80		0.73		4.50

		132		2.00		4989		8/28/88		88 08 28		3.00		3.00		2.00		0.01		0.80		0.43		0.10

		133		4.00		5004		9/12/88		88 09 12		1.50		3.90		2.00		0.01		0.50		0.64		0.10

		134		1.25		5025		10/3/88		88 10 03		6.00		4.70		6.30		0.10		0.90		1.20		0.42

		135		0.50		5039		10/17/88		88 10 17		7.00		8.70		47.00		0.12		1.70		1.40		0.42				0.048		2.693		6.085		25.826		0.067		2.494		1.483		73.585		0.415		0.677		0.207		0.010		1.058		2.813

		136		1.60		5053		10/31/88		88 10 31		8.00		10.00		14.00		0.08		1.60		1.20		0.32				0.055		0.308		5.238		15.825		0.060		0.813		0.432		21.375		0.341		0.980		0.106		0.011		1.222		2.404

		137		3.80		5067		11/14/88		88 11 14		3.00		1.50		21.00		0.02		0.23		0.30		0.13				0.034		0.283		1.240		8.744		0.011		0.275		0.353		22.833		0.096		0.257		0.029		-0.001		0.197		0.562

		138		2.00		5082		11/29/88		88 11 29		7.00		20.00		11.00		0.99		1.20		0.63		0.27				0.065		0.550		6.431		35.184		0.035		0.813		0.427		4.757		0.614		0.469		1.092		0.024		0.814		1.358

		139		2.80		5117		1/3/89		89 01 03		3.00		38.00		10.00		0.60		0.60		1.05		0.20				0.109		0.398		4.361		61.031		0.055		0.730		0.637		14.993		0.322		0.961		0.797		0.014		1.352		1.967

		140		3.50		5152		2/7/89		89 02 07		6.00		14.50		7.50		0.63		0.50		1.66		0.28				0.071		0.568		7.441		25.777		0.067		1.048		0.812		8.064		1.315		0.930		0.556		0.019		1.472		1.938

		141		2.70		5179		3/6/89		89 03 06		1.00		37.00		3.00		0.15		1.00		1.30		0.20

		142		1.90		5207		4/3/89		89 04 03		4.00		35.00		2.00		0.20		0.50		1.00		0.10

		143		5.50		5249		5/15/89		89 05 15		1.00		4.00		4.00		0.01		0.70		0.39		0.10

		144		1.50		5265		5/31/89		89 05 31		47.00		9.00		17.00		0.04		0.50		0.10		0.48

		145		3.80		5277		6/12/89		89 06 12		1.00		3.80		9.00		0.02		0.50		0.83		0.37

		146		2.10		5291		6/26/89		89 06 26		1.00		2.40		3.00		0.01		0.50		0.44		0.30

		147		2.50		5313		7/18/89		89 07 18		1.00		2.40		3.00		0.04		0.50		0.91		0.20

		148		1.25		5326		7/31/89		89 07 31		8.10		3.70		7.00		0.04		0.60		1.10		0.30

		149		5.20		5338		8/12/89		89 08 12		1.00		2.60		3.00		0.01		0.50		0.76		0.30

		150		1.25		5362		9/5/89		89 09 05		13.00		11.00		9.00		0.08		0.80		1.70		0.61

		151		1.21		5375		9/18/89		89 09 18		1.00		6.00		7.00		0.05		0.50		0.76		0.46

		152		3.33		5390		10/3/89		89 10 03		1.00		0.36		3.00		0.01		0.50		0.10		0.10

		153		2.90		5404		10/17/89		89 10 17		12.00		32.00		17.00		0.45		1.60		1.50		0.89				0.101		1.367		15.363		34.201		0.106		3.031		1.324		9.352		0.533		0.943		0.147		0.027		1.712		2.166

		154		5.50		5425		11/7/89		89 11 07		1.00		5.00		23.00		0.03		0.40		1.80		0.17				0.048		0.244		0.948		5.692		0.927		0.189		0.179		1.092		0.076		0.206		0.033		0.005		0.151		0.508

		155		5.00		5453		12/5/89		89 12 05		8.00		13.00		27.00		0.33		1.50		0.75		0.35				0.080		0.322		9.827		19.120		0.047		0.420		0.414		4.190		0.344		0.686		0.434		0.018		1.110		0.938

		156		2.50		5481		1/2/90		90 01 02		2.00		8.00		3.00		1.10		1.26		0.76		0.45				0.080		0.470		2.962		14.882		0.051		0.818		0.588		4.409		0.251		0.295		1.156		0.012		0.505		1.079

		157		6.00		5516		2/6/90		90 02 06		1.50		11.00		3.00		0.20		1.30		0.92		0.20				0.080		0.276		2.078		23.785		0.044		0.582		0.461		2.640		0.138		0.444		0.181		0.012		0.810		1.259

		158		2.60		5544		3/6/90		90 03 06		4.90		14.00		13.00		0.37		1.55		0.40		0.65				0.154		0.463		5.599		30.476		0.051		0.409		0.479		3.849		0.255		0.663		0.475		0.020		1.018		1.158

		159		2.90		5571		4/2/90		90 04 02		2.00		9.00		7.00		0.19		0.49		1.10		0.30				0.076		0.312		3.004		31.861		0.047		0.568		0.464		2.899		0.134		0.517		0.266		0.011		0.759		1.467

		160		3.30		5593		4/24/90		90 04 24		2.00		14.00		7.00		0.15		0.80		0.88		0.42				0.064		0.359		3.294		25.620		0.069		0.676		0.853		5.997		0.113		0.704		0.238		0.008		1.158		2.177

		161		5.10		5613		5/14/90		90 05 14		2.50		12.00		5.00		0.06		0.48		0.40		0.38				0.051		0.331		2.345		14.326		0.040		0.326		0.468		3.540		0.164		0.542		0.058		0.006		0.571		0.871

		162		2.00		5634		6/4/90		90 06 04		6.70		8.00		3.00		0.06		1.10		0.52		0.23				0.048		0.257		8.685		14.283		0.051		0.300		0.458		3.728		0.653		0.571		0.054		0.015		0.665		0.888

		163		2.10		5648		6/18/90		90 06 18		8.50		8.10		6.50		0.12		0.52		0.55		0.39				0.050		0.309		10.076		12.216		0.060		0.540		0.516		7.612		0.898		0.385		0.101		0.034		0.762		1.074

		164		5.40		5663		7/3/90		90 07 03		1.00		5.00		3.00		0.08		0.40		0.85		0.30				0.052		0.233		2.073		15.368		0.044		0.432		0.012		16.570		0.417		0.344		0.050		0.009		0.537		1.139

		165		0.98		5676		7/16/90		90 07 16		6.50		9.40		8.00		0.05		0.60		0.82		0.66				0.062		0.371		10.321		17.641		0.101		0.572		1.133		6.873		0.135		1.672		0.087		0.006		3.129		1.139

		166		1.30		5690		7/30/90		90 07 30		3.00		5.00		3.00		0.05		0.50		0.40		0.95				0.041		0.271		3.698		8.083		0.034		0.331		1.828		3.632		0.341		0.236		0.052		0.010		0.434		0.806

		167				5704		8/13/90		90 08 13		0.80		2.00		1.00		0.09		0.48		0.28		0.29				0.047		0.215		0.829		9.323		0.028		0.190		0.095		2.168		0.064		0.078		0.026		0.003		0.123		0.509

		168		1.94		5718		8/27/90		90 08 27		4.00		5.00		5.00		0.04		0.65		1.15		0.72				0.056		0.304		1.528		14.748		0.049		0.467		0.881		3.933		0.264		0.185		0.044		0.007		0.497		1.083

		169		2.40		5746		9/24/90		90 09 24		2.00		6.00		6.30		0.01		0.70		1.10		0.72				0.045		0.255		1.739		8.755		0.137		0.458		1.204		7.954		0.134		0.215		0.170		0.007		0.454		1.489

		170				5761		10/9/90		90 10 09		5.00		5.00		4.00		0.08		1.30		1.30		1.70

		171				5788		11/5/90		90 11 05		1.00		2.00		3.00		0.01		0.20		0.20		0.30

		172		5.80		5818		12/5/90		90 12 05		1.00		2.00		3.00		0.20		0.10		0.10		0.10

		173		5.70		5844		12/31/90		90 12 31		1.00		2.00		3.00		0.22		0.20		0.20		0.10

		174		2.75		5872		1/28/91		91 01 28		1.00		12.00		3.00		0.13		0.70		0.54		0.20

		175		4.02		5908		3/5/91		91 03 05		1.00		15.00		3.00		0.19		0.50		0.79		0.20

		176		2.51		5935		4/1/91		91 04 01		3.00		23.00		3.00		0.20		1.00		0.99		0.10

		177		1.97		5963		4/29/91		91 04 29		28.00		13.00		19.00		0.47		1.00		0.97		3.10

		178		2.07		5977		5/13/91		91 05 13		4.00		5.10		3.00		0.05		0.50		0.47		0.73

		179		1.15		5992		5/28/91		91 05 28		34.00		5.70		13.00		0.07		0.50		0.72		2.30

		180		0.89		6005		6/10/91		91 06 10		9.00		6.40		6.00		0.10		0.60		0.36		4.60

		181		1.64		6019		6/24/91		91 06 24		18.00		5.30		9.00		0.13		1.00		0.27		0.73

		182		2.07		6035		7/10/91		91 07 10		13.00		5.40		3.00		0.03		0.50		0.60		2.10

		183		1.18		6047		7/22/91		91 07 22		0.50		4.60		3.00		0.02		1.00		0.30		0.99

		184		3.60		6062		8/6/91		91 08 06		2.00		4.70		4.00		0.18		2.00		0.36		0.66

		185				6075		8/19/91		91 08 19		0.50		1.50		3.00		0.01		1.00		0.20		0.30

		186		1.21		6090		9/3/91		91 09 03		2.00		2.70		3.00		0.01		1.90		0.36		0.73

		187		1.81		6103		9/16/91		91 09 16		0.50		3.20		2.00		0.03		0.50		0.52		0.99

		188		2.38		6117		9/30/91		91 09 30		0.50		1.70		2.00		0.04		0.70		0.36		0.52

		189				6131		10/14/91		91 10 14		0.50		12.00		6.00		0.02		0.50		0.95		0.66

		190		1.38		6145		10/28/91		91 10 28		3.00		18.00		6.60		0.05		0.50		0.69		0.85

		191		3.22		6174		11/26/91		91 11 26		4.50		4.00		3.00		0.93		0.58		0.45		0.20				0.047		0.292		4.722		9.426		0.021		0.105		0.164		1.341		0.396		0.217		0.611		0.012		0.287		0.407

		192		4.85		6209		12/31/91		91 12 31		3.20		9.70		5.00		0.34		0.20		0.79		0.25				0.058		0.352		4.400		16.556		0.029		0.286		0.350		2.189		0.363		0.282		0.510		0.015		0.514		0.938

		193		3.74		6236		1/27/92		92 01 27		2.50		19.00		2.00		0.16		0.24		1.07		0.18				0.104		0.326		2.930		25.959		0.037		0.363		0.302		1.697		0.486		0.248		0.148		0.023		0.430		1.681

		194		2.57		6265		2/25/92		92 02 25		2.00		19.00		15.50		0.09		0.75		2.65		0.56				0.071		0.345		2.073		23.531		0.044		0.470		0.391		2.654		0.120		0.291		0.179		0.010		0.622		3.898

		195		5.10		6300		3/31/92		92 03 31		4.90		25.00		4.00		0.08		0.72		1.55		0.35				0.112		0.449		5.357		34.380		1.035		0.623		0.657		3.803		0.278		0.689		0.235		0.018		1.040		2.269

		196				6328		4/28/92		92 04 28		1.00		16.00		3.50		0.23		0.72		1.05		0.20				0.080		0.401		2.374		24.719		0.041		0.415		0.529		3.652		0.111		0.574		0.221		0.008		0.806		1.996

		197		1.43		6355		5/25/92		92 05 25		1.05		5.00		26.50		0.16		0.27		0.70		0.70				0.162		0.349		16.086		12.578		0.077		1.219		0.660		37.837		4.887		0.916		0.145		0.098		1.275		1.530

		198		3.41		6390		6/29/92		92 06 29		6.20		7.50		12.00		0.13		0.63		0.33		0.70				0.060		0.347		4.656		13.714		0.065		0.253		0.750		7.133		1.088		0.445		0.063		0.019		0.491		0.832

		199				6418		7/27/92		92 07 27		0.40		4.00		4.00		0.05		0.71		0.37		0.13				0.044		0.307		1.917		7.360		0.031		0.210		0.382		2.004		0.138		0.238		0.112		0.005		0.548		0.710

		200				6453		8/31/92		92 08 31		0.55		4.00		5.00		0.07		0.90		0.33		0.14				0.046		0.373		1.561		9.943		0.037		0.486		0.417		10.484		0.157		0.224		0.177		0.005		0.419		0.827

		201				6481		9/28/92		92 09 28		0.65		2.00		5.00		0.06		0.69		0.33		0.28				0.034		0.477		1.884		7.928		0.037		0.237		0.513		0.808		0.087		0.168		0.065		0.004		0.266		0.334

		202		1.86		6502		10/19/92		92 10 19		41.00		4.00		10.50		0.06		0.29		0.37		0.23				0.118		0.501		49.811		10.770		0.039		0.360		0.679		14.724		2.386		0.843		0.108		0.065		1.319		0.788

		203		7.32		6516		11/2/92		92 11 02		1.00		17.00		5.00		0.06		1.36		0.30		0.53				0.078		0.721		2.752		31.435		0.063		1.603		1.863		4.897		0.230		0.464		0.111		0.009		1.040		0.668

		204		6.76		6552		12/8/92		92 12 08		9.65		5.00		2.50		0.09		0.16		0.80		0.38				0.035		0.408		11.746		13.094		0.073		0.227		10.527		1.197		0.173		0.200		0.162		0.007		0.268		0.668

		205		2.90		6580		1/5/93		93 01 05		6.95		31.60		5.00		0.20		1.50		0.43		4.30				0.066		0.446		8.017		33.450		0.043		0.397		0.414		2.463		0.154		0.471		0.055		0.011		0.762		1.276

		206		3.50		6607		2/1/93		93 02 01		1.10		11.50		4.00		0.08		0.16		0.40		0.18				0.053		0.437		2.073		19.811		0.031		0.254		0.359		2.032		0.104		0.263		0.048		0.007		0.489		0.743

		207		2.85		6635		3/1/93		93 03 01		1.50		9.50		3.00		0.20		0.20		0.80		0.25				0.045		0.465		2.185		19.914		0.031		0.202		0.346		1.232		0.097		0.259		0.101		0.007		0.449		0.598

		208				6664		3/30/93		93 03 30		2.00		9.50		3.00		0.31		0.71		0.24		0.34				0.074		0.447		2.374		20.534		0.038		0.281		0.375		1.184		0.128		0.362		0.036		0.010		0.515		0.673

		209				6699		5/4/93		93 05 04		2.00		5.50		12.00		0.07		0.29		1.80		0.20				0.045		0.376		2.507		11.545		0.033		0.252		0.243		5.362		0.227		0.836		0.035		0.007		0.587		3.364

		210		0.78		6712		5/17/93		93 05 17		1.90		2.30		20.50		0.32		1.30		0.34		1.23				0.093		0.873		23.989		51.068		0.114		2.534		4.000		26.144		2.621		1.730		0.259		0.065		2.492		1.530

		211		0.78		6726		5/31/93		93 05 31		9.10		10.00		25.50		1.20		1.40		0.78		1.27				0.067		1.139		11.634		23.324		0.216		1.920		4.320		34.965		0.877		1.061		0.727		0.023		2.015		1.355

		212		2.09		6740		6/14/93		93 06 14		1.00		5.00		2.00		0.07		1.40		0.33		0.62				0.032		0.594		2.084		9.478		0.051		1.248		1.111		2.435		0.164		0.196		0.045		0.006		0.330		0.579

		213		1.75		6754		6/28/93		93 06 28		3.50		7.00		9.00		0.07		0.49		0.60		0.79				0.066		0.835		6.626		30.815		0.055		4.454		3.680		5.772		0.767		0.474		0.155		0.017		0.945		0.949

		214		0.71		6769		7/13/93		93 07 13		4.55		23.50		12.00		0.09		2.30		0.90		1.00				0.102		1.563		6.370		43.835		0.138		3.339		7.008		17.391		0.352		0.704		0.484		0.012		1.583		0.931

		215		0.76		6782		7/26/93		93 07 26		4.70		8.00		7.00		0.16		1.16		0.90		1.10				0.146		1.212		5.791		10.150		0.104		1.758		7.455		16.160		0.044		0.836		0.433		0.003		0.857		0.883

		216		3.42		6796		8/9/93		93 08 09		0.40		12.00		2.00		0.02		0.42		0.64		0.78				0.050		0.660		2.062		13.818		0.035		0.332		0.874		1.560		0.050		0.332		0.048		0.004		0.686		1.005

		217		2.05		6810		8/23/93		93 08 23		0.30		13.80		6.00		0.06		0.31		0.80		0.20				0.055		0.627		1.528		15.316		0.047		0.820		1.457		4.452		0.111		0.214		0.123		0.006		0.546		1.343

		218		2.47		6825		9/7/93		93 09 07		0.40		11.00		9.00		0.03		0.25		0.44		0.50				0.056		0.466		2.385		14.541		0.036		0.428		1.274		4.302		0.130		0.320		0.056		0.010		0.624		0.645

		219		1.32		6839		9/21/93		93 09 21		0.60		4.30		3.00		0.05		0.42		0.50		0.46				0.059		0.667		3.632		10.873		0.034		0.489		1.210		2.654		0.181		0.201		0.124		0.012		0.382		0.428

		220		2.87		6852		10/4/93		93 10 04		0.80		4.10		2.00		0.02		0.20		0.35		0.28				0.050		0.395		2.073		9.065		0.024		0.163		0.730		2.004		0.104		0.151		0.064		0.007		0.276		0.534

		221		1.59		6866		10/18/93		93 10 18		1.40		6.00		5.50		0.03		0.31		0.30		0.48				0.053		0.615		7.394		13.353		0.041		0.406		1.092		5.328		0.248		0.327		0.077		0.009		0.609		0.575

		222		2.40		6881		11/2/93		93 11 02		0.30		3.40		3.50		0.02		0.68		0.20		0.33				0.041		0.408		1.350		7.670		0.022		0.218		0.586		1.567		0.105		0.197		0.063		0.005		0.169		0.318

		223		4.15		6908		11/29/93		93 11 29		0.90		10.00		16.30		0.01		0.25		1.50		0.28				0.066		0.378		2.596		16.918		0.026		0.132		0.288		2.319		0.087		0.974		0.028		0.006		0.769		1.818

		224		3.69		6943		1/3/94		94 01 03		0.80		15.00		4.00		0.02		0.49		1.07		0.69				0.071		0.435		4.956		25.029		0.047		0.472		0.602		3.235		0.167		0.406		0.058		0.011		0.886		1.185

		225		2.84		6964		1/24/94		94 01 24		0.40		4.60		4.10		0.01		0.10		0.66		0.16				0.042		0.357		1.104		11.441		0.030		0.131		0.136		0.407		0.143		0.257		0.020		0.008		0.174		0.257

		226		1.56		7000		3/1/94		94 03 01		2.90		33.30		3.00		0.05		0.82		0.80		0.61				0.113		0.544		4.066		64.449		0.064		0.410		0.679		2.900		0.277		1.672		0.038		0.018		1.729		0.984

		227		4.70		7027		3/28/94		94 03 28		0.60		32.50		22.00		0.03		0.30		0.80		0.21				0.117		0.534		2.051		63.932		0.049		0.340		0.510		2.203		0.192		0.484		0.036		0.017		1.004		1.254

		228		4.02		7066		5/6/94		94 05 06		1.00		39.20		4.20		0.05		1.10		0.50		1.24				0.107		0.456		6.470		59.799		0.071		0.519		0.986		6.668		0.499		1.360		0.096		0.017		1.913		1.804

		229		1.98		7083		5/23/94		94 05 23		3.70		11.00		5.00		0.16		0.31		0.48		0.22				0.074		0.475		5.257		21.412		0.056		0.401		0.788		7.680		0.436		0.807		0.374		0.008		1.231		0.912

		230		1.06		7097		6/6/94		94 06 06		4.10		5.50		13.50		0.15		0.65		0.52		0.47				0.080		0.352		24.323		9.633		0.119		1.056		1.540		10.279		3.514		1.025		0.269		0.077		1.436		1.476

		231		3.27		7111		6/20/94		94 06 20		31.60		6.50		6.50		0.08		0.31		0.24		0.48				0.056		0.238		5.323		13.198		0.039		0.284		1.485		6.107		0.614		0.467		0.072		0.014		0.740		0.732

		232		1.48		7126		7/5/94		94 07 05		3.60		7.00		10.00		0.57		0.63		0.73		0.54				0.065		0.286		5.257		17.124		0.071		0.429		1.402		4.452		0.262		0.960		0.177		0.012		1.663		0.798

		233		2.37		7139		7/18/94		94 07 18		0.45		4.40		8.00		0.20		0.40		0.70		1.04				0.051		0.228		1.383		9.840		0.040		0.405		3.488		2.579		0.074		0.265		0.148		0.005		0.566		0.821

		234		2.33		7153		8/1/94		94 08 01		0.30		6.30		5.00		0.06		0.44		0.27		0.49				0.058		0.305		1.069		13.043		0.032		0.383		1.655		1.888		0.067		0.188		0.127		0.005		0.383		0.634

		235		0.56		7167		8/15/94		94 08 15		1.10		21.00		5.00		0.40		1.20		0.37		2.10				0.085		0.352		6.180		20.328		0.059		1.241		6.368		6.928		0.590		0.491		0.361		0.018		0.989		1.079

		236		3.21		7181		8/29/94		94 08 29		0.30		3.00		5.00		0.03		0.32		0.06		0.42				0.043		0.241		1.205		6.843		0.022		0.179		0.941		1.628		0.093		0.260		0.120		0.004		0.342		0.203

		237		0.83		7195		9/12/94		94 09 12		3.70		7.00		4.00		0.66		0.59		0.61		0.92				0.069		0.298		4.756		14.644		0.044		0.252		2.861		4.480		0.250		0.356		0.439		0.012		0.685		1.163

		238		3.46		7209		9/26/94		94 09 26		0.80		7.00		8.00		0.15		0.18		0.24		0.32				0.045		0.205		1.439		5.965		0.019		0.163		0.705		1.368		0.136		0.153		0.146		0.007		0.266		0.383

		239		1.14		7224		10/11/94		94 10 11		1.50		4.80		9.00		0.27		1.74		0.80		4.33				0.055		0.300		8.930		10.925		0.042		0.699		2.765		9.185		1.088		0.405		0.250		0.014		0.835		0.708

		240		0.50		7237		10/24/94		94 10 24		1.80		7.80		11.00		0.29		0.45		0.97		3.10				0.111		0.494		399.636		30.299		0.082		1.049		7.903		13.835		5.818		2.617		0.491		0.412		2.946		3.009

		241		2.76		7273		11/29/94		94 11 29		0.90		5.80		5.00		0.04		0.43		0.28		0.44				0.079		0.292		13.972		20.018		0.046		0.221		0.446		3.584		1.465		0.624		0.055		0.042		0.784		0.816

		242		3.65		7308		1/3/95		95 01 03		0.90		10.70		3.00		0.07		0.57		0.70		0.57				0.063		0.266		3.999		19.966		0.031		0.202		0.337		2.934		0.612		0.314		0.048		0.026		0.452		0.988

		243		4.19		7335		1/30/95		95 01 30		1.00		13.40		3.70		0.06		0.61		0.44		0.22				0.059		0.288		2.530		16.711		0.030		0.230		0.612		1.820		0.934		0.406		0.034		0.036		0.404		0.745

		244		3.00		7365		3/1/95		95 03 01		1.30		31.50		5.00		0.03		0.41		0.96		0.21				0.092		0.378		4.077		47.400		0.058		0.326		0.558		3.379		0.270		0.477		0.050		0.015		0.982		1.269

		245		2.63		7391		3/27/95		95 03 27		1.20		12.90		6.00		0.05		0.64		0.46		0.29				0.069		0.350		2.908		20.844		0.045		0.303		0.961		3.215		0.186		0.611		0.058		0.012		0.864		1.131

		246		2.18		7426		5/1/95		95 05 01		1.70		37.00		7.00		0.09		0.47		1.10		0.46				0.084		0.515		10.109		37.429		0.085		0.484		1.242		7.817		0.512		1.563		0.102		0.023		2.096		2.009

		247		1.68		7441		5/16/95		95 05 16		0.80		15.30		6.00		0.39		2.00		0.38		1.96				0.061		0.293		5.067		20.224		0.054		0.305		1.655		4.295		0.724		1.003		0.101		0.014		0.960		0.899

		248		1.89		7455		5/30/95		95 05 30		11.00		5.00		20.50		0.70		0.55		0.33		0.31				0.059		0.283		12.970		10.460		0.038		0.304		1.165		4.063		2.339		0.683		0.825		0.052		0.967		0.735

		249		1.17		7469		6/13/95		95 06 13		2.80		8.00		4.50		0.19		0.26		0.47		0.80				0.079		0.356		16.643		19.604		0.045		0.349		2.436		3.194		0.753		0.646		0.115		0.021		0.850		0.890

		250		0.33		7482		6/26/95		95 06 26		1.90		21.00		2.00		0.04		0.15		0.15		0.60				0.062		0.427		2.507		13.043		0.030		0.259		1.962		1.902		0.294		0.212		0.420		0.006		0.223		0.151

		251		0.80		7496		7/10/95		95 07 10		0.80		12.80		8.00		0.05		1.60		0.31		1.22				0.071		0.414		4.778		20.947		0.072		2.711		4.128		8.364		0.378		0.469		0.091		0.013		1.040		1.070

		252		3.25		7510		7/24/95		95 07 24		0.50		5.00		3.00		0.03		0.63		0.27		0.36				0.052		0.312		1.428		9.478		0.033		0.291		1.197		1.587		0.070		0.262		0.132		0.005		0.516		0.653

		253		6.48		7524		8/7/95		95 08 07		0.50		7.00		7.00		0.12		0.20		0.30		0.48				0.057		0.305		2.530		12.888		0.033		0.247		1.306		2.469		0.144		0.280		0.111		0.008		0.420		0.635

		254		1.07		7538		8/21/95		95 08 21		3.90		6.90		8.30		0.24		0.90		0.23		4.42				0.054		0.300		45.693		16.659		0.035		0.469		3.680		8.501		3.336		0.678		0.585		0.027		1.143		0.617

		255		0.21		7553		9/5/95		95 09 05		14.00		14.00		14.50		0.79		1.07		0.72		0.30

		256		1.68		7566		9/18/95		95 09 18		0.80		11.00		7.20		0.09		0.63		0.36		0.68				0.107		0.829		5.255		19.208		0.078		0.497		1.838		6.194		0.172		0.464		0.299		0.023		0.840		0.999

		257		1.70		7580		10/2/95		95 10 02		1.10		7.00		2.30		0.28		1.20		0.40		0.58				0.085		0.616		2.221		8.260		0.048		1.684		1.856		1.180		0.131		0.267		0.174		0.020		0.564		0.583

		258		3.31		7594		10/16/95		95 10 16		7.50		6.00		7.00		0.10		1.30		0.60		0.64				0.093		0.531		1.925		6.814		0.031		0.365		1.892		1.094		0.097		0.252		0.316		0.015		0.388		0.437

		259		6.54		7608		10/30/95		95 10 30		0.40		6.00		3.00		0.07		0.25		0.13		0.27				0.038		0.139		1.013		2.454		0.013		0.125		0.814		2.027		0.115		0.295		0.085		0.003		0.125		0.176

		260		7.78		7643		12/4/95		95 12 04		4.10		11.90		43.00		0.05		0.41		0.31		0.22				0.074		0.224		4.139		15.347		0.026		0.179		0.456		3.458		0.193		0.559		0.033		0.011		0.596		0.621

		261		2.94		7665		12/26/95		95 12 26		0.20		3.00		1.80		0.33		0.47		0.20		0.45				0.047		0.201		1.344		8.005		0.010		0.118		0.264		1.785		0.057		0.175		0.023		0.002		0.216		0.352

		262		4.41		7692		1/22/96		96 01 22		0.45		2.30		1.00		0.03		0.20		0.20		0.10				0.057		0.224		1.435		7.162		0.035		0.189		0.173		1.850		0.150		0.344		0.016		0.007		0.206		0.215

		263		6.25		7720		2/19/96		96 02 19		0.50		10.80		2.00		0.01		0.10		0.50		0.20				0.062		0.250		1.589		18.168		0.032		0.363		0.307		3.188		0.098		0.568		0.027		0.005		0.526		0.576

		264		4.11		7748		3/18/96		96 03 18		0.80		20.40		1.00		0.08		0.16		0.16		0.25				0.111		0.238		4.458		38.340		0.059		0.272		0.528		4.254		0.195		1.519		0.029		0.011		1.233		0.493

		265		5.99		7783		4/22/96		96 04 22		0.90		15.10		2.00		0.05		0.12		0.40		0.16				0.072		0.221		2.404		26.897		0.025		0.178		0.305		3.980		0.135		0.623		0.029		0.007		0.585		0.695

		266		4.67		7797		5/6/96		96 05 06		1.20		25.00		15.00		0.02		0.10		0.39		0.08				0.156		0.260		7.097		34.100		0.059		0.258		0.501		5.039		0.253		0.801		0.044		0.011		1.018		0.990

		267		3.45		7811		5/20/96		96 05 20		13.10		6.50		29.00		0.08		1.25		0.41		0.28				0.039		0.202		1.124		7.894		0.022		0.190		1.040		2.858		0.100		0.251		0.086		0.002		0.350		0.413

		268		3.93		7839		6/17/96		96 06 17		11.60		11.80		6.80		0.08		0.33		0.53		0.22				0.042		0.328		1.485		7.664		0.029		0.293		1.181		2.594		0.183		0.214		0.032		0.004		0.378		0.465

		269		2.61		7853		7/1/96		96 07 01		1.70		3.30		8.00		0.16		0.46		0.64		0.95				0.042		0.225		2.087		7.260		0.030		0.349		1.502		3.801		0.165		0.291		0.148		0.005		0.509		0.702

		270		5.05		7867		7/15/96		96 07 15		0.50		5.40		75.00		0.06		0.33		0.46		0.30				0.051		0.186		2.664		6.577		0.020		0.275		0.814		4.451		0.551		0.213		0.106		0.007		0.290		0.170

		271		3.33		7881		7/29/96		96 07 29		3.00		5.00		5.00		0.55		0.31		0.48		0.37				0.043		0.233		4.071		8.334		0.037		0.473		1.409		5.450		4.395		0.298		0.449		0.028		0.623		0.521

		273		0.25		7909		8/26/96		96 08 26		7.90		23.00		37.00		0.46		2.70		0.40		4.20				0.119		0.862		5.205		50.738		0.295		8.944		19.527		42.643		0.657		0.585		4.362		0.017		1.475		1.862

		274		1.07		7923		9/9/96		96 09 09		8.40		11.50		12.00		0.76		0.88		0.33		2.00				0.110		0.691		8.535		34.635		0.145		3.537		16.566		23.032		0.375		0.575		1.141		0.017		1.306		0.933

		275		0.38		7937		9/23/96		96 09 23		12.20		8.40		7.10		0.47		2.32		0.31		1.59				0.069		0.305		9.982		20.240		0.104		2.077		5.794		7.542		0.698		0.449		0.599		0.034		0.838		0.760

		276		1.91		7951		10/7/96		96 10 07		1.60		12.30		23.70		0.58		1.04		0.20		1.50				0.066		0.414		13.900		16.093		0.152		5.346		5.991		10.728		0.602		0.503		0.694		0.043		1.105		0.844

		277		4.97		7967		10/23/96		96 10 23		0.30		9.30		1.40		0.07		0.19		0.25		0.36				0.046		0.230		2.644		6.675		0.034		0.525		3.002		11.789		0.279		0.501		0.663		0.010		0.445		0.602

		278		0.92		7979		11/4/96		96 11 04		3.00		9.30		5.80		0.44		0.29		0.23		0.41				0.028		0.402		3.018		4.738		0.013		0.128		0.343		1.353		0.075		0.093		0.038		0.005		0.128		0.149

		279		9.79		8007		12/2/96		96 12 02		2.30		1.10		72.00		0.05		0.43		0.10		0.13				0.054		0.239		3.636		12.872		0.044		0.631		2.917		7.292		0.192		0.700		4.528		0.005		1.072		1.260

		280		5.39		8035		12/30/96		96 12 30		2.40		2.10		7.60		0.15		0.42		0.09		0.26				0.042		0.168		0.693		5.699		0.017		0.287		0.284		2.471		0.056		0.411		0.033		0.001		0.182		0.352

		281		4.16		8063		1/27/97		97 01 27		2.80		20.00		32.00		0.45		0.56		0.27		0.50				0.048		0.195		1.023		10.237		0.027		0.403		0.515		3.008		0.052		0.246		0.024		0.002		0.543		0.507

		281*		2.37		8091		2/24/97		97 02 24		1.80		15.00		11.60		0.45		0.35		0.22		0.41				0.057		0.184		2.705		17.996		0.023		0.300		0.546		3.458		0.909		0.306		0.025		0.025		0.536		0.533

		282		4.93		8119		3/24/97		97 03 24		0.80		27.40		9.00		0.20		0.37		0.54		0.21				0.056		0.205		1.571		20.436		0.040		0.315		0.495		3.926		0.065		0.352		0.033		0.004		0.558		0.821

		283		4.11		8155		4/29/97		97 04 29		3.20		20.00		3.60		0.10		0.59		0.81		0.27				0.081		0.244		3.383		37.271		0.065		0.342		0.684		4.551		0.120		1.465		0.047		0.007		1.170		1.072

		284		2.48		8168		5/12/97		97 05 12		0.28		15.30		31.60		0.12		0.65		0.25		0.24				0.049		0.192		3.170		15.605		0.109		0.510		1.350		7.043		0.127		0.601		1.896		0.005		0.974		0.865

		285				8183		5/27/97																				0.052		0.208		4.800		18.679		0.075		0.906		3.030		14.038		0.202		0.718		0.394		0.004		1.313		6.392

		286				8196		6/9/97																				0.071		0.489		25.844		18.240		1.339		0.926		10.024		18.222		2.766		1.803		5.084		0.046		1.787		1.177

		287				8210		6/23/97																				0.042		0.192		2.229		8.090		0.021		0.248		1.739		5.038		0.336		0.295		0.308		0.006		0.422		0.385

		288				8224		7/7/97																				0.047		0.450		8.545		17.508		0.046		0.508		2.889		5.113		0.569		0.575		0.182		0.014		1.092		0.995

		289				8238		7/21/97																				0.040		0.169		1.510		8.188		0.045		0.549		1.406		3.364		0.057		0.254		2.210		0.002		0.511		0.556

		290				8252		8/4/97																				0.113		0.580		19.366		41.467		1.530		4.958		24.885		15.662		0.633		1.095		9.277		0.016		1.813		0.729

		291				8266		8/18/97																				0.059		0.184		2.441		12.140		0.040		1.130		2.088		4.957		0.255		0.242		3.362		0.005		0.844		0.801

		292				8279		8/31/97																				0.040		0.163		4.719		6.675		0.017		0.373		3.030		3.720		0.120		0.233		0.827		0.005		0.473		0.432

		293				8294		9/15/97																				0.048		0.313		3.251		8.383		0.022		0.443		4.215		4.538		0.129		0.246		0.424		0.007		0.450		0.435

		294				8309		9/30/97																				0.045		0.208		4.486		11.750		0.028		0.584		3.566		7.168		0.363		0.390		1.171		0.018		1.163		0.638

		295				8323		10/14/97																				0.083		0.530		8.515		25.510		0.089		0.946		9.206		9.853		0.588		0.925		0.460		0.026		1.983		1.673

		296				8337		10/28/97																				0.055		0.490		7.654		10.627		0.038		0.814		2.889		7.730		0.336		0.461		3.029		0.017		0.825		0.642

		297				8343		11/3/97																				0.040		0.254		1.662		6.382		0.041		1.728		2.376		7.230		0.106		0.206		8.943		0.004		0.282		0.256

		298				8371		12/1/97																				0.032		0.212		5.559		7.114		0.019		0.109		0.190		2.077		0.076		0.195		0.021		0.003		0.428		0.412

		299				8399		12/29/97																				0.048		0.186		1.713		12.970		0.020		0.215		0.249		2.471		0.065		0.180		0.026		0.004		0.357		0.470

		300				8427		1/26/98																				0.033		0.156		0.750		6.236		0.048		0.101		0.250		1.390		0.030		0.128		0.012		0.001		0.240		1.354

		301				8455		2/23/98																				0.038		0.203		2.624		8.139		0.019		0.132		0.136		1.334		0.073		0.287		0.024		0.003		0.385		0.230

		302				8483		3/23/98																				0.050		0.194		1.348		11.115		0.030		0.209		0.323		2.265		0.046		0.289		0.018		0.002		0.513		0.349

		303				8511		4/20/98																				0.095		0.292		8.231		45.761		0.077		0.419		3.510		6.006		0.538		1.734		0.056		0.016		2.035		1.260

		304				8525		5/4/98																				0.059		0.363		17.240		13.018		0.128		0.444		6.160		8.916		3.879		1.534		0.285		0.070		1.527		1.087

		305				8539		5/18/98																				0.065		0.248		6.571		8.578		1.345		0.702		2.466		5.825		1.924		0.617		19.939		0.037		0.481		0.841

		306				8553		6/1/98																				0.095		0.424		29.994		25.559		0.067		0.469		2.088		9.229		5.417		1.283		0.104		0.145		1.683		1.033

		307				8567		6/15/98																				0.041		0.199		2.067		5.650		0.013		0.233		0.786		2.027		0.101		0.168		0.224		0.002		0.236		0.216

		308				8581		6/29/98																				0.033		0.270		0.718		5.357		0.023		0.109		0.594		1.734		0.037		0.140		0.034		0.001		0.247		0.317

		309				8595		7/13/98																				0.042		0.280		1.115		5.601		0.013		0.109		1.056		2.596		0.059		0.077		0.158		0.003		0.159		0.127

		310				8609		7/27/98																				0.037		0.217		5.478		10.091		0.029		0.305		0.938		3.795		1.310		0.251		0.074		0.022		0.524		0.441

		311				8623		8/10/98																				0.084		0.309		9.547		24.437		0.058		0.867		8.952		19.596		1.261		0.472		0.200		0.030		0.961		0.722

		312				8638		8/25/98																				0.044		0.309		10.458		8.968		0.024		0.563		0.757		6.418		3.184		0.386		0.054		0.071		0.792		0.531

		313				8651		9/7/98																				0.050		0.197		4.031		12.335		0.038		0.676		2.802		9.791		0.226		0.319		0.252		0.012		0.831		0.731

		314				8665		9/21/98																				0.049		0.192		4.678		13.214		0.057		0.400		2.272		6.156		0.350		0.540		0.288		0.010		1.085		0.756

		315				8679		10/5/98																				0.046		0.236		8.039		8.383		0.031		0.263		3.228		5.725		0.642		0.624		0.094		0.028		1.189		0.523

		316				8693		10/19/98																				0.035		0.174		0.609		4.718		0.046		0.225		0.529		2.152		0.073		0.084		0.147		0.003		0.178		0.513

		317				8707		11/2/98																				0.072		0.197		7.715		19.704		0.056		0.682		12.956		8.604		1.056		0.769		0.621		0.026		1.319		1.146

		318				8742		12/7/98																				0.057		0.217		8.211		8.480		0.021		0.282		0.391		4.057		1.498		0.382		0.050		0.072		0.734		0.616

		319				8770		1/4/99																				0.048		0.363		4.223		14.824		0.026		0.244		0.278		3.676		0.348		0.279		0.029		0.020		0.461		0.575

		320				8798		2/1/99																				0.034		0.151		2.107		7.016		1.057		0.165		0.402		1.659		0.099		0.138		0.013		0.005		0.197		0.310

		321				8827		3/2/99																				0.061		0.202		5.306		8.090		0.023		0.198		0.284		3.027		0.194		0.850		0.025		0.011		0.596		0.263

		321				8854		3/29/99																				0.058		0.203		6.703		22.924		0.032		0.307		0.760		3.695		0.364		0.539		0.037		0.023		0.818		0.485

		322				8882		4/26/99																				1.482		2.537		188.307		658.747		1.395		7.563		140.698		159.937		14.238		47.536		1.477		0.329		40.935		21.942

		323				8896		5/10/99																				0.048		0.241		3.858		11.213		0.029		0.373		0.647		4.195		0.345		0.656		0.073		0.008		0.662		0.542

		324				8910		5/24/99																				0.029		0.386		5.701		3.732		0.020		0.177		0.301		2.059		0.314		0.226		0.144		0.009		0.197		0.125

		325				8924		6/7/99																				0.050		0.567		3.869		10.871		0.034		0.276		1.085		4.388		0.224		0.543		0.044		0.007		0.792		0.901

		326				8938		6/21/99																				0.037		0.512		3.454		6.870		0.026		0.853		2.331		2.502		0.430		0.316		1.038		0.009		0.516		0.277

		327				8952		7/5/99																				0.035		0.474		2.350		12.140		0.031		1.590		2.196		2.964		0.199		0.275		0.796		0.004		0.499		0.445

		328				8966		7/19/99																				0.043		0.182		4.385		12.043		1.298		1.255		1.395		5.325		0.202		0.506		0.201		0.006		0.955		0.467

		329				8980		8/2/99																				0.039		0.217		5.114		8.236		0.025		0.330		3.679		2.964		0.171		0.314		0.644		0.005		0.617		0.406

		330				9001		8/23/99																				0.043		0.192		3.454		18.045		0.032		0.781		2.469		5.113		1.024		0.408		0.521		0.023		0.851		0.868

		331				9015		9/6/99

		332				9029		9/20/99																				0.022		0.368		1.001		4.176		0.008		0.117		0.147		0.766		0.055		0.073		0.152		0.003		0.132		0.125

		333				9044		10/5/99																				0.033		0.243		1.581		8.334		0.019		0.505		1.479		2.721		0.056		0.251		0.299		0.002		0.479		0.472

		334				9056		10/17/99																				0.067		0.223		18.657		16.629		1.313		2.090		4.412		20.471		4.648		1.465		0.630		0.080		2.405		0.414

		335				9071		11/1/99																				0.032		0.131		1.814		6.577		0.028		3.097		2.119		3.052		0.064		0.223		0.441		0.002		0.244		0.457

		336				9099		11/29/99																				0.056		0.151		11.268		15.556		0.028		0.223		0.529		4.782		0.164		0.700		0.039		0.007		0.877		0.609

		337				9127		12/27/99																				0.066		0.181		2.563		24.291		1.200		0.217		0.574		3.089		0.086		0.440		0.031		0.005		0.603		0.487

		338				9155		1/24/00																				0.055		0.300		2.654		24.681		0.034		0.299		0.814		3.807		0.084		0.622		0.037		0.005		1.027		0.757

		339				9184		2/22/00																				0.043		0.205		1.136		11.994		0.016		0.126		0.991		2.377		0.030		0.265		0.026		0.003		0.415		0.513

		340				9211		3/20/00																				0.056		0.262		2.107		16.873		0.028		0.184		0.989		3.014		0.072		0.577		0.032		0.005		0.805		0.616

		341				9253		5/1/00																				0.074		0.259		3.423		39.613		1.265		0.204		0.484		3.508		0.163		0.762		0.042		0.008		1.085		0.755

		342				9267		5/15/00																				0.056		0.257		8.636		8.188		0.044		0.242		2.686		5.587		1.531		1.120		0.105		0.023		1.397		0.520

		343				9281		5/29/00																				0.040		0.212		24.427		5.992		0.022		0.290		1.087		6.605		1.866		0.453		0.101		0.034		0.805		0.438

		344				9295		6/12/00																				0.052		0.223		9.233		9.066		0.035		0.484		0.619		6.112		0.813		0.963		0.059		0.021		1.189		0.422

		345				9309		6/26/00																				0.045		0.207		8.697		11.750		0.032		3.675		1.474		11.102		2.562		0.601		0.070		0.060		1.098		0.276

		346				9324		7/11/00																				0.038		0.243		2.998		9.164		1.311		0.554		1.037		3.395		0.193		0.305		0.092		0.005		0.572		0.333

		347				9337		7/24/00																				0.045		0.354		2.269		8.041		0.025		1.834		4.384		11.415		6.890		1.691		0.127		0.080		0.877		0.157

		348				9351		8/7/00																				0.033		0.238		4.101		5.016		0.016		0.250		0.896		6.087		0.239		0.675		0.108		0.006		0.404		1.343

		349				9365		8/21/00																				0.045		0.257		2.158		26.828		0.026		8.879		0.944		6.730		0.092		0.229		2.973		0.004		0.510		0.356

		350				9379		9/4/00																				0.047		0.336		3.484		17.020		0.037		0.774		1.601		6.543		0.484		0.359		0.242		0.015		1.170		0.788

		351				9393		9/18/00																				0.032		0.277		1.955		7.846		0.015		1.735		0.811		7.917		0.049		0.102		26.770		0.007		0.243		0.254

		352				9422		10/17/00																				0.038		0.290		9.608		6.382		0.035		1.360		1.818		6.000		2.906		0.199		5.917		0.015		0.330		0.257

		353				9435		10/30/00																				0.050		0.282		3.545		9.505		0.035		1.399		2.503		5.862		0.574		0.146		1.782		0.015		0.328		0.733

		354				9464		11/28/00																				0.039		0.259		12.989		8.578		1.395		0.222		0.464		3.351		0.544		0.210		0.140		0.015		0.292		0.472

		355				9499		1/2/01																				0.043		0.265		2.725		16.483		0.023		0.414		13.295		4.988		0.233		0.302		0.674		0.010		0.282		0.616

		356				9526		1/29/01																				0.055		0.228		2.077		22.631		0.035		0.378		2.672		4.532		0.110		0.333		0.108		0.006		0.701		0.822

		357				9561		3/5/01																				0.056		0.218		4.931		19.460		0.027		0.259		0.901		2.789		0.114		0.360		0.137		0.008		0.445		0.460

		358				9589		4/2/01																				0.044		0.316		2.117		13.750		0.034		0.228		33.542		2.920		0.120		0.377		0.094		0.005		0.623		0.415

		359				9617		4/30/01																				0.139		0.446		20.378		67.817		0.182		0.860		3.510		15.599		0.758		4.739		0.247		0.024		5.417		2.275

		360				9652		6/4/01																				0.040		0.388		9.021		6.821		0.020		0.396		0.422		3.308		0.497		0.401		0.127		0.013		0.524		0.322

		361				9681		7/3/01

		362				9715		8/6/01

		363				9751		9/11/01

		364				9771		10/1/01

		365				9785		10/15/01

		366				9799		10/29/01
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		34575		34575

		34589		34589

		34603		34603

		34618		34618

		34631		34631

		34667		34667

		34702		34702

		34729		34729

		34759		34759

		34785		34785

		34820		34820

		34835		34835

		34849		34849

		34863		34863

		34876		34876

		34890		34890

		34904		34904

		34918		34918

		34932		34932

		34947		34947

		34960		34960

		34974		34974

		34988		34988

		35002		35002

		35037		35037

		35059		35059

		35086		35086

		35114		35114

		35142		35142

		35177		35177

		35191		35191

		35205		35205

		35233		35233

		35247		35247

		35261		35261

		35275		35275

		35303		35303

		35317		35317

		35331		35331

		35345		35345

		35361		35361

		35373		35373

		35401		35401

		35429		35429

		35457		35457

		35485		35485

		35513		35513

		35549		35549

		35562		35562

		35577		35577

		35590		35590

		35604		35604

		35618		35618

		35632		35632

		35646		35646

		35660		35660

		35673		35673

		35688		35688

		35703		35703

		35717		35717

		35731		35731

		35737		35737

		35765		35765

		35793		35793

		35821		35821

		35849		35849

		35877		35877

		35905		35905

		35919		35919

		35933		35933

		35947		35947

		35961		35961

		35975		35975

		35989		35989

		36003		36003

		36017		36017

		36032		36032

		36045		36045

		36059		36059

		36073		36073

		36087		36087

		36101		36101

		36136		36136

		36164		36164

		36192		36192

		36221		36221

		36248		36248

		36276		36276

		36290		36290

		36304		36304

		36318		36318

		36332		36332

		36346		36346

		36360		36360

		36374		36374

		36395		36395

		36409		36409

		36423		36423

		36438		36438

		36450		36450

		36465		36465

		36493		36493

		36521		36521

		36549		36549

		36578		36578

		36605		36605

		36647		36647

		36661		36661

		36675		36675

		36689		36689

		36703		36703

		36718		36718

		36731		36731

		36745		36745

		36759		36759

		36773		36773

		36787		36787

		36816		36816

		36829		36829

		36858		36858

		36893		36893

		36920		36920

		36955		36955

		36983		36983

		37011		37011

		37046		37046



Yale/Missouri -- GFAA/ICP

Syracuse - ICP-MS

Sample Date

Zn Concentration (ug/L)

34

39.5

21

14

27.5

9

6.5

7

5

3.5

7

18.5

5

10

25.5

5.5

9.5

11

8.5

16

12

13.25

13.25

20

67.5

8.5

13

27

8.5

7.5

18.5

6

4.5

8

3

3

8

12

23

17

5

10

7

21

8

7

8

5

6

8

4

8

8

35

57

47

29

9

4

3

6

12

3

6

3

3

4

3

11

5

3

3

3

24

3

11

3

3

13

9.2

4

6

4

5

4

4

17

4

4

11

4

4

13

4

4

16

4

5

4

4

4

4

9

7

3

3

3

10

3

3

3

3

30

6.2

75

7.9

5

19

2

6

2

2

2

2

2

13

16

26

3

8

35

3

3

3

3

14

5

2

2

5.9

3

2

3

8

22

3

3

3

3

3

3

5

3

3

3

4

4

4

4

4

16

2

2

10

3

5

2

5.6

5

3

2

2

2

3.7

4.5

3.8

4

2

2.8

5.5

4

8.7

2

23

3

7.1

2

16

2

2

6.3

47

73.5847886939

14

21.3746624228

21

22.833385392

11

4.7573765992

10

14.9927494328

7.5

8.0638153293

3

2

4

17

9

3

3

7

3

9

7

3

17

9.3518678562

23

1.0915653959

27

4.1901532817

3

4.4089117264

3

2.640175505

13

3.8489201967

7

2.8986646957

7

5.996979048

5

3.5396905352

3

3.7276080738

6.5

7.6117842726

3

16.5700075478

8

6.8732437277

3

3.6318713365

1

2.1684669236

5

3.9327582252

6.3

7.9537011915

4

3

3

3

3

3

3

19

3

13

6

9

3

3

4

3

3

2

2

6

6.6

3

1.3410279799

5

2.1889819388

2

1.6966215756

15.5

2.6539889485

4

3.802829796

3.5

3.6523863517

26.5

37.8372399034

12

7.1331005861

4

2.0043468026

5

10.4838863913

5

0.8076375864

10.5

14.7236561857

5

4.8969639365

2.5

1.197422874

5

2.4625154739

4

2.0317001561

3

1.2316145659

3

1.1837461972

12

5.3619709462

20.5

26.143681277

25.5

34.9651377846

2

2.4351621204

9

5.7722712489

12

17.3906081531

7

16.1597072451

2

1.559854808

6

4.4524719419

9

4.3020284976

3

2.6539889485

2

2.0043468026

5.5

5.3277792543

3.5

1.5666931464

16.3

2.318910368

4

3.2352477106

4.1

0.4069109575

3

2.9001691301

22

2.2026586155

4.2

6.6680935764

5

7.6801676563

13.5

10.27873624

6.5

6.1073498294

10

4.4524719419

8

2.5787672263

5

1.8880950502

5

6.9279504348

5

1.6282381918

4

4.4798252954

8

1.3683813334

9

9.1846020995

11

13.8346721966

5

3.5840029679

3

2.934360822

3.7

1.8197116664

5

3.3788528166

6

3.2147326955

7

7.8169344239

6

4.2951901592

20.5

4.0626866544

4.5

3.1942176804

2

1.9017717269

8

8.3640014941

3

1.5872081615

7

2.4693538123

8.3

8.5007682617

14.5

7.2

6.1935840109

2.3

1.1799398997

7

1.093815747

3

2.02736164

43

3.4576228774

1.8

1.7849042546

1

1.8503590047

2

3.1875595765

1

4.2539473656

2

3.9796994575

15

5.0390296256

29

2.85785001

6.8

2.5940948482

8

3.8011354017

75

4.4506863567

5

5.4499955183

37

42.6430333751

12

23.0315910795

7.1

7.5422990753

23.7

10.7275970278

1.4

11.789363012

5.8

1.3528279559

72

7.2924717849

7.6

2.4708050804

32

3.0079337547

11.6

3.4576228774

9

3.9260490469

3.6

4.5506172729

31.6

7.0426444945

14.0378086255

18.2224157395

5.0377804892

5.1127286763

3.3639376435

15.661686013

4.9565866198

3.7199415323

4.5381259084

7.1675581397

9.8532015114

7.7296695431

7.2300149623

2.077327098

2.4708050804

1.3903020495

1.3340909091

2.2646975658

6.0058612394

8.9163491725

5.8247364539

9.2286332855

2.02736164

1.7338145737

2.5957187256

3.7948897195

19.5964658366

6.4180762686

9.7907446888

6.1557576137

5.7248055377

2.1522752852

8.6040650595

4.0572083744

3.6762217565

1.6588663866

3.0266708015

3.6949588033

159.9369462134

4.1946133841

2.0585900513

4.3882295341

2.5020334917

2.9642139789

5.3250818731

2.9642139789

5.1127286763

0.7657338235

2.7206323708

20.470861353

3.0516535306

4.7817075165

3.0891276241

3.807381084

2.3771198465

3.014179437

3.5075883355

5.587400528

6.6054467364

6.1120378378

11.1023379634

3.3951660548

11.4146220764

6.0870551088

6.7303603816

6.5429899138

7.9170400109

5.9996155572

5.8622105474

3.351446279

4.9878150311

4.5318802261

2.7893348756

2.9204942031

15.5992291904

3.3077265032



Pb Figures

		27430		27430

		27458		27458

		27486		27486

		27514		27514

		27541		27541

		27568		27568

		27632		27632

		27668		27668

		27696		27696

		27721		27721

		27772		27772

		27795		27795

		27814		27814

		27842		27842

		27878		27878

		27912		27912

		27939		27939

		27967		27967

		28002		28002

		28031		28031

		28065		28065

		28094		28094

		28122		28122

		28150		28150

		28179		28179

		28213		28213

		28241		28241

		28268		28268

		28302		28302

		28332		28332

		28366		28366

		28395		28395

		28423		28423

		28458		28458

		28495		28495

		28520		28520

		28549		28549

		28576		28576

		28612		28612

		28640		28640

		28667		28667

		28695		28695

		28731		28731

		28758		28758

		28815		28815

		28828		28828

		28857		28857

		28885		28885

		28914		28914

		28957		28957

		28975		28975

		29004		29004

		29031		29031

		29066		29066

		29095		29095

		29129		29129

		29158		29158

		29193		29193

		29220		29220

		29843		29843

		29857		29857

		29871		29871

		29892		29892

		29921		29921

		29949		29949

		29983		29983

		30011		30011

		30039		30039

		30074		30074

		30103		30103

		30114		30114

		30130		30130

		30145		30145

		30158		30158

		30179		30179

		30193		30193

		30207		30207

		30222		30222

		30235		30235

		30249		30249

		30284		30284

		30319		30319

		30347		30347

		30375		30375

		30402		30402

		30439		30439

		30452		30452

		30467		30467

		30481		30481

		30494		30494

		30507		30507

		30521		30521

		30535		30535

		30549		30549

		30564		30564

		30577		30577

		30591		30591

		30605		30605

		30619		30619

		30633		30633

		30648		30648

		30676		30676

		30710		30710

		30738		30738

		30773		30773

		30801		30801

		30815		30815

		30830		30830

		30841		30841

		30857		30857

		30878		30878

		30892		30892

		30906		30906

		30921		30921

		30935		30935

		30956		30956

		30969		30969

		30983		30983

		30999		30999

		31028		31028

		31046		31046

		31081		31081

		31109		31109

		31137		31137

		31165		31165

		31179		31179

		31194		31194

		31208		31208

		31228		31228

		31242		31242

		31256		31256

		31270		31270

		31292		31292

		31305		31305

		31317		31317

		31334		31334

		31347		31347

		31368		31368

		31383		31383

		31410		31410

		31445		31445

		31473		31473

		31501		31501

		31529		31529

		31550		31550

		31565		31565

		31578		31578

		31606		31606

		31620		31620

		31634		31634

		31656		31656

		31670		31670

		31684		31684

		31697		31697

		31718		31718

		31732		31732

		31747		31747

		31774		31774

		31804		31804

		31838		31838

		31866		31866

		31872		31872

		31900		31900

		31914		31914

		31928		31928

		31942		31942

		31956		31956

		31970		31970

		31991		31991

		32005		32005

		32019		32019

		32033		32033

		32047		32047

		32062		32062

		32082		32082

		32111		32111

		32145		32145

		32172		32172

		32201		32201

		32229		32229

		32264		32264

		32278		32278

		32293		32293

		32306		32306

		32327		32327

		32341		32341

		32355		32355

		32369		32369

		32383		32383

		32398		32398

		32419		32419

		32433		32433

		32447		32447

		32461		32461

		32476		32476

		32511		32511

		32546		32546

		32573		32573

		32601		32601

		32643		32643

		32659		32659

		32671		32671

		32685		32685

		32707		32707

		32720		32720

		32732		32732

		32756		32756

		32769		32769

		32784		32784

		32798		32798

		32819		32819

		32847		32847

		32875		32875

		32910		32910

		32938		32938

		32965		32965

		32987		32987

		33007		33007

		33028		33028

		33042		33042

		33057		33057

		33070		33070

		33084		33084

		33098		33098

		33112		33112

		33140		33140

		33155		33155

		33182		33182

		33212		33212

		33238		33238

		33266		33266

		33302		33302

		33329		33329

		33357		33357

		33371		33371

		33386		33386

		33399		33399

		33413		33413

		33429		33429

		33441		33441

		33456		33456

		33469		33469

		33484		33484

		33497		33497

		33511		33511

		33525		33525

		33539		33539

		33568		33568

		33603		33603

		33630		33630

		33659		33659

		33694		33694

		33722		33722

		33749		33749

		33784		33784

		33812		33812

		33847		33847

		33875		33875

		33896		33896

		33910		33910

		33946		33946

		33974		33974

		34001		34001

		34029		34029

		34058		34058

		34093		34093

		34106		34106

		34120		34120

		34134		34134

		34148		34148

		34163		34163

		34176		34176

		34190		34190

		34204		34204

		34219		34219

		34233		34233

		34246		34246

		34260		34260

		34275		34275

		34302		34302

		34337		34337

		34358		34358

		34394		34394

		34421		34421

		34460		34460

		34477		34477

		34491		34491

		34505		34505

		34520		34520

		34533		34533

		34547		34547

		34561		34561

		34575		34575

		34589		34589

		34603		34603

		34618		34618

		34631		34631

		34667		34667

		34702		34702

		34729		34729

		34759		34759

		34785		34785

		34820		34820

		34835		34835

		34849		34849

		34863		34863

		34876		34876

		34890		34890

		34904		34904

		34918		34918

		34932		34932

		34947		34947

		34960		34960

		34974		34974

		34988		34988

		35002		35002

		35037		35037

		35059		35059

		35086		35086

		35114		35114

		35142		35142

		35177		35177

		35191		35191

		35205		35205

		35233		35233

		35247		35247

		35261		35261

		35275		35275

		35303		35303

		35317		35317

		35331		35331

		35345		35345

		35361		35361

		35373		35373

		35401		35401

		35429		35429

		35457		35457

		35485		35485

		35513		35513

		35549		35549

		35562		35562

		35577		35577

		35590		35590

		35604		35604

		35618		35618

		35632		35632

		35646		35646

		35660		35660

		35673		35673

		35688		35688

		35703		35703

		35717		35717

		35731		35731

		35737		35737

		35765		35765

		35793		35793

		35821		35821

		35849		35849

		35877		35877

		35905		35905

		35919		35919

		35933		35933

		35947		35947

		35961		35961

		35975		35975

		35989		35989

		36003		36003

		36017		36017

		36032		36032

		36045		36045

		36059		36059

		36073		36073

		36087		36087

		36101		36101

		36136		36136

		36164		36164

		36192		36192

		36221		36221

		36248		36248

		36276		36276

		36290		36290

		36304		36304

		36318		36318

		36332		36332

		36346		36346

		36360		36360

		36374		36374

		36395		36395

		36409		36409

		36423		36423

		36438		36438

		36450		36450

		36465		36465

		36493		36493

		36521		36521

		36549		36549

		36578		36578

		36605		36605

		36647		36647

		36661		36661

		36675		36675

		36689		36689

		36703		36703

		36718		36718

		36731		36731

		36745		36745

		36759		36759

		36773		36773

		36787		36787

		36816		36816

		36829		36829

		36858		36858

		36893		36893

		36920		36920

		36955		36955

		36983		36983

		37011		37011

		37046		37046



Yale/Missouri -- GFAA/ICP

Syracuse - ICP-MS

Sample Date

Zn Concentration (ug/L)

34

39.5

21

14

27.5

9

6.5

7

5

3.5

7

18.5

5

10

25.5

5.5

9.5

11

8.5

16

12

13.25

13.25

20

67.5

8.5

13

27

8.5

7.5

18.5

6

4.5

8

3

3

8

12

23

17

5

10

7

21

8

7

8

5

6

8

4

8

8

35

57

47

29

9

4

3

6

12

3

6

3

3

4

3

11

5

3

3

3

24

3

11

3

3

13

9.2

4

6

4

5

4

4

17

4

4

11

4

4

13

4

4

16

4

5

4

4

4

4

9

7

3

3

3

10

3

3

3

3

30

6.2

75

7.9

5

19

2

6

2

2

2

2

2

13

16

26

3

8

35

3

3

3

3

14

5

2

2

5.9

3

2

3

8

22

3

3

3

3

3

3

5

3

3

3

4

4

4

4

4

16

2

2

10

3

5

2

5.6

5

3

2

2

2

3.7

4.5

3.8

4

2

2.8

5.5

4

8.7

2

23

3

7.1

2

16

2

2

6.3

47

73.5847886939

14

21.3746624228

21

22.833385392

11

4.7573765992

10

14.9927494328

7.5

8.0638153293

3

2

4

17

9

3

3

7

3

9

7

3

17

9.3518678562

23

1.0915653959

27

4.1901532817

3

4.4089117264

3

2.640175505

13

3.8489201967

7

2.8986646957

7

5.996979048

5

3.5396905352

3

3.7276080738

6.5

7.6117842726

3

16.5700075478

8

6.8732437277

3

3.6318713365

1

2.1684669236

5

3.9327582252

6.3

7.9537011915

4

3

3

3

3

3

3

19

3

13

6

9

3

3

4

3

3

2

2

6

6.6

3

1.3410279799

5

2.1889819388

2

1.6966215756

15.5

2.6539889485

4

3.802829796

3.5

3.6523863517

26.5

37.8372399034

12

7.1331005861

4

2.0043468026

5

10.4838863913

5

0.8076375864

10.5

14.7236561857

5

4.8969639365

2.5

1.197422874

5

2.4625154739

4

2.0317001561

3

1.2316145659

3

1.1837461972

12

5.3619709462

20.5

26.143681277

25.5

34.9651377846

2

2.4351621204

9

5.7722712489

12

17.3906081531

7

16.1597072451

2

1.559854808

6

4.4524719419

9

4.3020284976

3

2.6539889485

2

2.0043468026

5.5

5.3277792543

3.5

1.5666931464

16.3

2.318910368

4

3.2352477106

4.1

0.4069109575

3

2.9001691301

22

2.2026586155

4.2

6.6680935764

5

7.6801676563

13.5

10.27873624

6.5

6.1073498294

10

4.4524719419

8

2.5787672263

5

1.8880950502

5

6.9279504348

5

1.6282381918

4

4.4798252954

8

1.3683813334

9

9.1846020995

11

13.8346721966

5

3.5840029679

3

2.934360822

3.7

1.8197116664

5

3.3788528166

6

3.2147326955

7

7.8169344239

6

4.2951901592

20.5

4.0626866544

4.5

3.1942176804

2

1.9017717269

8

8.3640014941

3

1.5872081615

7

2.4693538123

8.3

8.5007682617

14.5

7.2

6.1935840109

2.3

1.1799398997

7

1.093815747

3

2.02736164

43

3.4576228774

1.8

1.7849042546

1

1.8503590047

2

3.1875595765

1

4.2539473656

2

3.9796994575

15

5.0390296256

29

2.85785001

6.8

2.5940948482

8

3.8011354017

75

4.4506863567

5

5.4499955183

37

42.6430333751

12

23.0315910795

7.1

7.5422990753

23.7

10.7275970278

1.4

11.789363012

5.8

1.3528279559

72

7.2924717849

7.6

2.4708050804

32

3.0079337547

11.6

3.4576228774

9

3.9260490469

3.6

4.5506172729

31.6

7.0426444945

14.0378086255

18.2224157395

5.0377804892

5.1127286763

3.3639376435

15.661686013

4.9565866198

3.7199415323

4.5381259084

7.1675581397

9.8532015114

7.7296695431

7.2300149623

2.077327098

2.4708050804

1.3903020495

1.3340909091

2.2646975658

6.0058612394

8.9163491725

5.8247364539

9.2286332855

2.02736164

1.7338145737

2.5957187256

3.7948897195

19.5964658366

6.4180762686

9.7907446888

6.1557576137

5.7248055377

2.1522752852

8.6040650595

4.0572083744

3.6762217565

1.6588663866

3.0266708015

3.6949588033

159.9369462134

4.1946133841

2.0585900513

4.3882295341

2.5020334917

2.9642139789

5.3250818731

2.9642139789

5.1127286763

0.7657338235

2.7206323708

20.470861353

3.0516535306

4.7817075165

3.0891276241

3.807381084

2.3771198465

3.014179437

3.5075883355

5.587400528

6.6054467364

6.1120378378

11.1023379634

3.3951660548

11.4146220764

6.0870551088

6.7303603816

6.5429899138

7.9170400109

5.9996155572

5.8622105474

3.351446279

4.9878150311

4.5318802261

2.7893348756

2.9204942031

15.5992291904

3.3077265032



Pb Normal

		





Pb Normal

		27430		27430

		27458		27458

		27486		27486

		27514		27514

		27541		27541

		27568		27568

		27632		27632

		27668		27668

		27696		27696

		27721		27721

		27772		27772

		27795		27795

		27814		27814

		27842		27842

		27878		27878

		27912		27912

		27939		27939

		27967		27967

		28002		28002

		28031		28031

		28065		28065

		28094		28094

		28122		28122

		28150		28150

		28179		28179

		28213		28213

		28241		28241

		28268		28268

		28302		28302

		28332		28332

		28366		28366

		28395		28395

		28423		28423

		28458		28458

		28495		28495

		28520		28520

		28549		28549

		28576		28576

		28612		28612

		28640		28640

		28667		28667

		28695		28695

		28731		28731

		28758		28758

		28815		28815

		28828		28828

		28857		28857

		28885		28885

		28914		28914

		28957		28957

		28975		28975

		29004		29004

		29031		29031

		29066		29066

		29095		29095

		29129		29129

		29158		29158

		29193		29193

		29220		29220

		29843		29843

		29857		29857

		29871		29871

		29892		29892

		29921		29921

		29949		29949

		29983		29983

		30011		30011

		30039		30039

		30074		30074

		30103		30103

		30114		30114

		30130		30130

		30145		30145

		30158		30158

		30179		30179

		30193		30193

		30207		30207

		30222		30222

		30235		30235

		30249		30249

		30284		30284

		30319		30319

		30347		30347

		30375		30375

		30402		30402

		30439		30439

		30452		30452

		30467		30467

		30481		30481

		30494		30494

		30507		30507

		30521		30521

		30535		30535

		30549		30549

		30564		30564

		30577		30577

		30591		30591

		30605		30605

		30619		30619

		30633		30633

		30648		30648

		30676		30676

		30710		30710

		30738		30738

		30773		30773

		30801		30801

		30815		30815

		30830		30830

		30841		30841

		30857		30857

		30878		30878

		30892		30892

		30906		30906

		30921		30921

		30935		30935

		30956		30956

		30969		30969

		30983		30983

		30999		30999

		31028		31028

		31046		31046

		31081		31081

		31109		31109

		31137		31137

		31165		31165

		31179		31179

		31194		31194

		31208		31208

		31228		31228

		31242		31242

		31256		31256

		31270		31270

		31292		31292

		31305		31305

		31317		31317

		31334		31334

		31347		31347

		31368		31368

		31383		31383

		31410		31410

		31445		31445

		31473		31473

		31501		31501

		31529		31529

		31550		31550

		31565		31565

		31578		31578

		31606		31606

		31620		31620

		31634		31634

		31656		31656

		31670		31670

		31684		31684

		31697		31697

		31718		31718

		31732		31732

		31747		31747

		31774		31774

		31804		31804

		31838		31838

		31866		31866

		31872		31872

		31900		31900

		31914		31914

		31928		31928

		31942		31942

		31956		31956

		31970		31970

		31991		31991

		32005		32005

		32019		32019

		32033		32033

		32047		32047

		32062		32062

		32082		32082

		32111		32111

		32145		32145

		32172		32172

		32201		32201

		32229		32229

		32264		32264

		32278		32278

		32293		32293

		32306		32306

		32327		32327

		32341		32341

		32355		32355

		32369		32369

		32383		32383

		32398		32398

		32419		32419

		32433		32433

		32447		32447

		32461		32461

		32476		32476

		32511		32511

		32546		32546

		32573		32573

		32601		32601

		32643		32643

		32659		32659

		32671		32671

		32685		32685

		32707		32707

		32720		32720

		32732		32732

		32756		32756

		32769		32769

		32784		32784

		32798		32798

		32819		32819

		32847		32847

		32875		32875

		32910		32910

		32938		32938

		32965		32965

		32987		32987

		33007		33007

		33028		33028

		33042		33042

		33057		33057

		33070		33070

		33084		33084

		33098		33098

		33112		33112

		33140		33140

		33155		33155

		33182		33182

		33212		33212

		33238		33238

		33266		33266

		33302		33302

		33329		33329

		33357		33357

		33371		33371

		33386		33386

		33399		33399

		33413		33413

		33429		33429

		33441		33441

		33456		33456

		33469		33469

		33484		33484

		33497		33497

		33511		33511

		33525		33525

		33539		33539

		33568		33568

		33603		33603

		33630		33630

		33659		33659

		33694		33694

		33722		33722

		33749		33749

		33784		33784

		33812		33812

		33847		33847

		33875		33875

		33896		33896

		33910		33910

		33946		33946

		33974		33974

		34001		34001

		34029		34029

		34058		34058

		34093		34093

		34106		34106

		34120		34120

		34134		34134

		34148		34148

		34163		34163

		34176		34176

		34190		34190

		34204		34204

		34219		34219

		34233		34233

		34246		34246

		34260		34260

		34275		34275

		34302		34302

		34337		34337

		34358		34358

		34394		34394

		34421		34421

		34460		34460

		34477		34477

		34491		34491

		34505		34505

		34520		34520

		34533		34533

		34547		34547

		34561		34561

		34575		34575

		34589		34589

		34603		34603

		34618		34618

		34631		34631

		34667		34667

		34702		34702

		34729		34729

		34759		34759

		34785		34785

		34820		34820

		34835		34835

		34849		34849

		34863		34863

		34876		34876

		34890		34890

		34904		34904

		34918		34918

		34932		34932

		34947		34947

		34960		34960

		34974		34974

		34988		34988

		35002		35002

		35037		35037

		35059		35059

		35086		35086

		35114		35114

		35142		35142

		35177		35177

		35191		35191

		35205		35205

		35233		35233

		35247		35247

		35261		35261

		35275		35275

		35303		35303

		35317		35317

		35331		35331

		35345		35345

		35361		35361

		35373		35373

		35401		35401

		35429		35429

		35457		35457

		35485		35485

		35513		35513

		35549		35549

		35562		35562

		35577		35577

		35590		35590

		35604		35604

		35618		35618

		35632		35632

		35646		35646

		35660		35660

		35673		35673

		35688		35688

		35703		35703

		35717		35717

		35731		35731

		35737		35737

		35765		35765

		35793		35793

		35821		35821

		35849		35849

		35877		35877

		35905		35905

		35919		35919

		35933		35933

		35947		35947

		35961		35961

		35975		35975

		35989		35989

		36003		36003

		36017		36017

		36032		36032

		36045		36045

		36059		36059

		36073		36073

		36087		36087

		36101		36101

		36136		36136

		36164		36164

		36192		36192

		36221		36221

		36248		36248

		36276		36276

		36290		36290

		36304		36304

		36318		36318

		36332		36332

		36346		36346

		36360		36360

		36374		36374

		36395		36395

		36409		36409

		36423		36423

		36438		36438

		36450		36450

		36465		36465

		36493		36493

		36521		36521

		36549		36549

		36578		36578

		36605		36605

		36647		36647

		36661		36661

		36675		36675

		36689		36689

		36703		36703

		36718		36718

		36731		36731

		36745		36745

		36759		36759

		36773		36773

		36787		36787

		36816		36816

		36829		36829

		36858		36858

		36893		36893

		36920		36920

		36955		36955

		36983		36983

		37011		37011

		37046		37046

		37075		37075

		37109		37109

		37145		37145

		37165		37165

		37179		37179

		37193		37193



Yale/Missouri - GFAA/ICP

Syracuse - ICP-MS

Date

Pb Concentration (ug/L)

27.5

21.5

17.6

36

42

27

42.25

12

10.45

27.35

14

10.7

17.5

20.5

15

32.5

23

21

15.75

43

31

31.75

35.75

23

126.5

13

12.5

21.5

13.5

17.5

32

13

10

16

9

5

8

23

28

13

11

15

0.35

17

13

14

0.7

5

12

17

12

14

19

9.4

11

2

5.5

6.5

14

4

9.6

9.9

2.2

6.3

4.7

2.4

3.7

6.9

12

5.5

6.5

4.1

6.8

3

9.1

14

5.3

9

7

17

3.2

5

1.4

7.2

3.2

4.2

5

5.5

4.1

5.7

3.2

2.6

7.7

2.9

2.9

4.9

1.5

5.1

2.7

4.6

1.9

2.2

5.8

5.2

1.9

4

5

3.2

1.1

4.1

4.8

6.4

14

3.3

2.8

4.3

1.4

6.2

3.1

2.8

2.4

4.2

4.1

4.1

7.1

4.3

4.2

3.1

3.2

2.7

3.3

2.8

3.3

1.4

1.1

1.3

3.6

3.2

1.9

4.5

1.1

2.2

3.1

4.1

5.4

1.2

1.5

1.1

1.2

2.3

2.1

2.5

2.4

1.6

2

0.77

0.52

0.64

1.7

2.3

12

0.39

1

0.84

1.7

1.7

0.58

1.3

1.9

1.4

0.92

0.44

0.2

0.63

2.1

1.3

1.9

1.2

1.3

2.5

1.4

1.8

0.6

1

0.99

1.2

0.03

0.73

0.43

0.64

1.2

1.4

2.8129766914

1.2

2.40418892

0.3

0.5617919409

0.63

1.3584527606

1.05

1.9668810715

1.66

1.9383609944

1.3

1

0.39

0.1

0.83

0.44

0.91

1.1

0.76

1.7

0.76

0.1

1.5

2.1661729211

1.8

0.5080692537

0.75

0.9376103573

0.76

1.0787011003

0.92

1.2585685288

0.4

1.1582254713

1.1

1.4668785809

0.88

2.1773966705

0.4

0.8708564231

0.52

0.8883216722

0.55

1.074471663

0.85

1.1388029098

0.82

1.1388029098

0.4

0.8061966763

0.28

0.5091779411

1.15

1.0826841626

1.1

1.4892028923

1.3

0.2

0.1

0.2

0.54

0.79

0.99

0.97

0.47

0.72

0.36

0.27

0.6

0.3

0.36

0.2

0.36

0.52

0.36

0.95

0.69

0.45

0.4065216962

0.79

0.9375966698

1.07

1.6808278828

2.65

3.8982027723

1.55

2.2693903534

1.05

1.9956403671

0.7

1.5302653903

0.3309

0.832202925

0.371

0.7103841811

0.33

0.8267279253

0.33

0.3339779499

0.37

0.7884029272

0.3

0.6679529332

0.8

0.6679529332

0.43

1.2756779029

0.4

0.7432341795

0.8

0.5981466867

0.24

0.6734279329

1.8

3.3643902989

0.34

1.5302653903

0.78

1.355065399

0.33

0.5789841877

0.6

0.9485466692

0.9

0.9307529201

0.9

0.8828466725

0.64

1.0046654164

0.8

1.3427466496

0.44

0.6446841844

0.5

0.4284216952

0.35

0.5338154399

0.3

0.5748779379

0.2

0.3175529507

1.5

1.8177028759

1.07

1.1853404074

0.66

0.2573279537

0.8

0.9841341675

0.8

1.253777904

0.5

1.8040153766

0.48

0.9115904211

0.52

1.475515393

0.24

0.73228418

0.73

0.7979841767

0.7

0.8212529256

0.27

0.6337341849

0.369

1.0785779128

0.06

0.2025779564

0.61

1.1634404085

0.24

0.3832529474

0.8

0.7076466812

0.97

3.0085153166

0.28

0.8157779259

0.7

0.9882404173

0.44

0.7446029294

0.96

1.2688341533

0.46

1.1305904102

1.1

2.0093278664

0.38

0.8992716717

0.33

0.7350216799

0.47

0.8896904222

0.154

0.150565459

0.31

1.0703654132

0.27

0.652896684

0.295

0.6351029349

0.23

0.6173091857

0.72

0.36

0.999360098

0.4

0.5831709843

0.6

0.4368085911

0.13

0.1757778839

0.313

0.6208619787

0.2

0.3515416236

0.2

0.2148994144

0.5

0.5756645772

0.16

0.4928085735

0.4

0.6954359214

0.39

0.9899327982

0.41

0.4130199998

0.53

0.465473053

0.64

0.7019601091

0.46

0.1698789801

0.48

0.5214536507

0.4

1.8616846098

0.33

0.9331971408

0.31

0.759769367

0.2

0.8435338019

0.25

0.6016787433

0.23

0.1486429261

0.1

1.2599964151

0.09

0.3515652193

0.27

0.5072962814

0.22

0.5332514584

0.535
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		30284		30284

		30319		30319

		30347		30347

		30375		30375

		30402		30402

		30439		30439

		30452		30452

		30467		30467

		30481		30481

		30494		30494

		30507		30507

		30521		30521

		30535		30535

		30549		30549

		30564		30564

		30577		30577

		30591		30591

		30605		30605

		30619		30619

		30633		30633

		30648		30648

		30676		30676

		30710		30710

		30738		30738

		30773		30773

		30801		30801

		30815		30815

		30830		30830

		30841		30841

		30857		30857

		30878		30878

		30892		30892

		30906		30906

		30921		30921

		30935		30935

		30956		30956

		30969		30969

		30983		30983

		30999		30999

		31028		31028

		31046		31046

		31081		31081

		31109		31109

		31137		31137

		31165		31165

		31179		31179

		31194		31194

		31208		31208

		31228		31228

		31242		31242

		31256		31256

		31270		31270

		31292		31292

		31305		31305

		31317		31317

		31334		31334

		31347		31347

		31368		31368

		31383		31383

		31410		31410

		31445		31445

		31473		31473

		31501		31501

		31529		31529

		31550		31550

		31565		31565

		31578		31578

		31606		31606

		31620		31620

		31634		31634

		31656		31656

		31670		31670

		31684		31684

		31697		31697

		31718		31718

		31732		31732

		31747		31747

		31774		31774

		31804		31804

		31838		31838

		31866		31866

		31872		31872

		31900		31900

		31914		31914

		31928		31928

		31942		31942

		31956		31956

		31970		31970

		31991		31991

		32005		32005

		32019		32019

		32033		32033

		32047		32047

		32062		32062

		32082		32082

		32111		32111

		32145		32145

		32172		32172

		32201		32201

		32229		32229

		32264		32264

		32278		32278

		32293		32293

		32306		32306

		32327		32327

		32341		32341

		32355		32355

		32369		32369

		32383		32383

		32398		32398

		32419		32419

		32433		32433

		32447		32447

		32461		32461

		32476		32476

		32511		32511

		32546		32546

		32573		32573

		32601		32601

		32643		32643

		32659		32659

		32671		32671

		32685		32685

		32707		32707

		32720		32720

		32732		32732

		32756		32756

		32769		32769

		32784		32784

		32798		32798

		32819		32819

		32847		32847

		32875		32875

		32910		32910

		32938		32938

		32965		32965

		32987		32987

		33007		33007

		33028		33028

		33042		33042

		33057		33057

		33070		33070

		33084		33084

		33098		33098

		33112		33112

		33140		33140

		33155		33155

		33182		33182

		33212		33212

		33238		33238

		33266		33266

		33302		33302

		33329		33329

		33357		33357

		33371		33371

		33386		33386

		33399		33399

		33413		33413

		33429		33429

		33441		33441

		33456		33456

		33469		33469

		33484		33484

		33497		33497

		33511		33511

		33525		33525

		33539		33539

		33568		33568

		33603		33603

		33630		33630

		33659		33659

		33694		33694

		33722		33722

		33749		33749

		33784		33784

		33812		33812

		33847		33847

		33875		33875

		33896		33896

		33910		33910

		33946		33946

		33974		33974

		34001		34001

		34029		34029

		34058		34058

		34093		34093

		34106		34106

		34120		34120

		34134		34134

		34148		34148

		34163		34163

		34176		34176

		34190		34190

		34204		34204

		34219		34219

		34233		34233

		34246		34246

		34260		34260

		34275		34275

		34302		34302

		34337		34337

		34358		34358

		34394		34394

		34421		34421

		34460		34460

		34477		34477

		34491		34491

		34505		34505

		34520		34520

		34533		34533

		34547		34547

		34561		34561

		34575		34575

		34589		34589

		34603		34603

		34618		34618

		34631		34631

		34667		34667

		34702		34702

		34729		34729

		34759		34759

		34785		34785

		34820		34820

		34835		34835

		34849		34849

		34863		34863

		34876		34876

		34890		34890

		34904		34904

		34918		34918

		34932		34932

		34947		34947

		34960		34960

		34974		34974

		34988		34988

		35002		35002

		35037		35037

		35059		35059

		35086		35086

		35114		35114

		35142		35142

		35177		35177

		35191		35191

		35205		35205

		35233		35233

		35247		35247

		35261		35261

		35275		35275

		35303		35303

		35317		35317

		35331		35331

		35345		35345

		35361		35361

		35373		35373

		35401		35401

		35429		35429

		35457		35457

		35485		35485

		35513		35513

		35549		35549

		35562		35562

		35577		35577

		35590		35590

		35604		35604

		35618		35618

		35632		35632

		35646		35646

		35660		35660

		35673		35673

		35688		35688

		35703		35703

		35717		35717

		35731		35731

		35737		35737

		35765		35765

		35793		35793

		35821		35821

		35849		35849

		35877		35877

		35905		35905

		35919		35919

		35933		35933

		35947		35947

		35961		35961

		35975		35975

		35989		35989

		36003		36003

		36017		36017

		36032		36032

		36045		36045

		36059		36059

		36073		36073

		36087		36087

		36101		36101

		36136		36136

		36164		36164

		36192		36192

		36221		36221

		36248		36248

		36276		36276

		36290		36290

		36304		36304

		36318		36318

		36332		36332

		36346		36346

		36360		36360

		36374		36374

		36395		36395

		36409		36409

		36423		36423

		36438		36438

		36450		36450

		36465		36465

		36493		36493

		36521		36521

		36549		36549

		36578		36578

		36605		36605

		36647		36647

		36661		36661

		36675		36675

		36689		36689

		36703		36703

		36718		36718

		36731		36731

		36745		36745

		36759		36759

		36773		36773

		36787		36787

		36816		36816

		36829		36829

		36858		36858

		36893		36893

		36920		36920

		36955		36955

		36983		36983

		37011		37011

		37046		37046

		37075		37075

		37109		37109

		37145		37145

		37165		37165

		37179		37179

		37193		37193



23-Feb-77
126.5 ug/L

Yale/Missouri - GFAA/ICP-OES

Syracuse - ICP-MS

Date

Concentration (mg/L)

27.5

21.5

17.6

36

42

27

42.25

12

10.45

27.35

14

10.7

17.5

20.5

15

32.5

23

21

15.75

43

31

31.75

35.75

23

126.5

13

12.5

21.5

13.5

17.5

32

13

10

16

9

5

8

23

28

13

11

15

0.35

17

13

14

0.7

5

12

17

12

14

19

9.4

11

2

5.5

6.5

14

4

9.6

9.9

2.2

6.3

4.7

2.4

3.7

6.9

12

5.5

6.5

4.1

6.8

3

9.1

14

5.3

9

7

17

3.2

5

1.4

7.2

3.2

4.2

5

5.5

4.1

5.7

3.2

2.6

7.7

2.9

2.9

4.9

1.5

5.1

2.7

4.6

1.9

2.2

5.8

5.2

1.9

4

5

3.2

1.1

4.1

4.8

6.4

14

3.3

2.8

4.3

1.4

6.2

3.1

2.8

2.4

4.2

4.1

4.1

7.1

4.3

4.2

3.1

3.2

2.7

3.3

2.8

3.3

1.4

1.1

1.3

3.6

3.2

1.9

4.5

1.1

2.2

3.1

4.1

5.4

1.2

1.5

1.1

1.2

2.3

2.1

2.5

2.4

1.6

2

0.77

0.52

0.64

1.7

2.3

12

0.39

1

0.84

1.7

1.7

0.58

1.3

1.9

1.4

0.92

0.44

0.2

0.63

2.1

1.3

1.9

1.2

1.3

2.5

1.4

1.8

0.6

1

0.99

1.2

0.03

0.73

0.43

0.64

1.2

1.4

2.8129766914

1.2

2.40418892

0.3

0.5617919409

0.63

1.3584527606

1.05

1.9668810715

1.66

1.9383609944

1.3

1

0.39

0.1

0.83

0.44

0.91

1.1

0.76

1.7

0.76

0.1

1.5

2.1661729211

1.8

0.5080692537

0.75

0.9376103573

0.76

1.0787011003

0.92

1.2585685288

0.4

1.1582254713

1.1

1.4668785809

0.88

2.1773966705

0.4

0.8708564231

0.52

0.8883216722

0.55

1.074471663

0.85

1.1388029098

0.82

1.1388029098

0.4

0.8061966763

0.28

0.5091779411

1.15

1.0826841626

1.1

1.4892028923

1.3

0.2

0.1

0.2

0.54

0.79

0.99

0.97

0.47

0.72

0.36

0.27

0.6

0.3

0.36

0.2

0.36

0.52

0.36

0.95

0.69

0.45

0.4065216962

0.79

0.9375966698

1.07

1.6808278828

2.65

3.8982027723

1.55

2.2693903534

1.05

1.9956403671

0.7

1.5302653903

0.3309

0.832202925

0.371

0.7103841811

0.33

0.8267279253

0.33

0.3339779499

0.37

0.7884029272

0.3

0.6679529332

0.8

0.6679529332

0.43

1.2756779029

0.4

0.7432341795

0.8

0.5981466867

0.24

0.6734279329

1.8

3.3643902989

0.34

1.5302653903

0.78

1.355065399

0.33

0.5789841877

0.6

0.9485466692

0.9

0.9307529201

0.9

0.8828466725

0.64

1.0046654164

0.8

1.3427466496

0.44

0.6446841844

0.5

0.4284216952

0.35

0.5338154399

0.3

0.5748779379

0.2

0.3175529507

1.5

1.8177028759

1.07

1.1853404074

0.66

0.2573279537

0.8

0.9841341675

0.8

1.253777904

0.5

1.8040153766

0.48

0.9115904211

0.52

1.475515393

0.24

0.73228418

0.73

0.7979841767

0.7

0.8212529256

0.27

0.6337341849

0.369

1.0785779128

0.06

0.2025779564

0.61

1.1634404085

0.24

0.3832529474

0.8

0.7076466812

0.97

3.0085153166

0.28

0.8157779259

0.7

0.9882404173

0.44

0.7446029294

0.96

1.2688341533

0.46

1.1305904102

1.1

2.0093278664

0.38

0.8992716717

0.33

0.7350216799

0.47

0.8896904222

0.154

0.150565459

0.31

1.0703654132

0.27

0.652896684

0.295

0.6351029349

0.23

0.6173091857

0.72

0.36

0.999360098

0.4

0.5831709843

0.6

0.4368085911

0.13

0.1757778839

0.313

0.6208619787

0.2

0.3515416236

0.2

0.2148994144

0.5

0.5756645772

0.16

0.4928085735

0.4

0.6954359214

0.39

0.9899327982

0.41

0.4130199998

0.53

0.465473053

0.64

0.7019601091

0.46

0.1698789801

0.48

0.5214536507

0.4

1.8616846098

0.33

0.9331971408

0.31

0.759769367

0.2

0.8435338019

0.25

0.6016787433

0.23

0.1486429261

0.1

1.2599964151

0.09

0.3515652193

0.27

0.5072962814

0.22

0.5332514584

0.535

0.8211179672

0.81

1.0724112721

0.25

0.8647698559

6.3920427814

1.1774117609

0.3845990809

0.994545741

0.5556672931

0.7290950669

0.8010616941

0.4317903119

0.4353296542

0.6382519473

1.672919686

0.6417912896

0.2560029766

0.4117340387

0.4695432966

1.354378877

0.2300477995

0.3492056577

1.2599964151

1.0865686414

0.8411742404

1.0334785065

0.2158904303

0.3173515768

0.1274068722

0.4412285581

0.7220163822

0.5308918969

0.7314546284

0.7562300247

0.5226334315

0.5131951853

1.1455576801

0.6158361126

0.5745437855

0.3102728922

0.2630816612

0.4848804467

21.9415533807

0.5415099238

0.1250473107

0.9013430599

0.2772390305

0.4447679004

0.4671837351

0.4058351348

0.8683091982

0.1250473107

0.4719028582

0.4140936003

0.4565657081

0.608757428

0.4872400082

0.7574098055

0.5131951853

0.6158361126

0.7550502439

0.5202738699

0.4376892157

0.4223520657

0.2760592497

0.3326887269

0.1569013916

1.3425810693

0.3562843423

0.7880841056

0.253643415

0.2571827573

0.7326344092

0.4719028582

0.6158361126

0.822297748

0.4601050504

0.415273381

2.2746078806

0.3220706999



		27430		27430

		27458		27458

		27486		27486

		27514		27514

		27541		27541

		27568		27568

		27632		27632

		27668		27668

		27696		27696

		27721		27721

		27772		27772

		27795		27795

		27814		27814

		27842		27842

		27878		27878

		27912		27912

		27939		27939

		27967		27967

		28002		28002

		28031		28031

		28065		28065

		28094		28094

		28122		28122

		28150		28150

		28179		28179

		28213		28213

		28241		28241

		28268		28268

		28302		28302

		28332		28332

		28366		28366

		28395		28395

		28423		28423

		28458		28458

		28495		28495

		28520		28520

		28549		28549

		28576		28576

		28612		28612

		28640		28640

		28667		28667

		28695		28695

		28731		28731

		28758		28758

		28815		28815

		28828		28828

		28857		28857

		28885		28885

		28914		28914

		28957		28957

		28975		28975

		29004		29004

		29031		29031

		29066		29066

		29095		29095

		29129		29129

		29158		29158

		29193		29193

		29220		29220

		29843		29843

		29857		29857

		29871		29871

		29892		29892

		29921		29921

		29949		29949

		29983		29983

		30011		30011

		30039		30039

		30074		30074

		30103		30103

		30114		30114

		30130		30130

		30145		30145

		30158		30158

		30179		30179

		30193		30193

		30207		30207

		30222		30222

		30235		30235

		30249		30249

		30284		30284

		30319		30319

		30347		30347

		30375		30375

		30402		30402

		30439		30439

		30452		30452

		30467		30467

		30481		30481

		30494		30494

		30507		30507

		30521		30521

		30535		30535

		30549		30549

		30564		30564

		30577		30577

		30591		30591

		30605		30605

		30619		30619

		30633		30633

		30648		30648

		30676		30676

		30710		30710

		30738		30738

		30773		30773

		30801		30801

		30815		30815

		30830		30830

		30841		30841

		30857		30857

		30878		30878

		30892		30892

		30906		30906

		30921		30921

		30935		30935

		30956		30956

		30969		30969

		30983		30983

		30999		30999

		31028		31028

		31046		31046

		31081		31081

		31109		31109

		31137		31137

		31165		31165

		31179		31179

		31194		31194

		31208		31208

		31228		31228

		31242		31242

		31256		31256

		31270		31270

		31292		31292

		31305		31305

		31317		31317

		31334		31334

		31347		31347

		31368		31368

		31383		31383

		31410		31410

		31445		31445

		31473		31473

		31501		31501

		31529		31529

		31550		31550

		31565		31565

		31578		31578

		31606		31606

		31620		31620

		31634		31634

		31656		31656

		31670		31670

		31684		31684

		31697		31697

		31718		31718

		31732		31732

		31747		31747

		31774		31774

		31804		31804

		31838		31838

		31866		31866

		31872		31872

		31900		31900

		31914		31914

		31928		31928

		31942		31942

		31956		31956

		31970		31970

		31991		31991

		32005		32005

		32019		32019

		32033		32033

		32047		32047

		32062		32062

		32082		32082

		32111		32111

		32145		32145

		32172		32172

		32201		32201

		32229		32229

		32264		32264

		32278		32278

		32293		32293

		32306		32306

		32327		32327

		32341		32341

		32355		32355

		32369		32369

		32383		32383

		32398		32398

		32419		32419

		32433		32433

		32447		32447

		32461		32461

		32476		32476

		32511		32511

		32546		32546

		32573		32573

		32601		32601

		32643		32643

		32659		32659

		32671		32671

		32685		32685

		32707		32707

		32720		32720

		32732		32732

		32756		32756

		32769		32769

		32784		32784

		32798		32798

		32819		32819

		32847		32847

		32875		32875

		32910		32910

		32938		32938

		32965		32965

		32987		32987

		33007		33007

		33028		33028

		33042		33042

		33057		33057

		33070		33070

		33084		33084

		33098		33098

		33112		33112

		33140		33140

		33155		33155

		33182		33182

		33212		33212

		33238		33238

		33266		33266

		33302		33302

		33329		33329

		33357		33357

		33371		33371

		33386		33386

		33399		33399

		33413		33413

		33429		33429

		33441		33441

		33456		33456

		33469		33469

		33484		33484

		33497		33497

		33511		33511

		33525		33525

		33539		33539

		33568		33568

		33603		33603

		33630		33630

		33659		33659

		33694		33694

		33722		33722

		33749		33749

		33784		33784

		33812		33812

		33847		33847

		33875		33875

		33896		33896

		33910		33910

		33946		33946

		33974		33974

		34001		34001

		34029		34029

		34058		34058

		34093		34093

		34106		34106

		34120		34120

		34134		34134

		34148		34148

		34163		34163

		34176		34176

		34190		34190

		34204		34204

		34219		34219

		34233		34233

		34246		34246

		34260		34260

		34275		34275

		34302		34302

		34337		34337

		34358		34358

		34394		34394

		34421		34421

		34460		34460

		34477		34477

		34491		34491

		34505		34505

		34520		34520

		34533		34533

		34547		34547

		34561		34561

		34575		34575

		34589		34589

		34603		34603

		34618		34618

		34631		34631

		34667		34667

		34702		34702

		34729		34729

		34759		34759

		34785		34785

		34820		34820

		34835		34835

		34849		34849

		34863		34863

		34876		34876

		34890		34890

		34904		34904

		34918		34918

		34932		34932

		34947		34947

		34960		34960

		34974		34974

		34988		34988

		35002		35002

		35037		35037

		35059		35059

		35086		35086

		35114		35114

		35142		35142

		35177		35177

		35191		35191

		35205		35205

		35233		35233

		35247		35247

		35261		35261

		35275		35275

		35303		35303

		35317		35317

		35331		35331

		35345		35345

		35361		35361

		35373		35373

		35401		35401

		35429		35429

		35457		35457

		35485		35485

		35513		35513

		35549		35549

		35562		35562

		35577		35577

		35590		35590

		35604		35604

		35618		35618

		35632		35632

		35646		35646

		35660		35660

		35673		35673

		35688		35688

		35703		35703

		35717		35717

		35731		35731

		35737		35737

		35765		35765

		35793		35793

		35821		35821

		35849		35849

		35877		35877

		35905		35905

		35919		35919

		35933		35933

		35947		35947

		35961		35961

		35975		35975

		35989		35989

		36003		36003

		36017		36017

		36032		36032

		36045		36045

		36059		36059

		36073		36073

		36087		36087

		36101		36101

		36136		36136

		36164		36164

		36192		36192

		36221		36221

		36248		36248

		36276		36276

		36290		36290

		36304		36304

		36318		36318

		36332		36332

		36346		36346

		36360		36360

		36374		36374

		36395		36395

		36409		36409

		36423		36423

		36438		36438

		36450		36450

		36465		36465

		36493		36493

		36521		36521

		36549		36549

		36578		36578

		36605		36605

		36647		36647

		36661		36661

		36675		36675

		36689		36689

		36703		36703

		36718		36718

		36731		36731

		36745		36745

		36759		36759

		36773		36773

		36787		36787

		36816		36816

		36829		36829

		36858		36858

		36893		36893

		36920		36920

		36955		36955

		36983		36983

		37011		37011

		37046		37046

		37075		37075

		37109		37109

		37145		37145

		37165		37165

		37179		37179

		37193		37193



Yale/Missouri - GFAA/ICP-OES

Syracuse - ICP-MS

Date

Concentration (ug/L)

27.5

21.5

17.6

36

42

27

42.25

12

10.45

27.35

14

10.7

17.5

20.5

15

32.5

23

21

15.75

43

31

31.75

35.75

23

126.5

13

12.5

21.5

13.5

17.5

32

13

10

16

9

5

8

23

28

13

11

15

0.35

17

13

14

0.7

5

12

17

12

14

19

9.4

11

2

5.5

6.5

14

4

9.6

9.9

2.2

6.3

4.7

2.4

3.7

6.9

12

5.5

6.5

4.1

6.8

3

9.1

14

5.3

9

7

17

3.2

5

1.4

7.2

3.2

4.2

5

5.5

4.1

5.7

3.2

2.6

7.7

2.9

2.9

4.9

1.5

5.1

2.7

4.6

1.9

2.2

5.8

5.2

1.9

4

5

3.2

1.1

4.1

4.8

6.4

14

3.3

2.8

4.3

1.4

6.2

3.1

2.8

2.4

4.2

4.1

4.1

7.1

4.3

4.2

3.1

3.2

2.7

3.3

2.8

3.3

1.4

1.1

1.3

3.6

3.2

1.9

4.5

1.1

2.2

3.1

4.1

5.4

1.2

1.5

1.1

1.2

2.3

2.1

2.5

2.4

1.6

2

0.77

0.52

0.64

1.7

2.3

12

0.39

1

0.84

1.7

1.7

0.58

1.3

1.9

1.4

0.92

0.44

0.2

0.63

2.1

1.3

1.9

1.2

1.3

2.5

1.4

1.8

0.6

1

0.99

1.2

0.03

0.73

0.43

0.64

1.2

1.4

2.8129766914

1.2

2.40418892

0.3

0.5617919409

0.63

1.3584527606

1.05

1.9668810715

1.66

1.9383609944

1.3

1

0.39

0.1

0.83

0.44

0.91

1.1

0.76

1.7

0.76

0.1

1.5

2.1661729211

1.8

0.5080692537

0.75

0.9376103573

0.76

1.0787011003

0.92

1.2585685288

0.4

1.1582254713

1.1

1.4668785809

0.88

2.1773966705

0.4

0.8708564231

0.52

0.8883216722

0.55

1.074471663

0.85

1.1388029098

0.82

1.1388029098

0.4

0.8061966763

0.28

0.5091779411

1.15

1.0826841626

1.1

1.4892028923

1.3

0.2

0.1

0.2

0.54

0.79

0.99

0.97

0.47

0.72

0.36

0.27

0.6

0.3

0.36

0.2

0.36

0.52

0.36

0.95

0.69

0.45

0.4065216962

0.79

0.9375966698

1.07

1.6808278828

2.65

3.8982027723

1.55

2.2693903534

1.05

1.9956403671

0.7

1.5302653903

0.3309

0.832202925

0.371

0.7103841811

0.33

0.8267279253

0.33

0.3339779499

0.37

0.7884029272

0.3

0.6679529332

0.8

0.6679529332

0.43

1.2756779029

0.4

0.7432341795

0.8

0.5981466867

0.24

0.6734279329

1.8

3.3643902989

0.34

1.5302653903

0.78

1.355065399

0.33

0.5789841877

0.6

0.9485466692

0.9

0.9307529201

0.9

0.8828466725

0.64

1.0046654164

0.8

1.3427466496

0.44

0.6446841844

0.5

0.4284216952

0.35

0.5338154399

0.3

0.5748779379

0.2

0.3175529507

1.5

1.8177028759

1.07

1.1853404074

0.66

0.2573279537

0.8

0.9841341675

0.8

1.253777904

0.5

1.8040153766

0.48

0.9115904211

0.52

1.475515393

0.24

0.73228418

0.73

0.7979841767

0.7

0.8212529256

0.27

0.6337341849

0.369

1.0785779128

0.06

0.2025779564

0.61

1.1634404085

0.24

0.3832529474

0.8

0.7076466812

0.97

3.0085153166

0.28

0.8157779259

0.7

0.9882404173

0.44

0.7446029294

0.96

1.2688341533

0.46

1.1305904102

1.1

2.0093278664

0.38

0.8992716717

0.33

0.7350216799

0.47

0.8896904222

0.154

0.150565459

0.31

1.0703654132

0.27

0.652896684

0.295

0.6351029349

0.23

0.6173091857

0.72

0.36

0.999360098

0.4

0.5831709843

0.6

0.4368085911

0.13

0.1757778839

0.313

0.6208619787

0.2

0.3515416236

0.2

0.2148994144

0.5

0.5756645772

0.16

0.4928085735

0.4

0.6954359214

0.39

0.9899327982

0.41

0.4130199998

0.53

0.465473053

0.64

0.7019601091

0.46

0.1698789801

0.48

0.5214536507

0.4

1.8616846098

0.33

0.9331971408

0.31

0.759769367

0.2

0.8435338019

0.25

0.6016787433

0.23

0.1486429261

0.1

1.2599964151

0.09

0.3515652193

0.27

0.5072962814

0.22

0.5332514584

0.535

0.8211179672

0.81

1.0724112721

0.25

0.8647698559

6.3920427814

1.1774117609

0.3845990809

0.994545741

0.5556672931

0.7290950669

0.8010616941

0.4317903119

0.4353296542

0.6382519473

1.672919686

0.6417912896

0.2560029766

0.4117340387

0.4695432966

1.354378877

0.2300477995

0.3492056577

1.2599964151

1.0865686414

0.8411742404

1.0334785065

0.2158904303

0.3173515768

0.1274068722

0.4412285581

0.7220163822

0.5308918969

0.7314546284

0.7562300247

0.5226334315

0.5131951853

1.1455576801

0.6158361126

0.5745437855

0.3102728922

0.2630816612

0.4848804467

21.9415533807

0.5415099238

0.1250473107

0.9013430599

0.2772390305

0.4447679004

0.4671837351

0.4058351348

0.8683091982

0.1250473107

0.4719028582

0.4140936003

0.4565657081

0.608757428

0.4872400082

0.7574098055

0.5131951853

0.6158361126

0.7550502439

0.5202738699

0.4376892157

0.4223520657

0.2760592497

0.3326887269

0.1569013916

1.3425810693

0.3562843423

0.7880841056

0.253643415

0.2571827573

0.7326344092

0.4719028582

0.6158361126

0.822297748

0.4601050504

0.415273381

2.2746078806

0.3220706999



				Mn		Fe		Zn		Cd		Ni		Pb		Cu		Sr

		p30		3

		p31		6

		p32		11

		p33		1

		p34		11

		p35		5

		p36		1

		p37		1

		p38		11

		p39		2

		p40		1

		p41		1

		p42		4

		p43		3

		p44		2

		p45		2

		p46		3

		p47		2.5		23		<3		1.1		<.5		1.9		1.1		<.001

		p48		1		24		<3		0.84		<.5		4		0.67		<.001

		p49		5.1		16		<3		0.2		<.5		5		1.7		<.001

		p50		34		5.8		10		0.17		<.5		3.2		3.3		<.001

		p51		3.8		3.1		<3		0.1		<.5		1.1		1.2		<.001

		p52		10		9.1		<3		0.1		<.5		4.1		1.6		<.001

		p53		1		7		<3		0.06		<.5		4.8		1		<.001

		p54		2		14		<3		0.13		<.5		6.4		1.7		<.001

		p55		5.8

		p56		14

		p57		12

		p58		13

		p59		4

		p60		4

		p61		11

		p62		19

		p63		4

		p64		6

		p65		5

		p66		4

		p67		11

		p68		6

		p69		15

		p70		7.5

		p71		3

		p72		2

		p73		14

		p74		2

		p75		2

		p76		1

		p77		2

		p78		3

		p79		2

		p80		2

		p81		3

		p82		3

		p83		2

		p84		3

		p85		3

		p86		23		7		8		0.72		1		4.1		0.52

		p87		15		34		22		0.34		1		5.4		2.5

		p88		6		8.5		3		0.01		<.5		1.2		0.63

		p89		5		12		3		0.02		<.5		1.5		0.37

		p91		<3		6.9		<3		0.01		<.5		1.1		1.1

		p92		<3		3.9		<3		0.05		0.7		1.2		1.1

		p93		<3		4.1		3		0.01		<.5		2.3		<.1

		p94		4		2.2		3		0.02		<.5		2.1		<.1

		p95		<3		6.2		5		0.22		<.5		2.5		0.3

		p96		4		2.4		<3		0.055		0.7		2.4		0.85

		p97		3		1.8		<3		0.15		<.5		1.6		0.2

		p98		3		4.6		3		0.19		<.5		2		0.59

		p99		<1		5.8		<4		0.043		<.5		0.77		0.33

		p100		<1		13		<4		0.79		0.6		0.52		<.1

		p101		<1		9		<4		0.98		<.5		0.64		<.1

		p102		<1		7.6		<4		0.12		<.5		1.7		0.2

		p103		4		24		<4		0.49		<.5		2.3		0.33

		p104		14		140		16		2.1		5.9		12		2

		p105		<2		2.6		<2		<.01		<.5		0.39		<.1

		p106		6.9		9.9		<2		1		<.5		1		0.2

		p107		17		7.6		10		0.057		<.5		0.84		0.94

		p108		4		5.9		3		0.1		<.5		1.7		1

		p109		4

		p110		3

		p111		4

		p112		7.8

		p113		3

		p114		5

		p115		2

		p116		6.1

		p117		14

		p118		2

		p119		3

		p120		6.2

		p121		4.3

		p122		3

		p123		12

		p124		7		15		4		0.42		0.8		1.4		0.1

		p125		6		19		8.7		0.06		0.7		1.8		0.3

		p126		10		4.6		2		0.04		<.5		0.6		0.2

		p127		22		25		23		0.17		1		1		0.65

		p128		7		17		3		0.05		1		0.99		0.43

		p129		6		34		7.1		0.07		2.2		1.2		1.1

		p130		4		3.9		2		0.04		<.5		0.03		0.1

		p131		7		30		16		0.06		0.8		0.73		4.5

		p132		3		3		<2		<.01		0.8		0.43		<.1

		p133		<3		3.9		2		0.01		<.5		0.64		<.1

		p134		6		4.7		6.3		0.1		0.9		1.2		0.42

		p135		7		8.7		47		0.12				1.4

		p136		8		10		14		0.08				1.2

		p137		3		1.5		21		0.02				0.3

		p138		7		20		11		0.99				0.63

		p139		3		38		10		0.60				1.05

		p140		10		20		8		0.34				3

		p141		1		37		<2		0.15				1.3

		p142		4		35		2		0.20				1

		p143		1		4		4		0.01				0.39

		p144		47		9		17		0.04				<.1

		p145		1		3.8		9		0.02				0.83

		p146		1		2.4		<3		<.01				0.44

		p147		1		2.4		3		0.04				0.91

		p148		8.1		3.7		7		0.04				1.1

		p149		1		2.6		<3		0.01				0.76

		p150		13		11		9		0.08				1.7

		p151		1		6		7		0.05				0.76

		p152		1		0.36		<3		<.01				0.1

		p153		12		32		17		0.45				1.5

		p154		1		5		23		0.03				0.22

		p155		8		13		27		0.33				0.75

		p156		2		8		3		1.10				0.76

		p157		1.5		11		3		0.20				0.92

		p158		4.9		14		13		0.37				0.4

		p159		2		9		7		0.19				1.1

		p160		2		14		7		0.15				0.15

		p161		2.5		12		5		0.06				0.4

		p162		6.7		8		3		0.06				0.52

		p163		8.5		8.1		6.5		0.12				0.55

		p164		1		5		3		0.08				0.53

		p165		6.5		9.4		8		0.05				0.82

		p166		3		5		3		0.05				0.4

		p167		0.8		2		1		<.01				0.28

		p168		4		5		5		0.04				1.15

		p169		2		6		6.3		0.01				1.1

		p170		5		5		4		0.08				1.3

		p171		1		2		<3		<.01				0.2

		p172		1		2		<3		0.20				<.1

		p173		1		2		<3		0.22				0.2

		p174		1		12		<3		0.13				0.54

		p175		1		15		<3		0.19				0.79

		p176		3		23		3		0.20				0.99

		p177		28		13		19		0.47				0.97

		p178		4		5.1		3		0.05				0.47

		p179		34		5.7		13		0.07				0.72

		p180		9		6.4		6		0.10				0.36

		p181		18		5.3		9		0.13				0.27

		p182		13		5.4		<3		0.03				0.6

		p183		0.5		4.6		<3		0.02				0.3

		p184		2		4.7		4		0.18				0.36

		p185		0.5		1.5		<3		<.01				0.2

		p186		2		2.7		<3		<.01				0.36

		p187		0.5		3.2		<2		0.03				0.52

		p188		0.5		1.7		<2		0.04				0.36

		p189		0.5		12		6		0.02				0.95

		p190		3		18		6.6		0.05				0.69

		p191		4.5		4		3		0.93				0.45

		p192		3.2		9.7		5		0.34				0.4

		p193		2.5		19		2		0.16				1.07

		p194		1.5		19		8		0.13				2.65

		p195		4.9				4		0.08				1.55

		p196		1		19.4		2		0.23				1.05

		p197		0.8		4.2		8.7		0.16				0.9

		p198		8.2		9.4		12		0.13				0.33

		p199		0.7		6		5		0.05				0.37

		p200		0.55		4.5		11		0.07				0.33

		p201		0.65		2		5		0.06				0.33

		p202		7.8		3.7		15		0.06				0.37

		p203		1		20.3		6		0.06				0.3

		p204		9.5		8		4		0.09				0.8

		p205		6.8		39		5		0.20				0.43

		p206		1.5		1.6		4		0.03				0.4

		p207		0.7		11.7		3		0.02				0.8

		p208		0.6		11.6		3		0.02				0.24

		p209		0.5		6.2		12		0.05				1.85

		p210		3.4		15.8		30

		p211		5		11.3		50

		p212		1.5		4.6		4		0.07				0.33

		p213		1.2		4.4		5.5		0.07				0.7

		p214		1		27.1		12		0.09				0.9

		p215		0.9		5.5		30		0.16				0.9

		p216		0.4		12		2		0.02				0.64

		p217		0.3		13.8		6		0.06				0.8

		p218		0.4		11		9		0.03				0.5

		p219		0.6		4.3		3		0.05				0.55

		p220		0.8		4.1		2		0.02				0.4

		p221		1.4		6		5.5		0.03				0.4

		p222		0.3		3.4		3.5		0.02				0.2

		p223		0.9		10		16.3		0.01				1.5

		p224		0.8		15		5.1		0.02				1.07

		p225		0.4		4.9		4.1		0.01				0.2

		p226		2.9		30		5		0.05				0.36

		p227		0.6		25.4		22		0.01				1

		p228		1		41.8		4.4		0.04				0.5

		p229		0.9		14		6.5		0.10				0.5

		p230		4.1		18		9		0.07				2

		p231		0.9		7.2		6.5		0.08				0.24

		p232		3.6		9		15		0.57				0.73

		p233		0.45		4.4		8		0.20				0.7

		p234		0.3		6.3		5		0.06				0.27

		p235		1.1		21		5

		p236		0.3		3		5		0.03				0.06

		p237		0.9		6.9		4		0.62				0.27

		p238		0.8		7		8		0.08				0.24

		p239		1.5		4.8		9		0.27				0.8

		p240		1.8		7.8		11		0.29				0.97

		p241		0.9		5.8		5		0.04

		p242		0.9		10.7		3		0.07				1.3

		p243		1		13.4		3.7		0.06				0.44

		p244		1.3		31.5		5		0.03				1.4

		p245		1.2		12.9		6		0.05				0.9

		p246		1.7		37		7		0.09				1.1

		p247		0.8		15.3		6		0.39

		p248		2.2		6		3

		p249		2.8		8		4.5		0.19				0.47

		p250		0.5				2

		p251		0.8		12.8		8		0.09				0.31

		p252		0.5		5		3		0.03				0.27

		p253		0.5		7		7

		p254		3.9		6.9		8.3		0.24				0.23

		p255		14.1				15		0.79				1.9

		p256		0.8		11		7.2		0.09				0.36

		p257		1		4		4.1		0.07				0.35

		p258		7.5		6		7		0.01				0.6

		p259		0.2		6		3		0.04				1.2

		p260		4.1		11.9		43

		p261		0.2		3		1.8		0.02				0.2

		p262		0.45		2.3		1		0.02				0.2

		p263		0.5		10.8		2		0.01				0.5

		p264		0.8		20.4		1		0.08				0.8

		p265		0.9		15.1		2		0.02				0.9

		p266		1.2		25		15		0.02

		p267		13.1		6.5		29		0.08

		p268		11.6		11.8		6.8		0.08

		p269		1.7		3.3		8		0.14				0.64

		p270		0.5		5.4		75		0.06

		p271		2.8		8.1		7		5.85

		p272

		p273		8.5				58

		p274		8.4		12.2		18.2		0.66				0.35

		p275

		p276		1.6		12.3		23.7						0.2

		p277		0.3		9.3		1.4

		p278		3		9.3		5.8

		p279		2.3		1.1		72

		p280		2.4		2.1		7.6

		p281		2.4		18		11						0.22

		p282		0.8		27.4		8.9						0.54

		p283		3.6		65.8		59						0.92

		p284				15.3







Remarkably…

Pb input in precipitation has 
declined by more than 98%

BUT

Precipitation input continues 
to exceed stream output

So, what is happening in 
the soil?



Modern (1926-1997) Lead Budget for the HBEF
All values: kg/ha

1. Atmospheric Deposition –
1926-1997

8.76

2. Pb in Forest Floor - 1997 6.80

3. Estimated Pb in Forest 
Floor - 1926

1.35

4. Net Accumulation of Pb in 
Forest Floor (2) – (3)

5.45

5. Estimated Stream Flux –
1926-1997 (0.7 µg/L, 87 
cm yr-1 runoff)

0.43

6. Flux to Mineral Soil
(1) – (4) – (5)

2.88

Forest Floor Mineral Soil

Streamwater



‘Labile’ Pb is largely bound with organic 
matter and amorphous oxides

Percent of 'Labile' Pb
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Changes in Soil Chemistry 15 Years after 
Whole-Tree Clear-felling (1983-4)



Nutrient Pools – Biomass vs. Soil (kg/ha)

 Calcium  Potassium   

Location Biomass Exch. Biomass Exch. Ref. 

W5 - Hubbard 
Brook, NH 

656 321 245 153 (1) 

 

 

(1) Swank & Johnson, 1994 
 


		

		Calcium

		

		Potassium

		

		



		Location

		Biomass

		Exch.

		Biomass

		Exch.

		Ref.



		W5 - Hubbard Brook, NH

		656

		321

		245

		153

		(1)





(1) Swank & Johnson, 1994




Nutrient Release after 
Clear-felling

Bormann & Likens:
Pattern and Process in a 
Forested Ecosystem (1979)





Hubbard Brook Experimental Forest, NH
(1997)

W5 W2W6 (Reference)



Stream Chemistry

W5 (•)
W6 (ο)

Annual volume-weighted 
average concentrations

Thanks: Gene Likens



Redistribution of Ca within the Profile

Johnson et al. (1991, 1996) updated



Některé další závěry…
1. i na antropicky minimálně ovlivněných lesních plochách

převyšuje výstup živin odtokem vstupy živin ze srážek.
2. zdrojem přebytků je zvětrávající matečná hornina, přičemž ale

rozdíly mezi vstupy a výstupy živin jsou pouze minimální ve
srovnání s množstvím naakumulovaným v biomase i ve
srovnání s množstvím recyklovaným v rámci systému.

3. z netknutého povodí odcházejí tokem ročně přibližně 4 kg/ha
dusíku (což tvoří přibližně 0,1 % celkového dusíku poutaného
v živé a odumřelé hmotě uvnitř ekosystému).

4. vysoká úroveň recyklace prvků je, kromě dusíku, pravidlem i u
dalších živin jako je fosfor, vápník nebo hořčík.



5. po odlesnění obsahy jednotlivých prvků v recipientu
poměrně rychle stoupaly:

• Obsahy Mg2+ se na odtoku zvýšily 5×;
• Ca2+ se zvýšily 7×;
• K+ se zvýšily 14× a
• NO3

- se zvýšily dokonce 60× (z původní 3,1 kg/ha za rok
na 110 kg/ha a rok) oproti hodnotám v recipientu
v neodlesněné části povodí.



Odlesnění, zemědělské využití krajiny a v novověku i eutrofizace tedy „ideální“
původní stav recyklace živin přerušila. Jak uvádí například Míchal (1994), bývají
živiny uvolněné dekompozitory z rozložené biomasy velkou měrou opět využity, k
čemuž ale v systému s rychlým obratem živin (agrosystémy) dochází pouze
omezeně. Tyto systémy jsou tak závislé na dodatkových vstupech a přebytečné
živiny jsou naopak vymývány do podpovrchových vod. Zničení
evapotranspiračního proudu navíc zvyšuje množství vody protékající půdou a
dochází tak ke zvýšenému vyluhování půdy i půdotvorného substrátu…



Jak uvádí Rotten (2013) spočívá problém eutrofizace i v tom, že velkou měrou
popírá význam sítě trofických vztahů zajišťujících toky energie, dusíku a dalších
iontů v ekosystémech. Tyto vztahy totiž stojí na existenci skupiny fixátorů
dusíku, které jsou energeticky podporovány primárními producenty a dále na
existenci skupin organismů zapojených do následných přeměn jednotlivých
forem dusíku. V ekosystému žije rovněž skupina organismů schopná přežít při
relativním nedostatku dusíku. Náhlý příjem velkého množství dusíku z hnojiv
ve formě dusičnanů zvýhodňuje v rámci celého ekosystému pouze určité
organismy a znehodnocuje vytvořenou síť vztahů mezi organismy.



Před zásahy člověka byl odtok fosforu okolo 10 μg.l–1 nebo méně a odtok
dusíku byl zhruba 50–300 μg.l–1 (Pokorný et al. 2003). Růst měst v průmyslové
revoluci přinesl další dramatické skoky v úniku látek, ten je dnes 50 až 150krát
vyšší ve srovnání s nedotčenými půdními systémy (Ripl, 2003).

Velikost atmosférické depozice sloučenin dusíku v přirozeném, člověkem
neovlivněném prostředí, je na základě provedených měření odhadována na
0,1 až 0,7 kg N.ha–1.rok–1, přičemž 40 % z toho připadá na NH4

+ a 60 % na NO3
–

(Galloway a kol. 1996). Měření atmosférické depozice sloučenin dusíku
uskutečněná v druhé polovině 90 let v rámci celoevropských projektů v lesních
porostech většiny zemí západní a střední Evropy stanovila velikost vstupu
dusíku do těchto porostů od 13 do 59 kg N.ha–1.rok–1 (projekt NITREX),
přičemž Holandsko, Belgie, Německo, Polsko, Česka republika a Slovensko jsou
obecně považovány za oblasti s nejvyšší atmosférickou depozicí sloučenin
dusíku (Hruška a Cienciala, 2001).





• Říční krajina lužního lesa je důležitá pro využívání cenných
přírodních zdrojů, přičemž jsou v ní relativně vysoce úrodné
půdy. Vždy je v ní jako limitující faktor voda, ať už povrchová,
nebo podzemní.

• Vodohospodářské úpravy toku změnily ráz krajiny ve prospěch
zemědělství a zbytky lužních lesu jsou dnes pod sílícími vlivy
člověka (těžba štěrkopísku, ropy a plynu, pitné vody). Byly zde
dva výrazné antropické zásahy ovlivňující vlhkostní režim pud, v
roce 1972 úprava koryt rek Dyje a Moravy znamenající snížení
zásoby vody v půdním profilu a téměř naprostou likvidaci
inundací,

• v roce 1994 revitalizační opatření, která znamenala postupné
vyrovnávání ztráty vody.



Nebezpečí zasychání korun stromu z nedostatku vody v půdním profilu lužního lesa



• Pudní typ zde je obvykle fluvizem modální až oglejená na 
hlinitých až jílovito-hlinitých aluviích.

• Velký význam pro vodní režim pud má pudní druh.









Dynamika hladiny podzemní vody a pudní vlhkosti v lužním lese
před r. 1972 byla taková, že místní lužní les byl subjektem téměř
přirozených hydrologických procesů s pravidelným zaplavováním
vodou se sedimenty z rozlité Dyje. V sedmdesátých letech (1970 –
1982, po vodohospodářských úpravách, kdy byla Dyje kanalizována
s prohloubením koryta) byly záplavy ukončeny a částečně poklesla
hladiny podzemní vody. Naštěstí byla často zachována oslabená
pravidelná roční dynamika HPV (včetně jarních maxim a podzimních
minim) a jarní kapilární nasycení půdního profilu. Půdní vlhkostní
podmínky jsou tak vhodné začátek vegetačního období.
Fyzikální vlastnosti půd umožnují kapilárními silami zadržet kolem
200 až 300 mm zásobní vláhy v kořenové zóně (do asi 150 cm pod
povrchem).



ochrana lužního lesa:
pokud by hladina podzemní vody poklesla do štěrkopískového
podloží, přerušilo by se kapilární spojení a nastala by možnost
vlhkostního stresu.
Ohrázováním toku byly prakticky eliminovány dříve běžné
každoroční inundace kalovou vodou. Poklesla úroveň hladiny
podzemní vody a snížil se částečně její roční rozkyv, přičemž
zůstala zatím zachována důležitá roční dynamika hladiny
podzemní vody – tedy obvyklé jarní maximum a podzimní
minimum.




	Hydropedologie
	les vs. hydrologie…
	Slide Number 3
	Slide Number 4
	Lesy vs. klima
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Characteristics of the Hubbard Brook Experimental Forest
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Characteristics of Monitored Watersheds
	Background
	Pb concentration in bulk precipitation has declined to ~1% of 1975 values
	Remarkably…
	Modern (1926-1997) Lead Budget for the HBEF�All values: kg/ha
	‘Labile’ Pb is largely bound with organic matter and amorphous oxides
	Slide Number 27
	Nutrient Pools – Biomass vs. Soil (kg/ha) 
	Nutrient Release after Clear-felling�������Bormann & Likens:�Pattern and Process in a Forested Ecosystem (1979)
	Slide Number 30
	Hubbard Brook Experimental Forest, NH�(1997)
	Stream Chemistry���W5 ()�W6 ()���Annual volume-weighted average concentrations
	Redistribution of Ca within the Profile
	Některé další závěry…
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48

