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Abstract

Mining operations at Giant and Con mines (Northwest Territories, Canada) resulteceiealse of >20,000 tonnes of
arsenic trioxide 4s;0s) into theatmosphere, mainly during the 1950s, whidredeposited on the surrounding

landscape. Studies of arsenancentrations in lakerater and sediment have concluded that no poterdadystem health
effects exist beyond a 40n radiusof the minesHowever paleolimnological studies at distances well beyondkifi0

have identified elevategisenicconcentrations aligning with the timing of peak emissions. To improve characterization of
the legacy footprint of emissions, spatiotemporal patterns of metalitiepogere reconstructed from the analysis of
sediment cores at lakes located4IDkm (neaifield) and 5680 km (farfield) along the prevailing northwesterly wind
direction (NW) ad 2040 km to the northeast (NEResults based oroncentrations of mingrassociated metal(loids)
(arsenic, antimony, leadh radiometricallydated $%Pb,**’Cs) sediment cores, enrichment factarsd total excess
inventories forarsenicandantimonyassert thatleposition of these pollutantsaggreatest closest to the reand along

the prevailing wind direction (NW). Enrichmeistevident as far as 8dm to the NW (considerable farseni¢ severe for
antimony and 46km to the NE (considerable farseni¢ severe foantimony suggesting pollution from the mines likely
travelleddistances beyond those explored here. Additionally, the presence of elevated metal concentrations in uppermc
sediment strata at nefield lakes suggest that depositichamthropogeniesourced metals from lake catchmemnains
ongoing. Diffeences in the degree of enrichment and stratigraphic profiles among lake groups are likely due to
availability of catchmensourced legacy metals and pdspositional mobilizationrbm stores in lake sediment. Leng

term sources of legacy metals in therriggld environment urge further research on metal mobilization linkages between

terrestrial and aquatic ecosystems.
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Chapter 1

| ntuotdi on

1.1Y e |l | o w kmmihgfhistérs

Gold mines around the world have sparked the interest of researchévarid them to investigate their impacts on

surface waters (Grosbois et al. 2011, Cai et al. 2017), groundwater (Keshavarzi et al. 2012anfluviahe sediments

(PosadaAyala et al. 2016), and lake and wetland sediments (Morra et al. 2015, Kinimo et al. 2018, Sprague and Verma
2018). I n Canadadés subarctic, mining is a sigahinficant
minerals such as gold, zinc, and cobalt (Government of Northwest Territories 2016), which have provided the opportun
for growth and development through the exploration and subsequent exploitation of natural resources. Yellowknife, the
capital of he Norhwest Territories, was first visited by prospectors in 1896 which eventually led to the establishment of
the city (I ndigenous and Northern Affairs Canada 201:¢

1933 on Great Bear Lake (& 20®) . However, it wasnodét wuntil 1935 that
Slave Lake.
Yel |l owkni febs gold is found within arsenopyrite ores

Geological Province (Hocking et.dl978,Silke 2009, Fawcett et al. 2015). Here, the deposit is surrounded by the
Western Plutonic Complex to the west and the Burwash Formation to the east (Boyle 1960). The discovery of the depc
led to the development of two major gold mines on theegasliores of Yellowknife Bay, the Consolidated Mining and
Smelting Company of Canada Ltd. (Con Mine) in 1938 and Giant Yellowknife Gold Mines Ltd. (Giant Mine) in 1948
(SandlosandKeeling 2012). Ownership of the mines changed numerous times oveiféheyde until Giant Mine was

taken over by the Government of Canada in 1999 until its official closure in 2004 (Galloway et al. 2012).

The gold at Giant was refractory (i.e. encapsulated within other grains) and found primarily ircgtizotmte veins

scatteed with sulphide mineralization as arsenopyrite (FeAsS) and pyrite (Jamieson 2014, Government of Northwest
Territories 2016). To a lesser extent, stibnite and various antimony sulphosalts were also present in the ore (Coleman
1957, Jamieson 2014, alker & al. 2014). The sulphide ore was not amenable to cyanidation and as a result required
high-temperature roasting as a fireatment. Antimombearingminerals present in the ore further complicated the
extraction process (Marsden and House 2006 cE@wam Jamieson 2011). However, at the time, roasting was the most
sophisticated approach available and was deemed appropriate given the lack of resources (SRK Consulting Engineers
Scientists 2002). Roasting began at neighbouring Con mine in 194Pardepyrite was encounteretiowever this

lasted only several months due to wartime restrictions. Roasting at Con Mine resumed in 1948 and was followed shortl
after by Giant Mine in 1949 (Sandlos and Keeling 2012). Roasting occurred at a tempéz@0recgrees Celsius

(Walker et al. 2005; 21 Fawcett et al. 2015), amkidation ofarsenic and sulfur released arsenic trioxide@sand

sulfur dioxide (SQ) into the atmosphere as a-psoduct (Hocking et al. 1978, Hutchinson et al. 1982). Wtolh largnic



and sulfur were released in large amounts during the roasting process, only arsenic was determined to be of serious

concern and deemed a contaminant (Hocking et al. 1978).

Roasting continued until 1999 and released over 20,000 tonnes of arigsmile into the atmospherghe majority of
which was released during t he -1B51)(Bgure B Hogcking et al. 1978, Gdlldway mi
et al. 2015Van Den Berghet al. 2018). Also incorporated into roaster dusts weigany and other metals such as

lead (SRK Consulting Engineers and Scientists 2002, Indigenous and Northern Affairs Canada 2007). Some of the ore
Giant was freamilling and did not require roastingowever, the supply was exhausted early on (Tait 1261Jon Mine

in contrast, only ~20% of the ore was refractory, resultingcdonsiderablysmaller release of emissions (Hutchinson et

al. 1978, Sandlos and Keeling 2012, Galloway et al. 2015). Emssfiom Con Mine were as a result much less
substantiabverall and the ores framilling nature allowed for the installation of a wet scrubber system in 1949 (Indian
and Northern Affairs Canada 2007). Instead, arsenic and sulfur waste were deposjteddatas a slurry which

eventually evolved into the aption of a pressurexidation method further reducing waste in the 1970s (Schuh et al.
2018).

Giant Mine released an estimated 7,800 tonnes of arsenic trioxide emissions between 1949 and 19fil alone a
remediation costs are expected to cost over a billadiars (Jamieson 2014, Thienpont et al. 2016). Prior to 1951,
emissions were released directly into the atmosphere (Indian and Northern Affairs Canada 2007). During this time, dus
build-up in the paster stack was routinely cleaned and disposed ofimad 6 nort h of the proper
were not recorded (SRK Consulting Engineers and Scientists 2002). In the Yellowknife region, studies revealed that mi
emissions of arsenic trioxédncreased the amount of respiratory, psychoneuraotitother disorders (De Villie@nd

Baker 1969, Hocking et al. 1978). While workers at the mine site expressed concerns about potential health risks in 19
(SRK Consulting Engineers and Scientist®2)0 efforts to reduce emissions did not take place 19%1 after the death

of two young Dene boys from acute arsenic poisoning (Hutchinson et al. 1982, SauKe®ling 2012, Thienpont et

al. 2016). Pollution abatement measures were initially iored in 1951 with the installation of the first Cottrell
precipitator and again in 1955, However, emissions wte
installed in 1958 (Hocking et al. 1978, Indian and Northern Affairs Canada 2007).

The roasting process created a highly soluble and torieform of arsenic (Hutchinson et al. 1982, Jamieson 2014).
However, arsenic is also a naturally occurring element and can be equally harmful to livingwsgaimé encountered
within the Earthés crust (MatschullatndDeschamps 2011). Therefore, ural processes can also release arsenic into the
human environment through a combination of weathering of rock and soil, biological activity, and natural disasters
(BajpaiandUpreti 2012). Inorganiarsenic, like that found in the ores at Gite, is dso released through the
combustion of fossil fuels, the use of fertilizers, in medicine, pigments, glass, and through sewage @medley
Kinniburgh 2002). The toxicity of arsenic in the environmgoes, however, depend on its speciation and the miggralo
of its host (SharmandSohn 2009, Palmer et al. 2015, Houben et al. 2016).

The majority (>237,000 dry tonnes) of arsenic trioxid

(Indian and Northern Affairs Canada 2007, Jamieson 2014je khan 56 methods were explored for the storage of the
2



arsenic trioxide dust but a lack of leteyrm solutions and lack of market for arsenic trioxide led to the adoption of
underground storage tedghnes (SRK Consulting Engineers and Scientists 20028 bEmefit of storing arsenic

underground was that it was trapped between permafrost layers which would prevent it from flowing through groundwa
and eventually to the surface. There have however b@ecerns expressed about the suitability of thesergimalend

stopes and storage areas, given the recent increases in precipitation and temperature (Indian and Northern Affairs Car
2007).

1.2 Paststudies

Arsenic dispersed from the roaster stack and \e$ed varying distances by wind before depositing tmédandscape
surrounding Yellowknife via wet or dry deposition. As a result, the possibility remains that the many lakes, rivers,
wetlands, and soils in the region have served as repositoriesdoy feglutans, particularly arsenic, released in the

1950s. The aquatic ecosystem effects of mining emissions were identified early in the Yellowknife region (e.g. Pick 197
Wagemann et al. 1978, Hocking et al. 1978, Hutchinson et al. 1982) with allpafiecus on aquatic organisms, soil,
vegetation, lakaevater, and lake sediments. More recently, effects on aquatic organisms were identified by Stewart et al.
(2018) and Sivarajah et al. (2020). The focus of most studies in recent years have alsddieeseniment and soils,
particularly in the neafield (~40-km) region surrounding Giant Mine. These studies have concluded that arsenic,
antimony, and lead found in the Yellowknife region are the product of emissions from the Giant and Con mine roaster
stacks (Fawcett et al. 2015, Palmer et al. 2015, Thiergial. 2016, Houben et al. 2016, Bromstad et al. 2017, Galloway
et al. 2018Van Den Berghet al. 2018, Schuh et al. 2018, Palmer et al. 2019, Cheney et al. 2020, Pelletier et al. 2020).

Thus, cotamination from the mines has been well documentededbdal level.

Proximity to the mines has been identified as a key determinant of the presence and severity of metal contamination.
Analysis of surface water of lakes as well as soils in the immeeWigtowknife region have indicated a strong

relationshp between distance afdissolved) arsenic concentratigialmer et al. 2015, Jamieson et al. 2017). The
analysis of 98 lakes within a 30 km radius of Yellowknife determined that surface watec am®ntrations were

highest within 5 km of the minetsiand decreased dramatically between 17.5 and 30 km (Palmer et al. 20152)-igure
Based on the results of the dyulakes located féher than 30 km were suggested to be unimpacted. Within 4 kme of

mine site, total arsenic concentrations in lakeewednged between 27 and 136 ug/L (Houben et al. 2016). The role of
distance in the dispersal of mining emissions has been further substantiated using lake sediments (Thienpont et al. 20:
Schuh et B 2018,Van Den Berghet al. 2018, Cheney et al. 2026pr example, regional surveys of surface sediments
identified arsenic concentrations in lakes to range between 6.3 and 10,000 mg/kg (n=95) in the Yellegiknife-80

km surrounding Giant Minejhe highest of which were found closest to the roasaekgGalloway et al. 2015).

However, it has been suggested that elevated arsenic concentrations found closest to Yellowknife are the result of bott

anthropogenic (i.e. GiamMine emissions, land usahd geogenic inputs (Galloway et al. 2015, Sivarajah €020).

In the Yellowknife region, winds dominantly blow from the southeast to the northwest between May and September
(based on data from 19-2D00 in Galloway et al. 2012, Environment Canada026igure3). Given that miningderived

3



metals in the rgion were atmospherically deposited, it can be assumed that concentrations would be highest in the
prevailing wind direction. This has been asserted by several studies in the region using lakkeiga@nd sediment
(Galloway et al. 2012; 2015; 2018&lRer et al. 2015, Cheney et al. 2020) demonstrating that the dominant wind
direction likely received the bulk of mining emissions. However, this knowledge is limited to a 40 km radius surrounding

themines.

Similar localized impacts from gold mining pecjs have been identified in other regions around the world in surface
water (Grosbois et al. 2011, Cai et al. 2017), groundwater (Keshavarzi et al. 2012), fluvial and marine sediments (Posa
Ayala & al. 2016), mine waste (Haffert et al. 2010), and wektlsediments (Kinimo et al. 2018). Canadian examples
include | egacy pollution from the Waverley gold mine
northern Ontario (SpragwdVermaire, 2018) and near Snow Lake, Manitoba (Simpsoh 2041).

Lakes and wiands in particular have provém serve important roles in the storage of elements, metals, and metalloids
(herein collectively referred to as metals) such as arsenic anffeetively document the timing of anthropogenic metal
deposition in their sediments (Galloway et al. 2018). Lake sediments provide excellent archives of pollutant deposition
and offer the unique opportunity to track metal accumulation and changes irualigr over time as

6pal eoenvi r on me 200§, Theveaon ét al.201%, @harfg Btralo2014, Lintern et al. 2015, Birch 2017).
Paleolimnology has prowdo be particularly beneficial in tracking mining pollutiand.,Wiklund et al. 2017, Pelteer et

al. 2020, Klemt et al. 2020) as the sedimenbreécan ideally be used to project future changes in ecosystem conditions
(Kirk andGleason 2015). However, interpretation of arsenic in lake sediment profiles is complex due to the potential
impact d the surrounding catchment and pdspositional procegs. Diagenetic procesdes examplecan affect the

stability of arsenic in lake sediments, over time allowing them to become mobile under oxidizing conditions (Force et al
2000, Couture et a010).Less mobile elements, also present in anthropogemigsionscan be used to anchor arsenic

concentrations and interpret where and if ymEgtositional mobility has occurred.

1.3 Researchobjectives

Conclusions that the area contaminated by GiadtCon mines emissions is limited to ak#@ radius are largelgiriven

by studies of contemporary lake water aswutficial lake sediment (Palmer et al. 2015, Galloway et al. 2018paral

result may only be representative of modern conditions immdgliaterounding the minéease area. However, a study
by MacDonatl et al. (2016) which sought evidence of pollution from upstream oil sands operations in Alberta,
unexpectedly identified elevated arsenic concentrations (~20 mg/kg) in the Slave Riveo\u2eltd0 km south of Giant
near Fort Resolution, N{Figure 4) Radiometric dating ofilake sedimentoreidentified that the timing of arsenic
enrichment aligned well with peak emission release from Giant and Con mines in the 1950s, the closestamthropog
source. Arsenic concentrations deposited during the 198@ed@ed the CCME probable effects level of 17 mg/kg and
were additionally supported by a measurable increase in antimony concentrations, also present in the okdirze.Giant

Sharp decreas@s concentrations of both arsenic and antimony in ~18%8e bke sediment recotlikely reflectedthe



installation of the bag house dust collector at GMime, which significantly reduced emissions frawer 7000 kg/day to
~1000 kg/day (Government dforthwest Territories 1993, Silke 2013)

The wnexpected finingsf MacDonald et al. (2016yvhich speculated on fdireld atmospheric pollution from Giant and

Con minesled to the development of the SAbctic Metal Mobility Study (SAMMS). As part of Glah Water Futures

and the Canada First Research Excellence FRBMMS was established to identify how legacy pollution from mining
activities iincluddhgGaatdared@sn mmesy willlibehdve in response to the expected changes in
hydrologicaland dissolved organic matter (DOM) regimes as a result of dimatming. Six work packages were
developed to address the followirig:terrestrial stores of historical metal deposit@nprocesses governing DOM

bound metal transpgi®) DOM quantity ad quality in cold regiongt) aquatic stores of historical metiposition 5)
eccotoxicology of historical metal deposition in lake sediments@rzhanges to ecosystem structure and permafrost thaw

as a result of climate change.

As part of work package four and to address the need for improved knowledge ofdlistetal deposition pathways
and processes in lake sediments, this study was developed to refine current estimates of the spatiotepriyaic]
emissiondrom Giart and Con minedJsing paleolimnology, we address the following: 1) Is there evideihdepmsition
of arsenic, antimonyandlead from Giant and Con mines dispersing beyond the previously determindikluke@0-km)
radius? 2) Do the spatiotemporal patisof concentrationdegree of enrichmerand excess inventories for arsenic and
artimony differ with respect to wind direction? 3) Are sediments of-regaa farfield (>40-km) lakes continuing to

receive pollution from legacy stores in the catchnagt lake sediments in presataty?

The sediment core data presented here has alsautiessd as part of another Masiethess project (Leclerc et al. in
review). Porewater extracted from lake sediment cores collectedamerédiagenetic modellingere used to reconstruct
and account for postepositional mobility of arsenic. Collectiye our theses refine estimatespafstmetal deposition in
lakes from mining emissionn the Yellowknife regiorandarecontributiors of the SAMMS project

1.4 Study location

The Yellowknife region is subject to a subarctic continental climate with mild smsnamd cold winters. Average annual

air temperatures are approximatedyl degrees Celsius with a mean annual precipitation ranging between 200 and 375
mm, over 40% ofwhich falls as snow (Environment Canada 2010). The lakes explored here fall withirdGad s T a i ¢
Shield (Ecosystem Classification Group 2008), the Slave Geological Province (Galloway et al. 204&) sindted

south ofthetreeline (Wolfe et al. 20)6Additional details regarding individual lake bedrock geology and shoreline

charactastics are found in Table 1.

Lakes on the northwest transect in this stiadywithin the Great Slave Lowland High Boreal Ecoregion and are
characterized bipw-relief bedrock The average elevation of the lowland is 175 metres above sea level (masi) with
upper range of 200 masl (Ecosystem Classification Group 2008). The region has some evidence of sedimentary depos
farther north but is predominantly werthin by Precambrian granites (Ecosystem Classification Group 2008, Wolfe et al.

2016) where geamic arsenic concentrations average 2 ppm (Boyle 1960, Wagemann et al. 1978, Galloway et al. 2018)
5



Soils are mostly brunisols with some brunisols and gleyeeind around sporadic peat plateaus and wet depressions and
towards the Yellowknife region becenguite shallow (Hocking et al. 1978). Vegetation communities are dominated by
black spruce, jack pines and trembling aspen, with some white spruce anfdlndiin wetter areas (Ecosystem
Classification Group 2008). Lake catchments provide importantatdtr moose and a spring staging area for migrating
aquatic birds like grebes and dabbling ducks.

Lakes on the northeast transect in this sfiatlywithin the Great Slave Upland High Boreal Ecoregion. The area is
characterized by generally level bedtadth an average elevation of 2800 masl reaching up to 450 masl in its
northernmost sector (Ecosystem Classification Group 2008). Here, bedrock is ddrbynétactured and dissected

granites with some evidence of Precambrian sedimentary rock wlegsga\geogenic arsenic range®42ppm (Boyle

1960, Wagemann et al. 1978, Galloway et al. 2015). Soils found within bedrock depressions are generaly/drdnisol
near wetlands transition to organic cryosols and gleysols. Dense forests found betwesndwtdrops are dominated by
black spruce, jack pines, and paper birch. Unique to this region are harlequin ducks, typically only present in mountainc

areaqEcosystem Classification Group 2008).



Table 1: Additional basin characteristics of lakes s#dpo the northwest and northeast of Yellowknife, Northwest
Territories. Bedrock geology is based on Stubley and Irwin (2019) and Wheeler et al. (1997).

Lake Bedrock Geology Shoreline characteristics

NW10 Archean intrusive; granodiorite, tonalite, Bedrock border, well forested
grarite, biotite bearing, rare hornblende with some fringe wetlands

NW20 Same as above Bedrock border with some

wetlands

NW30 Archean intrusive; granodiorite/granite, biotite Forested border with large
and muscovite, abundance of supracrusts wi- peatland and bedrock zone.
granitexenoliths Evidence of forest fire

NwW40 Same as above Bedrock border with some

intermittent forestsEvidence
of forest fire

NW50 Same as above Well forested border with
bedrock. Algal bloom present
at time of coring

NW60 Archean intrusive; granitgranodiorite, Steep bedrock border, some
heterogeneous, biotigoor, massive to weakly forested areas
foliated

NW70 Archean intrusive; granitgranodiorite, Dominated by bedrock. Algal
tonalite, abundant biotite, medidooarse bloom present at time of corin

grained, local megacrysts

NwW80 Archean sedimentary; medium metaturbidites Limited bedrock, mostly
(cordierite, andalusite, sillimanitetalurolite)  forested border. Evidence of
receding water levs

NE20 Archean sedimentary; Metaturbidites, mediur Surrounded by bedrock with
and knotted schist, cordierite and andalusite some intermittent forest
porphyries

NE40 Same as above Forested with a slight bedrock

border, wetland fringe




Arsenic emitted from roaster stacks near Yellowknife
(1947-1974)
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Figure 1: Temporal pattera of arsenic trioxideeleasednto the atmosphere at both Giant and Con mine between the
years 1947 and 1974; based on data from Hocking @t%18).
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2.1 Introduction

Geol ogi cal deposits in Canadabés North have provided
Tenkouano et al. 2019). As a result of pa#ing activities, a legacy of pollution continues to potentially influence
environmental conditions in presetdy landscapes. General absence of environmental monitoring prior to, during and
after resource development has complicated the environmentarass¢process and, consequently, natural er pre
industrial conditions irthese regions remain largely unknown (Thevenon et al. 2011, Gawel et al. 2014, Birch 2017,
Klemt et al. 2020). As a consequence, it remains challenging to evaluate the extentistahpersf mingelated

pollutants in the environment.

The rich history bmining in the Northwest Territories includes the legacy of pollution left behind by two major gold
mines: Giant Yellowknife Gold Mines Ltd. (Giant Mine) located ~5 km north of Yifofe and the Consolidated

Mining and Smelting Company (Con Mine) ~2 kouth of Yellowknife (Indian and Northern Affairs Canada 2007,
Government of Canada 2014a). Here, gold is hosted primarily in arsenopyrite ores and required high temperature roas
(500 ) to create iron oxi des a B)&alkkaebdl 2003, Fawcetyetah POA5. AS O T
by-products of the oxidation process, arsenic trioxide@4sand sulfur dioxide (S€ were released from the roaster

stack and depa=id onto the landscape surrounding Yellowknife (Hutchinson et al. 1B8Ryeen 1948 and 1999, more

than 20,000 tonnes of AQ; were emitted into the atmosphere, the majority of which were released from Giant Mine
during its first three years of operat®(19491951) (Hocking et al. 1978, Indian and Northern Affairs Cana@a,20

Sandlos and Keeling 2012, Jamieson 2014, Galloway et al. 2015). Emissions gradually decreased during the next ten
years with the introduction of pollution abatement measuresntise effective of which was a baghouse dust collector
installed in 1958HKocking et al. 1978, Government of Canada 2014b).

A lack of efficient emission controls prior to 1951 resulted in the widespread contamination of the many lakes, rivers,
vegetationand soils surrounding Yellowknife, the aquatic ecosystem effects of Wwhighbeen well documented at the

local level (Wagemann et al. 1978, Hutchinson et al. 1982, Fawcett et al. 2015, Palmer et al. 2015, Thienpont et al. 20!
Houben et al. 2016, Scheal. 2018; 2019, Galloway et al. B)Theney et al. 2020, Pelletieratt 2020). Arsenic

remains an element of concern in the region today due to links with increased risks of cancer and respiratory issues in
humans (NgandGomezCaminero 2001). At hig concentrations, arsenic can also affect the growth and reproductive
halits of fish species (Boyle et al. 2008, Erickson et al. 2010, Chetelat et al. 2019). Lakes located downwind of the mine
are suggested to have received the greatest deposition ©f [gglution (Jamieson 2014, Schuh et al. 204a%) Den

Bergheet al. 208, Cheney et al. 2020). Studies thus far have maostly been limited tkma Elius from the mines and

have ultimately concluded that no potential ecosystem effects exist beyodidtiiigce based mainly on contemporary
sampling of surface water and suaidil bottom sedimertdf lakes(Galloway et al. 201;22015; 2018Palmer et al. 2015).
However, these conclusions stem from preskent conditions, which may undegpresent the extenf the dispersal of

legacy emissions during the 1950s. Most recently, a paleolimnological investigation by Cheney et al. (2026) identif
that arsenic enrichment during the period of peak emissions can be detected as-kan #®d0the mines during ¢h

period of peak emissions. While their study intended on using lakes east and northeast of the mines as unimpacted
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reference lakes, mearable increases in sediment arsenic concentrations during peak emission release suggested
otherwise (Cheney et al. 202 Additionally, a paleolimnological study by MacDonald et al. (2016) in the Slave River
Delta, over 14&km southeast of the mines, idiied elevated arsenic concentrations (~20 mg/kg) during the 1950s.
Collectively, findings suggest that the extenthe spread of legacy pollution from Giant and Con mines during the 1950s
may not yet be fully understood.

While lake sediment profiles@serve a temporal record of pollutant deposition (Smol 2008, Birch 2017), interpretation of
stratigraphic variation iarsenic concentration requires an understanding of the complex processes that may influence it
deposition and stability within the sedént column (Outridge and Wang 2015). Under reducing conditions, arsenic can
dissolve into sediment porewater, mobiligevardsand/or downwardghrough the sediment column, and potentially be
released into overlying surface waters (Smedley and Kinnit206R, Couture et al. 2008). In theory, minighgrived

arsenic concentrations in sediment cambehored using less mébielements also present in the mined ore that were
released into the environment during processing. Antimony is much less mobile setliknents than arsenic (Fawcett et

al. 2015) and is also present in the ore at Giant Mine (SRK Consulting Enging&siantists 2002). Thus, antimony

has been used in lake sediment studies in conjunction with arsenic to support identificationgfrfiirgnce (Houben

et al. 2016, Schuh et al. 2018, Palmer et al. 2019). Less commonly, lead has been used irpaaititioony to anchor
arsenic concentrations and strengthen evidence of an anthropogenic signature as it was similarly presentibeite ore

in lesser quantities, and is not considered to be mobile in lake sediments (Thienpont et al. 2016, Ch&02p et al

Pelletier et al. 2020).

Here, we employ a paleolimnological approach to quantify the estemsenic, antimony and lead depiasi from Giant

and Con Mine emissions along two transects, one in the dominant wind direction to the northwesbtted iméhe less
frequent wind direction to the northeast (based on data from2@®J1 in Galloway et al. 2018 and Government of

Canac 2019). Arsenic, antimongnd lead concentrations from ten radiometricdtyed sediment cores are used to
address ta following: 1) Is there evidence of deposition of arsenic, antimony, lead from Giant and Con mines dispersing
beyond the previously deimined neafield (40-km) radius? 2) Do the spatiotemporal pattedegree of enrichmepand
excess inventories forsgenic and antimony differ with respect to wind direction? 3) Are sediments efamekiarfield
(>40-km) lakes continuing to receiymllution from legacy stores in the catchment and lake sediments in poayént

This study expands upon the currentenstinding of the area affected by emissions from Giant and Con mines and aims
to guide future research towards predicting the fateioing-sourcednetalsin catchments anstored within lake

sediments.
2.2 Methods

2.2.1Study location

The study area lies withité traditional territory of the Dene, Yellowknives Dene First Nation, and Tlicho Dene
(Government of Northwest Territories) withthhanadad6s Tai ga Shield (Ecosystem C

lakes are underlain predominantly by granitic bedi&tkbley and Irwin 2019) where arsenic concentrations average 2
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ppm (Boyle 1960) comparable to the worldwide average for granitls (Wagemann et al. 1978). Beyond a distance of
~75 km to the northwest and ~20 km to the northeast, lakes transitinrateaaof sedimentary bedrock dominated by
metaturbidites (average As concentratioi®42ppm; Boyle 1960). Lakes selected for gtisdy range in size (0.6872

km?; average area: 1.0 Kjrand water depth (1-84 m; average depth: 6.96 m) and are locatedughly 10 (northwest)
and 20 (northeast) km increments from Giant Mine (Tapkgure5). In this study, lakes are groupeda three
categories: northwest nefield (NW10-40), northwest fafield (NW50-80), and northeast (NE20, NE40) and are
referenced with respect to distance in kilometers from Giant Milearfield lakes are found within the known realm of
mining-derived netal depositionwhile far-field lakes exist at distances beyond those previously explored.

2.2.2Field methods

Sediment core caktion

Two sediment cores were collected from the pontoon of a helicopter at the deepest part of each lake basdthdardepth
measurements in June 2018 (NW transect lakes) and June 2019 (NE transect lakes) using a Uwitec gravity corer fitted
with PVC twes (86mm internal diameter). Sediment cores obtained from lakes along the NW transect were transportec
back to a field base in Yewknife and sectioned within 24 hours of retrieval into-Omb intervals, but were later
consolidated into 1-8m intervalgo obtain sufficient sample mass for all laboratory analyses. As a result, NE lake
sediments were directly sectioned into-&r intervals the following year as it was recognized that more material was
needed than available at &8 increments. Sedimesamples were then transported to the University of Waterloo where
they were stored in the dark at 4 prior to analysis.

2.2.3Laboratory analyses

Radiometricdating

One core from each lake was subject to radiometric analysis to determine temporal patteralsdgfpogition. When
possible, metals analyses were performed on the same core that was used for dating (NW10, NW30, NW40, NW50,
NW60, NE20). To ensure cores at each lake were comparable, a standarditpston analyses was performed (Heiri

et al. 200) and instilled confidence in our use of alternate cores for analyses at lakes NW20, NW70, NW80 and NE40
where additional sedimewmtas required to complete analysBadioisotopes’tBi, 22Pb,?%Pb,*'Cs) were measured for

all intervals between 0 and2m and at alternating intervals between 25 and 35 cm. For these integlsffreeze

dried sediment was subsampled andgutiato preweighed polypropylene tubes to a height of 3.5 cm, sealed with a
silicone septum, and 1 cc of 2 Ton Epoxy. Oneegxion to this approach was at lake NW70, where sediment intervals at
0-3 cm, 47 cm, and & cm were combined to obtain suffictesample mass for analyses in the upper portion of the
sediment core. Beyond these depths, sediment was subsampled asdigserilously and interpolation was used to
assign ages to consolidated intervals in the upper portion of the sediment cora.2&dtlry waiting period, which

allows for parent and daughter isotopes to reach equilibrium, activit§Baf24Pb,2%Pb,and**'Cs were measured on an

Ortec HPGe Digital Gamma Ray Spectrometer at the University of Waterloo for approximéatdgy8 er sample.
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Measurements of total%Pb activity were corrected for decay since the time of core collection and densitgtasidard
methods (Schelske et al. 1994). Using measuremeft8ofnd?*“Pb as surrogates f&Ra, supported’Pb activity

was first determined. Tot&tPb activity was then determined and used to estimate sediment ages using the Constant R:
of Suypply Model (Binford 1990, Appleby 2001). To supplement the age model bag&®bpmeasurements 8fCs

activity were used to diect a peak associated with ab@reund nuclear mass weapon testing in 1963 (Appleby 2001).

The drymass sedimentation rateas used to extrapolate the sediment chronology beyond the depth*#fiPiere

background was reached within a core (i.e., wheremstg*°®Pb was equal to tot&lPb).

Focusing factors were determined usit§b data and are expressed as a ratio ahtresured unsupportétiPb (i.e.,
total 2%Phi supported®Pb) within the sediment core to the expected unsupp8fell based o literature on
atmospheric fallout near the study location (Wong et al. 1995, Fuller et al. 1999, Muir et al. 2009al0R0 Hd).

Metal concentrations

Concentrations of solighase metals in sediment were measured at all lakes and all sedimeatdrtetween 0 and 29
cm. Between 0.25 and 0.50 g (£0.05 g) of fredded sediment was finely ground and homogenized wsmgrtar and
pestle, loaded into preeighed plastic tubes, and sent to ALS Laboratories Ltd. (Waterloo, Ontario) for analytsis. Me
were measured after digestion with agagia and using a Collision/Reaction Cell inductively coupled plasma mass
spectometer (CRC ICRMS) following EPA standards 200.2/6020A. For samples where 0.50 g (+0.05 g) ofdrestze
sediment was submittddr analysis, duplicates were analyzed every 5 cm to confirm reliability of re&nHfytical
uncertainties, expressed haiethe relative percent difference (RPD) between duplicate samplesreported by ALS
Laboratories as: 2.67% for arsenic (n515%%17% for antimony (n=14), and 3.85% for lead (n=15).

2.2.4Numerical analyses

Enrichmentactors

Enrichment factors (EFs) weused to estimate the magnitude of arsenic and antimony enrichment relative te the pre
industrial background. Background concetitras of arsenic and antimony were determined by visual assessment of the
stratigraphic profile for individual lakes and mistdnconsistencies in the sediment record hindered our ability to

establish reliable estimates of lead in theipdustrial eraFurthermore, the possibility of pedepositional mobility both
upwards and downwards within the core (Couture et al. 208i8eic et al. imeview) hindered ability to rely on a

specific preindustrial time interval (e.g., 1935, predating operations of both mines) to establish background
concentrations. Therefore, when a metal showed acoeastant stratigraphic pattern irettower portion of theediment
core-i ndpseérial backgroundd was defi ned -aomstahtzome. Aseaa n o0
result, 20 background concentrations were constructed across the 10 study lakes for arsenic and adtareay a

reflection ofthe varying postlepositional behaviour of these metals in each sediment core profile. Background estimates

were comprised of a minimum of 3 and maximum of 24 samples per lake, depending on the variability in the sediment
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record. Fometalsmeasured in aaze fromeach lake, sediment core depth of background estimates are comparable

(within £4 cm).

Relationships between concentrations of measured metals in sediment at each lake were explored to identify an
appropriate lithogenic eleent for normalizationHowever, analysis of both arsenic and antimony concentrations to a

suite oflithogenic element&lentified poor relationshipg\s a result, lithogenic elements were not appropriate to use as a
normalizing agent, despite the recerg o§Al, Li, and Ti byother studies in the Yellowknife region (Sivarajah et al.

2019, Cheney et al. 2020) and in other regions where EFs have been computed from sediment profiles (e.g., Wiklund e
al. 2012, Kay et al. 2020).

Instead, EF calculations wenet normalized to atlhogenic element, and raw metal concentrations are used in the

following equation to compute EF values for each sediment interval:

o~ 0
00 —
0
where: 0 is the concentration of a given takat the interval abcm depthin a core, and
0 is the average of the full range of concentrations in théngkestrial era (to 1500 CE) for

a given element.

Here we adopt recommendations of Birch (2017) for classiicatf enrichment levels. Metals are considered enriched
when an EF the preifdustrish batkgronmdsoncentration. It can then be assumed that metal concentrations
with an EF | ess than 1.5 ar e r eBRvaleerangirgtfromnvld are dlassiiedt u r :
as minimal enrichment -3 are clas$ied as moderate enrichmentlb are classified as considerable enrichment, and >10

are classified as severe enrichment.
Excesdlux andtotal excessinventorycalculations

The contribution of anthropogenic sources of arsenic and antimony depositierakd¢ sediments was estimated as the
excess flux. Calculation of excess flux involved two steps. First, enrichment factors were multiplied by element
concentrations in sedient and dry mass sedimentation rates (Kgtar) to determine rates of elemdokf(_ ) in units

of mg/n¥/year, using the equation (Whitmore et al. 2008, Gomes et al. 2009, Wiklund et al. 2017):

00 p

00 YY O
. 00
where: ‘0 "Gs the enrichment factor for a given element at intesyal
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"Y'Yis the sedimentation rate in kgfhyear at intervady
0 is the concentration of the element at intedyahd

"Q"® the?'%Ph-based focusing factoof a given lake.

Secondwe calculated the inventory of excess flux' of each metal, suggested to provide more accurate estimates of
metal fluxes (Bacardit et al. 2012, Wiklund et al. 2020), as:

where: 0 is theage of the sediment interval
0 is the age of the sediment interdahnd

is the rate of flux (mg/dfyear) at sediment interval

To account for lateral redistribution of sediment across the lake basin due to wind and wavendatimnges in basin

slope, excess flux inventories were corrected for sediment focusing and adjusted using focusing factors. Focusing fact
>1 suggest it metal fluxes have been overestimated while focusing factors <1 suggest metal fluxes have been
undeestimated. By dividing the total excess flux inventory of a metal at a lake by its focusing factor, the flux was then r
expressed as either greater oaBier than thecalculatedvalue. Excess flux inventories for all sediment intervals for each
lake wee then summed and expressed as the total mass and are representative of the total excess inventory of arsenic

antimony.
2.3Results

2.3.1Sedimentcore chronolaies

Total 22%Pb activity profiles varied among lakes across the two transects (Biguéetivity of 19Pb ranged between 0.01
Bg/g and 1.7 Bqg/g overall. Stratigraphic profile@Pb activity were similar at lakes NW10, NW20, and NW60, where
activity decreased monotonically with increasing depth. In conf*d8t activity was neaconstant or deatied at the

tops of cores from lakes NW30, NW40, NW50, NW70, NW80, NE20 and NE40 before decliningcdmoetween 2
and 12 cm depth. The depths at whiglchkground*®Pb activity was reached also varied. Most commonly, background
219Pp activity was reacliebetween 6 and 15 cm in depth (NW10, NW20, NW30, NW40, NW50, NE20). At NW60,
NW70 and NW80, however, unsupportétPb activity persisted to greater dephd as deep as 29 cm at NE40.
Background?'®Pb activity ranged between 0.01 and 0.13 Bg/g. Ratesdifnentation varied by an order of magnitude
(0.0016 at NW40 to 0.0156 g/éfyear at NW80).

Based on results from CRS modelling of #f®b profiles, sediment deposited during the 1950s occurred in the upper 5
10 cm of cores from the study lakes witle exception of NW70 (13 cm), NW80 (15 cm), NE20 (11 cm), and NE40 (15
cm; Figure6). An increae in*'Cs activity was observed at most lakes (NW40, NW50, NW60, NE20, and NE40) in
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sediment intervals younger than the 1950s basé#in dating, which isansistent with the record of abegeound

nuclear weapon testing (Appleby 2001). The lake sediroores encompassed a wide range of ages from 207 years to as
much as 3220 years (average: 807 years). However, lake NW70 (~3220 years old) revealed gjesmmcbediment
composition over time and, as a result, the transition from orgehienateral in the upper 20 cm (~1750 CE) to clay

rich material in the late 1600s (20 cm) may have resulted in an overestimation of inferred ages. Given the substantia
older basal ages of lakes NW40 (~1390 CE atr8depth) and NW70 (~900 CE at-8@ depth)metal concentration

data presented herein is limited to sediment deposited since ~1500 CE to allow for a more consistent comparison of

climatic and environmentaonditions among lakes.

2.3.2Metal stratigraphic profiles

Broad patterns in stratigraphic variatiof arsenic, antimony, and lead concentration are evident among the designated
groups of lakes (Figuré). Arsenic and antimony concentrations were typicaljhbst closest to the mine in NW near

field lakes, followed by NW fafield and NE lakes. Leadacentrations, in contrast, were on average higher at NW far
field lakes, followed by NE and NW netield lakes. Within 40 km of the mine (nefield), arsenicantimony, and lead
concentrations in most lake sediment core profiles demonstrated a costinc@ase towards the top of the core, with
maxima in uppermost sediments. Beyond this distance (N\ietdj and for the NE lakes, sediment core profiles

idertified subsurface peaks aligning closely with timing of maximum emission from Giant and @es mithe 1950s

(with the exception of NW80) and were followed by a general decline in metal concentrations. Further details regarding
the stratigraphic profikin individual lake groups are provided below.

The range of concentrations found in sedinmnfiles of neaffield lakes (NW1640) varied for arsenic (range: 71840

ug/g, average: 77.49 ug/g), antimony (range:10.56 ug/g, average: 1.71 ug/g), asdd (range: 0-8.9 ug/g, average:

3.26 ug/g) (Figurd). Maximum arsenic and antimogncentrations were highest at lake NW10 (As: 1040 ug/g, Sh:

17.5 ug/g) and decreased with increasing distance from the mine (NW40; As: 33 ug/g, Sb: 2.4 ug/g). Maaimum |
concentrations were also highest at lake NW10 (17.5 unitydid not display asteong of a decline with distance

(NW40; 6.1 ug/g vs NW30; 5.6 ug/g). Background values ranged from 7.8 to 27.1 ug/g for arsenic (average: 13.91 ug/c
and 0.1 to 0.5 ug/fpr antimony (average: 0.24 ug/g). With the exception of the antimony and lead catiopmirofiles

at NW40, which display peak concentrations that are aligned with maximum emissions in the 1950sfiild near
stratigraphic profiles for arsenic, antimy and lead increased towards the top of the sediment records and concentrations

are hghest in the most recentljeposited sediments.

At far-field lakes (NW5680), concentrations of arsenic (range-34® ug/g, average: 29.30 ug/g), antimony (range: O

3.8 ug/g, average: 0.71 ug/g), and lead (rangel2.5 ug/g, average: 8.30 ug/g) damliy spanned a wide range, but were
overall lower in arsenic and antimony than niéeld lakes. Here, highest arsenic and antimony concentrations were found
at lake NWb0 (As maximum: 240 ug/g, average: 42.70 ug/g; Sb maximum: 3.8 ug/g, average: 0. Zhdglecreased

with increasing distance from the mine (NW80: As maximum: 31.8 ug/g, average: 14.72 ug/g; Sb maximum: 0.7 ug/g,

average: 0.21 ug/g). Lead concentratimese highest at NW50 (maximum: 17.4 ug/g, average: 14 ug/g) and exceeded
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that of all oher study lakes. With the exception of NW70 (maximum: 15.7, average: 8.99 ug/g), average lead
concentrations decreased beyond a distance of 50 km. Background comrengiatasfield lakesranged from 3.3 to
29.1 ug/g for arsenic (average: 12.54 ugfg) tom 0 (below detection limit) to 0.4 ug/g for antimony (average: 0.19
ug/g). At farfield lakes (NW5880), arsenic and antimony concentrations reached their maxanhdepth and aligned
with or postdated the 1950s, whereas the deposition of lead wes variable over time and only formed a distinctive
subsurface posemission peak at lake NW60.

NE lakes (NE20, NE40) possessed metal concentrations that were meantieaof a magnitude lower in comparison to
NW lakes at the same distances. Metalcemtrations for the NE lakes ranged from 2.2 to 135 ug/g for arsenic (average:
30.48 ug/g), 0 to 3.5 ug/g for antimony (average: 0.59 ug/g), and 0.8 to 11.3 ug/gl f@emge: 5.09 ug/g).
Concentrations of arsenic, antimony, and lead were higher2@ NE average: 52.08 ug/g, Sb average: 0.80 ug/g, Pb
average: 11.30 ug/g) than at NE40 (As average: 8.88 ug/g, Sb average: 0.40 ug/g, Pb average: 2.29 ug/g)akéethe NE
background concentrations of arsenic ranged from 2.2 to 27.9 ug/g (avera@eudi§)and background antimony
concentrations ranged from 0 to 0.2 ug/g (average: 0.13 ug/g). Maximum concentration of arsenic, antimony, and lead
NE lakes occurredt depth and aligned with or patated the 1950s.

2.3.3Enrichment factors

Enrichment facta for the NW neafield lakes (NW1640) ranged from 1.08 to 62.70 for arsenic (average: 7.0) and 1.24
to 44.75 for antimony (average: 11.1; Fig8yeBased on categodéddentified by Birch (2017), 8% of arsenic samples in
nearf i el d | ak e sorunimpaeted 3p% were minimalydenriched, 21% were moderately enriched, 24% were
considerably enriched, and 10% were severely enriched (RByUrer antimony, 2% ofamples were unimpacted, 15%
were minimally enriched, 21% were moderately enrichet &&re considerably enriched, and 40% were severely
enriched. There was evidence of enrichment above thimgstrial baseline (EF >1.5) across all rfield study l&kes

for both metals in sediments deposited during the period of peak emissions (CebR&tent with stratigraphic trends
observed in nedield metal concentration data, the greatest degree of enrichment occurred in the uppermost sediment
layer, with he exception of NW40 where antimony enrichment was greatest during the 1950s. Wiiis séheharp

gradient in the degree of arsenic enrichment atfieldrlakes with distance from Giant Mine, enrichment of both arsenic
and antimony began to occur wiéfore the onset of mining operations at Aedd lakes and is evident as early he t

1700s at lake NW20 because of pdepositional mobility downwarih the sediment core recofldeclerc et al. in

review).

At the NW farfield lakes, arsenic enrichmefactors ranged between 0.84 and 15.25 (average: 5.09; Bjgure
Approximately 21% bsamples were identified as unimpacted, 18% were minimally enriched, 16% were moderately
enriched, 27% were considerably enriched, and 18% were severely enricheumEntiof antimony at fdield sites
ranged from 1.33 to 24.85 (average: 8.11). H&¥e p8samples were unimpacted, 21% were minimally enriched, 10%
were moderately enriched, 33% were considerably enriched, and 33% were severely enriched. Three-fglidur fa

lakes became enriched in arsenic during the period of peak mine emissioalt)atet experienced enrichment in
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antimony at this time. The greatest degree of arsenic and antimony enrichment occurred during or shortly (~30 years)
the introduction of pollution abatement measures. Prior to the 1950s, most lakes appear tqpohaeaced some

antimony enrichment (NW50, NW60, NW70) while only NW60 experienced arsenic enrichment. Based on the degree c
enrichment present in uppermost sedimentsthe historical trends of arsenic and antimony depositiofictdriakes

appear tde returning to a prdustrial state.

For the NE lakes, enrichment factors for arsenic ranged from 1.20 to 8.35 (average: 4.20) and 2.00 to 34.54 for antimo
(averag: 14.7). With regards to arsenic, 7% of samples were identified as unimpacted, E/ftinuerally enriched,

41% were moderately enriched, and 34% were considerably enriched. There was no evidence of severe arsenic
enrichment along the NE transect. Foriraohy, 7% of sediment samples were minimally enriched, 3% were moderately
enriched, 18%vere considerably enriched, and over 71% were severely enriched. The greatest degree of arsenic and
antimony enrichment aligned with or pakited the 1950s. After tH®50s, arsenic and antimony enrichment declined.

Both NE20 and NE40 appear to have eiqreced some arsenic and antimony enrichment prior to the onset of gold

mining in the region due to downward pol&positional mobility (Leclerc et al. neview). EF vdues decline towards the
surface of these cores and approach thénghastrial stateEF of 1). In comparison to NW lakes at equivalent distances

(NW20, NW40), the degree of enrichment of arsenic and antimony at NE20 and NE40 was comparable.

2.3.4Excessmetal inventories

Excess metal inventories demonstrated deposition of anthropogenic arsgaigtimony at all study lakésat least as far
as 80 km to the northwest and 40 km to the northeast (FuBpatial trends of excess inventories of arsenic and
artimony were comparable across each of the three groups of lakes and ranged fro®297g/&3 for arsenic
(average: 1404 mgfnand from 2 to 82 mg/ffor antimony (average: 18 mgfmThe amount of excess inventory at
each lake was generally assoadilatgth distance from the mine and wind direction and is further described below

accordng to lake group.

The inventory of excess arsenic at NW rfigld lakes (average: 3076 mginwas on average 9 times that of-fild
lakes (average: 342 mgfhand & least 16 times that of NE lakes (average: 182 rfjginsimilar trend was evident for
excess antimony with neéield lake inventories (average: 34 mg)rfar exceeding both fdield (average: 8 mg/fhand
NE lake inventories (average: 5 mgJmOn theNW transect, arsenic inventories were greatest at lakes NW10 (4826
mg/mg) and NW20(6929 mg/n) and decreased with increasing distance from the mine (NW70: 172n\80: 120
mg/n¥), with the exception of NW50 (995 mg/mApart from lakes NW30 (30 mgAnand NW50 (18 mg/#),
inventories of excess antimony displayed a similar declitie wereasing distance from the mines (NW10: 82 nigkn
NW80: 2 mg/md). On the NE transect, total excess arsenic decreased markedly from NE20 (3#Btonhite#0 (46
mg/n?) and was similarly reflected by inventories of excess antimony (NE20: 72mag/MNE40: 3 mg/m). Excess
inventory of As at NE20 (318 mgAnwas less than 20 times at NW20 (6929 ny/and less than 2 times at NE40 (46

mg/n?) compared to NW40 (117 mgAnTransect differences in excess antimony deposition were less pronounced, but
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NE inventories of antimony (range:Bmg/nt, average: 5 mg/fwere ~23 times less than at the NW lakes at equivalent

distances (range:¥9 mg/n%, average: 13 mg/fn
2.4 Discussio

2.4.1Delineating the Giant Mine footprint

Stratigraphic records revealed evidence dfigapogenic deposition of arsenic and antimony at all study lakes and were
guantified using enrichment factors and total excess metal inventories. -tlepasition and siitar stratigraphic patterns

of arsenic, antimony, and to a lesser extent lead imseds reinforces the notion that enrichment of metals in sediments
of these lakes are the product of emissions from Giant and Con mines ratHesrthdre chemical weathring of

bedrockor some other sourckleasurement ofidsolved arsenic concentrat®in surface waters of lakethe NW

transect reported in Leclerc et al. (in review) @asistent with findings of other researchers in the area and similarly
identified a 36km zone (NW1€30) of expected impact from the mines (Galloway et al. 20025 2Palmer et al. 26).

Yet, maximum concentrations and the enrichment of arsenic and antimsegimentat lakes beyond 30 kmvhere

preserved at depth, align reasdgakell with the operational history of the mines and particularly peak emission release
in the 1950sAt NW far-field and NE lakesarsenic and antimony concentration profiles are characteristic of an isolated
anthropogenic event. Sharp decreases towdnrglsediment surface in arsenic, antimony, as well as lead may reflect the
introduction of pollution abaMement omeasuerdsdébagsodt he
between peak emissioalease and the atmospheric depositiomiming-derived metals &XlW far-field andNE lakes,

such as the timing of peak arsenic, antimony, and lead concentrations at NE20 (~1960 CE), are likely explained by a
combination of sediment mobilityncertaintesassociated with the age modwmhd thedelayed delivery of metals from

the surrounding catchment to the lake bottbimlike conclusions drawn from surface water, sediment metal analyses
suggest the emissions footprint from Giant and Con minesthrevdled beyond the previously identified radiandat

leastas far as 80 krto the northwestand 40 knto the northeastAlthoughdetermination of the primdustrial background

used as part of enrichment factor and excess inventory calculatiensonservate, given the mobile nature of the
metals(arsenig antimony), it remains possible that concentrations were redistributed through the sediment column and
confound estimates of enrichmeparticularly at NW20 and NW40 (Leclerc et alraview). | n d eithee raw data do
notshowaclearsignal t here is most | i kely no siHgweeet, sedifieRtenetalsa n n
concentration datand excess inventories in this region illusti@ear signal of Giant and Con mine emissionspeve
without the use of enrichment factorsgiire 7). Based on our results, the degree of enrichment and amount of excess
arsenic and antimony, which we attribute to emissions from Giant and Con mines, have been strongly influenced by tw

factors: 1) distarefrom the roaster stack and 2) wind dii@a.

The degree of enrichment and excess inventories of arsenic and antimony at each lake generally declined with increas
distance from the mines along both NW and NE transects (Figu#esEnrichment ranggfrom minimal to severe
during the 1950andwas greatest iNW neafrfield lakes, followed byNW far-field and NE lakes. This pattern was

similarly reflected by excess inventories, with the largest quantity of arsenic and antimony deposited closest to the ming

22



(NW10, NW20, NE20) and the smallegtmore distal locations (NW70, NW80, NE40). Withidindual lake groups,
similar decreases in degree of enrichment and excess inventories were observed with increasing distance. Minor
exceptions to these trends aleservedetween nearand farfield lake groups and are most evident at lake NW8tch

is considerably larger and deeper than all other lakes along the transect (Table 1). With ré8Mecesfield lakes and
NE lakes results of our sediment metal analyses are largelgieementvith findings of other researchers. Consistent
with studiesof contemporary surface water (Palmer et al. 2015, Houben et al. 2016), surficial sediment (Galloway et al.
2012; 2015), and soils (Jamieson et al. 2017, Galloway et al., 2ali8)phase and dissadd arsenic concentrations were
highest closest to GiaMine. Our neaffield results alsgupportthe findings of other paleolimnological analyses in the
Yellowknife region (Thienpont et al. 2016, Schuh et al. 2WH8) Den Berghet al. 2018, Cheney et &020) that have
identified widespread contaminatiomin gold mining in the area. However, past studies have been limited to the near
field region of Yellowknife and the surrounding area and have identified impacts within\amben Berghet al.

2018, 17 km (Palmer et al. 2015, Houben et al. 2016),A{%ivarajah et al. 2020), 24 km (Pelletier et al. 2020), 30 km
(Galloway et al. 2018), and 40 km (Cheney et al. 2020) of the mine. Convé&géhar-field lake sediment records
presented here demorate thaemissiondrom the mines are present on thadscape at distances well beyond 40 km,
and following the 1950s resulted in considerable to severe metal enriciinteastas far as 80 km in the prevailing wind

direction.

Northwest and northeastnsects effectively illustrated that in addition istance from the mines, the deposition of
mining-derivedmetals was strongly dictated by the wind direction. MuchtlieeNWfar-field lakes, stratigraphic records
of NE lakes (NE20, NE40) exhibitedharp increases in all three metals during and shdtty #he 1950s with enrichment
ranging from moderatea(seni¢ to severegntimony). However, in comparison to lakes in the northwest at the same
distances (NW20, NW40), the total inventory of excessrac and antimony at NE20 and NE40 was20 times ower.
Findings are consistent wittudies ofPalmer et al. (2015) and Galloway et al. (20th3)} identifiedakes located
downwind of GianMine exhibited the highest dissolved arsenic concentratiotigeir surface water and surface
sediments, highligirg the role of wind direction in the dispersal of mining emissions. Howeveprélsence of excess
arsenic and antimony at lakes in the northeast indicates that lakes in {tiemioant wind directin were not exempt
from miningemissionsand aligns wit paleolimnological data reported Bheney et al2020). Additionally, given the
volume of arsenic and antimony deposited in excess at NW80, 79 km NW of the mine (As: 1203hg&mg/m) and
NE40, 41 km NE of the mine (As: 46 mg/fSh: 3 mg/m), it is unlikely that emissions released from Giant and Con
mines were limited to an 8m NW or 40km NE radius. These results, as well as arsenic enrichment foundkmia la
the Slave River Deltbpcated 140km southeast of the mine (MacDonald et al. 2016), suggest that emissions are likely

present on the landscape beyond these distances and in directipesfulbt explored.

Across all lake sediment records, excess arsenic was an order of a neagretéthan excess antimony. Similar
observations were made by Cheney et al. (2020) where lake sediment records irdbeimamt wind direction
exhibited smaller increases in antimony in comparison to ar<een that &mospheric residence timekarsenicand

antimony have been estimated to be similat@4ays and-14 days, respectively; Han et al. 2003, Tian et al. 2014, Wai
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et al. 2016, Herath et al. 2017, Wiklund et al. 2020¢h a phenomenon is likely explained by the proportionally emall
releaseof antimony in comparison to arsenic from the roaster stack (SRK Consulting Engineers and Scientists 2002,
Bromstad et al. 2017). Additionallpecauséead was released in much smaller quantities than arsenic and antimony
(SRK Consulting Engirers and Sentists 2002) and deposition of lead from fossil fuhbustion in the 1960s was
widespread, it is not surprising to find the trend of decreasing concentrations with increased distance more subtle for le
than other metals. While it is posslihat theGiant and Con mine signal in the lead record has been compromised by the
introduction and subsequent bafleaded gasoline in North America (Peter and Wozniak 2001¢otih@arable

depositional history of all three metals at most lakes achessvo trasects suggests its influence was likely very

minimal.

2.4.2Influence of catchment and diagenetic processes on metal stratigraphic profiles

The depositional histories astratigraphigrofiles for arsenic and antimony concentrations varied by lakggrg.

Arsenic and antimony concentrations increased towards the top of the sediment coratdtdtdeaifield lakes,while
maximum concentrations occurred at degithNW farfield andNE lakes forming distinctive dowscore peaks in close
agreement vth, or postdating, maximum emissions during the 1950s (Figiir&@here are three possible explanations for
the differences observed in arsenic and antimony concentration profilestaertds®ge lake groups: 1) the supply of
terrestrial and withidakearsenic and antimony is greatest closest to the mine, 2§ippesitional mobility of arsenic
and/or antimony has occurred, or 3) a combination of 1) and 2).

Proximity to the mines, whichas long been identified as the key determinant for metal ennthmiakesn the region
(e.g., Galloway et al. 2012, Palmer et al. 2015), is likely also a determinawetalenrichmenin the terrestrial
environment. An ongoing supply of metals,ideted to the lanthy mining emissionf the 1950@ndmobilizedvia
catchment erosiginas been identified as a potential explanation for the persistenwtalfenrichmenn nearsurface

lake sediments, particularly in the extensivsiydied 3640 km radius surrounding the min@hienpont et al. 2016,
Schuh et al2018; 2019Pelletier et al. 2020Mining-derived metals may also be suppliéa lateral movement of
sedimat from shallow to deep parts of the bas#towever focusing factoref <1 at neaffield lakes NW10, NW20, and
NW30 (Figure 6)do not support thidn contrast NW far-field andNE lake catchmentsnay have rapidly exhausted their
lesser supplies of terfieml legacy metals, which allowed for peak emissions to bediseerniblen their stratigraphic
records Despite being located at distances eglgint to neafield lakes NW20 and NW40, northeast lakes NE20 and
NE40 may have similarly exhausted theimmarativelysmallerterrestrial supply of legacy metals because less pollutants
were deposited on the landscape in-dominant wind directions. Ming-derived metals at the sediment surface were
also identified by Schuh et al. (2018) in lakes ~5 km fraam@GViine and were determined to be in part due to terrestrial
loading from the surrounding catchment. Southwest of the mine in Yellowknife Bagylenetals (particularly lead)
have similarly accumulated at the sediment surface and are likely to hgiveiad from the terrestrial environment or

other regions of the Bay (Pelletier et al. 2020).
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Mobility of arsenic, and to a lesser extent antimonyake sediments has been well documented (Mudroch et al. 1989,
Martin and Pederson 2002, Smedley and Kinrgh 2002, Fawcett et al. 20Mmn Den Berghet al. 2018, Miller et al.
2019). However, given that leadasnsideredmmobile in lake sedimen(®utridge and Wang 2015, Thienpa@ttal.

2016, Pelletier et al. 2020) and was asatted from thesmeltes, we can use the similarities and differenaesngthe
three metals to interpret the processes influencing their stratigraphic profiles. Fpteextamparalletoncentrations of
arsenic, antimony, and lead at NW30 indicate that postepositional mobility is unlikely to have been the dominant
cause of enrichment present in uppermost strata. In contrast, at NW40, wherefteesdricconcentationswere
consistent with thosebserved at lakes NW1R0 (NW40 maximum: €1 cm, ~2016), the antimony record formed a
distinctive downcore peak in ~1960 (maximum: 2.35 ug/eh Bm) and behaved more similarlyN@V far-field andNE
lakes Given its redtively static nature in comparistmits moremobile cepollutants, the lead record at NW40
(maximum: 7.06 ug/g,-b cm) suggests that maximum arsenic concentrations found at the sediment surface are the
product of postiepositional mobility rather th&nom the catchment. Similar inferees can be drawn from lake NW20
where a deviation from the lead record by its otherwise paralgbliotants &rsenic, antimorlymay indicate some pest
depositional mobility has occurred. Our inferences of-degbsitonal arsenic mobility in lake sedants at NW20 and
NW40 show strong agreement with results of reactive transport modelling and the reconstruction of diagenetic process

over time (Leclerc et al. ireview).

Given that postlepositional mobility and lataf redistribution of sediment froshallow to deep areas was negligible,
legacy deposits of arsenic, antimony, and lead from the catchments of NVfieltkbkakes are the most likely source of
rising concentrations in upper sediment strtaing concenttions likelymask the dowstore pak observed at more
distant lakesluring mine emissions in the 195@spossible mechanistior the rising concentrations ggeater runoff and
catchment erosion, which may have accelerated under a warming climate aricequaget wildfires {Vang et al. 205,
Abraham et al. 2017, Giesler et al. 2017, Pelletier et al. 2020b).

2.5 Conclusions

Lakes at ~1&km increments in the dominant (NW to 80 km) and-dominant (NE to 40 km) wind directions were

explored to identify the reecd of near and farfield transporand depositiomf metals from Giant and Con mine

emissiors. Paleolimnological analysis revealed that mining emissions released in thedigifsedeyond the

extensively studied nedield zone (~40 km). Measurablarichment in arsenic and antimonylake sediments during,

and shortly after the 1950s, ranging from considerable to s@larmnstrate that emissions from the mines are present on
the landscapat leasias far as 80 km in the NW and 40 km in the NE. cemtrations of the three metals tesed with
increasing distance from the mines and am@gireementvith existing literature on mining impacts in the néafd region
(Palmer et al. 2015, Jaimeson et al. 2017). Despite the focus of previous sttlkeN\ik region Yan Den Berghet al

2018), our findings illustrate that mining emissions also spread to the NE and is consistent with recent findings of Chen
et al (2020). The uncontrolled release of emissions in the 1950s resulted in considesatit® (0 severegntimony
enrichment at lakes in the NE. However, comparison of lakes in the NE to lakes in the NW at the same distance reveal

that the amount of excess arsenic deposited on the landscape was at least twenty times that of NE20 at BiWé&z&tan
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twice that ofNE40 at NW40. Given the quantity of excess arsenic and antimony found at lakes NW80 (As: 1,23ing/m

2 mg/nf) and NE40 (As: 46 mg/MmSh: 3 mg/m), located farthest from the mine along each transect, pollution from
Giant and Comines is unlikely to bémited to the NW or NE sector and is expected to be present in all wind directions
at distances farther than those explored here.

Metal stratigraphic profiles identified two distinct treradaong thdake groups. For lakes on th&V nearfield transect,
concentrations of arsenic, antimony, and lead gradually increased from the base of the sediment record and were mos
enriched at the sediment surface. At NWHfald and NE lakes, metal concentrations were most enriched at depth an
formed distinctive dow-core peaksThe parallel profiles of arsenic, antimony, and lead at lakes in the N\Wialelar

region suggests that, with the exception of NW20 and NW40;degeisitional mobility of arsenic and antimony was
unlikely to have ocaued within the sedimertiolumn and is consistent with reactive transport modelling by Leclerc et al.
(in review). Results suggest enriched metal concentrations found closest to the sedimerdrsulifade sourced from

the surrounding terrestrial eneirment and that depogiti of metal pollutants remains ongoihgkes located farther

away (NW farfield) and in the nomdominant wind direction (NE), in contrast, have exhausted their lesser supply of
terrestrial legacy metals and, in turn allowed théogenf maximum emissiorelease in the 1950s to become well
preserved in the lake stratigraphic records. As a result, legacy pollution continues to affect lakes at present-in the near

field region where terrestrial sources of legacy metals are more albundan

Concentration®f dissolved arsenicemainelevatedn surface water (NWX0IW30), whichmay suggest that moderate to
severely enriched arsenic and antimony concentrations found in uppermost sediment intervals are acting as a source c
arsenido overlying surface water (Lecletet al. in review). The possibility of lake sediment remaining ateng source

of arsenic to the water column urges further research to be conducted on the movement of legacy metals through sedir
porewater. Additionally, givethe likelihood that cahments in the nedield region (~40 km of the mine) have been
burdened with legacy metals since the 1950s, future research should aim to characterize terrestrial stores of legacy me
to better understand processes governiagribvement of legacy nads from terrestrial to aquatic syster@snfounding
impacts fromlate 20" century climatevarming such ashanges iprecipitationand wildfire frequencymayaccelerate

transporiof legacy metals and warrant further study (Rieltest al. 2020b)

Thefindings presented here are important for Indigenous peoples, natural resource managers, and government agenci
understand theonsequencesf legacymining operationsand to guide research aimed at better understanding the
processes that magcrease transport of legacy metal pollution from land to adjacent aquatic ecosystems. Our historical
account of mining impacts on lakes in the Northwest Territories will better inform the demialang of stakeholders

and have considdoée implicationsor mining developments that have closed, are currently operating, and are proposed
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Table 2: Selected basin characteristics of study lakes to the northwest and northeast of Giant Mine.

Lake Coordinates (Lat., Long.) Distance fronGiant Mine (km) Size (kn?)  Depth (m)
NW10 62.552889;114.52625 10.5 0.21 1.5
NW20 62.608333;114.605278 17.8 1.12 4.0
NW30  62.672278;114.812028 29.8 0.08 3.0
NW40  62.738889;114.958333 40.6 2.60 8.0
NW50  62.825556;115.009639 49.6 2.72 24.0
NW60 62.834694;115.158417 55.7 1.56 3.5
NW70 62.951111;115.367222 72.5 0.44 5.0
NW80 63.002056;115.444528 79.0 0.08 7.0
NEZ20 62.598334;114.017256 20.9 1.05 10.6
NE40 62.705842;113.682029 41.2 0.20 3.0
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Chapter 3

Concl usi ons

3.1Key findings and relevance of research

Measurement of mtal concentré&ns inradiometricallydatedake sediment cores collected along two transects (NW,

NE) identify that pollution fronGiant andConmines is present wediutside the Yellowknife vicinity, and is not limited

to the prevailingor north-easterlywind direction. Enrichment in arsenic and antimony during peak emission release in the
1950s was recorded as far as 80 km from Gwing to the northwest and 40 ko the northeastBased on the

inventories of arsenic and antimony present at the most distal sigseaoh transect (i, NW80 and NE40)it is

unlikely that results presented hdravecaptured the full spatial footprint fromining emissions

Thesystematic approach obtaining lakesediment core alongtransects in the dominant andrndominant wind

directions provided the unique opportunity to quantify the relative proportion of mining emissions that were deposited ir
eachrespective wind direction. Comparison of total excess metal inventories at sites at 20 and 40 km has stabwn seve
orders of a magnitude difference in the amount of arsenic and antimony deposited on the landscape in eacldirection
results are consisnit with those presented by Cheney et al. (2020) and highlight that lakes in the northeast were not
exempt fromthe uncontrolled release of mining emissiovereover, metal enrichment in NE lakes has illustrated that
despite their location in the natominant wind direction, during peak emission release, sediments were considerably

(arsenig and severelyantimony enriched.

Unexpectedly, our study identified two distirsttatigraphic patterris sediments of lakes that received pollution from
Giant andCon minesNW transect aarfield lakes exhibitedipwardtrendingincreases in metah(senic, antimony, lead
concentrations, which in turn placed maximum concentrations at the sediment surface. In coNWa$ardield andNE
lakes, the historicahipact of peak emission release in the 1950s waspresderved, forming a distinctive doveore

peak where maxiom concentrations occurred at depth. In line with the findings of recent studies in the Yellowknife
region(Thienpont et al. 201&chuh et al2018 2019, Pelletier et al. 20PMINW nearfield lakes appear to be receiving a
continuous supply of legacy nag¢$ from their surrounding catchmen@ven their more distal locationsatchments of
NW far-field lakeshaveexhaustedhe majority oftheirlegacy metalsin the same regard, because the northeast wind
direction received less metal pollution overadlréstrial supplies of legacy metald\i lakeshave also likely been
largelyexhausted, thus the period of peak emissionell-preservedn their stratigraphic record®ur use of the
relativelyimmobile element lead as a tracker of potential gegositional mobility in lakegThienpont et al. 2016,
Pelletier et al. 2020Gyentified that with the exception of N2 and NWO, metal mobility vas minimal and the
anthropogenic signal from Giant and Con mines has beemvedérvedin agreement with porewater modelling studies

of Leclerc et al. (imeview).

At lakes NW1030, the continued deposition of legacy metals following the 1950s maybaweaccelerated by a shift in

climatic conditions in the latter half of the 1900s. tdern Canada has warmed at a disproportionately faster rate than the
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rest of the continent and since 1948 ha sitempgaures @usic e d
and Lemmen 2019). A recent study by Sivarajah et al. (2020]fiddrthat a considerable shift in average annual air
temperatures occurred in the mid late 1950s in the Yellowknife region. This shift may be reflected in the sediment core
record at NW neatfield lakes in the form of increased loading from the téri@scatchment as warmer air temperatures
have resulted in an increase in precipitation in the form of rain which would have in turn increased rates of catchment
erosion Additionally, increased wildfire frequency may have contributed to catchment eesgidhe liberation of

legacy metals.

3.2 Future recommendations

Our study identified that despite the closure of the roasting facilities in ¢888entrations aietals incorporated into

roaster emissiorare continuing to rise in upper strata of sedimehtakes within 30 km of YellowknifeElevated

dissolved arsenic concentrations in the surface water of thes€llakterc et al. in reviewduggest that sediments, and

the surrounding terrestrial environment, are continuing to provide a source of hegity to these lakes in present day.
Thus, our analysis of metal concentrations in the surface sediments of these lakes suggests that arsenic, antimony, an
lead emitted from the roaster stack is not getting buried downcore. Given that the toxiaifygahio arsenic in

sediments is dependent on its chemical form, the potential risks associated with arsenic trapped in the surface sedimer
these lakesvould be an important direction of inquiry, thus futatedies at lakes NW80 should include arsi&

speciaibn. Such an approach has provetbeuseful in the Yellowknife region wheattempting to discern arsenic from

anthropogeniwersusnatural sources (e,gschuh et al. 2018, Van Den Berghe et al. 2018).

While our analyses and collaborative st with Leclerc et al. (in review) did not identify considerable evidence of
postdepositionametalmobility at lakes NW1€B0, sediment cores collected as part of this study are representative only
of the openwater season (Mageptember). The depthstbise lakes (>4 m) suggest they are likelydoeered for much

of the yearwhich can lead to the development of anoxic conditions and, in turn, mediate the reductive dissolution of iror
(oxy)hydroxides and subsequent release of arsenic to overlyingatergPalmer et al. 2020). Increased runoff as a result
of climate warmings also expected to result in an increase in the delivery of organic matter to lakes which, in its labile
form, can serve as the electron donor and facilitate mobility of argenicsediments to the water column (Miller et al.
2020).Recent studies by Mdr et al. (2020) suggest increases in organic matter production will lead to an increase in the
development of anoxic conditions in lakes, particularly in upper sediment strata metals are most enrichetdakes
NW10-30. However, the impacts of exged changes to lake biogeochemistry on the mobility and stability of arsenic in
lake sediments is not well understood and further research is needed to determine the impaetsefliaquatic

productivity on miningimpacted laked-uture studies shouldvestigate the impacts of seasonality on lakes in the

extensively studied nedield region.

The terrestrial environment may continue to influence lakes affected by miningquoftr years to come. And, given

expected changes to precipitation patténritheNorth as a result of climate warming (NWT Climate Change Impacts and
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Adaptation Report 2008, BusindLemmen 2019), we may observe an increase in runoff from terrestagliatic
environmentgZhang et al. 2018Evidence of metal enrichment iakes as far as 80 km in the NW, 40 km in the NE, and
140 km in the SE (MacDonald et al. 2016) indicatesgb#dttion from Giant and Con mines in the 1950s has been
widespread ahfurther research is neededfully characterize the emissions footpriBased on our findings, it is
recommended that additional lake sediment core transects are developed in wind directions not yetiagphdred
distancesdrther than those explordaere (>80 km).

In order to more effectively determine the extent of palufrom Giant and Con mines, multiple components of the
ecosystem in these regions should be studied in tarigeas selectetbr future studieshould provide ample

opportunityto collect wetland and soil cores from their surrounding catchments adwnade and fate of legacy metals
stored in the terrestrial environment remains poorly understdextifying terrestrial stores of legacy metalgl be

essentiato betterundestandrelationsbetween the terrestrial anduatic environmentGiven thatlimate change is

expected to continue to alter the environment in these regions, the impacts of climate warming on the stability of legacy
metals in the terrestrial environmehbsild be further investigated better determine the processes that may ptom

additionalmobility from terrestrial to aquatic systems.

Additionally, future studies should aim to determine the role of catchment size and landcover type on the retention of
mining-derived metals in lake sediments. Tressibility remains that the area of land drained by each lake is influencing
both the quantity of excess metals in sediments and the persistence of legacy metals at the sediment surface in lakes.
Bathymetric atdies and the collection of multiple sedimeates from different regions of each lake (ishallowvs.

deep) would also aid interpretation of the differences in metal depositional profiles obseeved her
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Appendix A

Study site information

Table Al: Lake sediment core collection locations.

Lake name Latitude Longitude
NW10 62.552889 -114.52625
NW20 62.608333 -114.6%278
NW30 62.672278 -114.812028
NW40 62.738889 -114.958333
NW50 62.825556 -115.009639
NWG60 62.834694 -115.158417
NW70 62.951111 -115.367222
NW80 63.002056 -115.444528
NEZ20 62.598334 -114.017256
NE40 62.705842 -113.682029

Table A2: Collected sedirent core lengths.

Lake CorelLength (cm)
NW10 24.5 21
NW20 46 47
NW30 40 43.5
NW40 35 32.5
NW50 42 42.5
NW60 46 45
NW70 48.5 47
NW80 50.5 49
NE20 39 36
NE40 33 39




Appendix B

Chronology information

Table BL Measured!’Pb,*'Cs, and*Ra values (dpmjgand CRSbasecdchronology for lake NW10. Grey cells
represent extrapolated values and yellow cells represent interpolated values.

Sediment CRS CRS 210Pb 210Pb error| 137Cs | 137Cs error| 226Ra | 226Ra error
depth interval| Chronology | Error + 2 | dpm/g (1 std. dev.)| dpm/g | (1std. dev.)| dpm/g | (1 std. dev.)
(cm) sigma dpm/g dpm/g dpm/g
0 2002.93 1.28 37.0745 | 1.4291 3.5859 | 0.2126 0.9244 | 0.2253
1 1994.05 1.73 20.4874 | 1.0357 2.6089 | 0.2169 0.0430 | 0.2551
2 1986.06 2.20 12.7428 | 0.7615 1.9199 | 0.1662 0.5755 | 0.2154
3 1972.90 3.12 13.0540 | 0.7752 1.8263 | 0.1570 0.9414 | 0.2547
4 1963.85 3.95 6.8019 | 0.4865 1.2990 | 0.1164 0.7625 | 0.2331
5 1951.96 5.28 5.7971 |0.4239 1.3063 | 0.0999 1.1570 | 0.2096
6 1941.47 6.37 3.7911 | 0.3709 0.7361 | 0.0986 0.9344 | 0.1853
7 1924.00 9.57 4.0472 | 0.3664 0.8241 | 0.0919 0.8111 | 0.1601
8 1905.46 14.50 2.6846 | 0.2626 0.7176 | 0.0732 0.9291 | 0.1758
9 1885.94 21.26 1.6596 | 0.1981 0.5045 | 0.0631 0.8344 | 0.1576
10 1867.26 25.20 1.5432 |0.1824 0.5143 | 0.0570 1.0906 | 0.1613
11 1850.19 1.1172 | 0.1570 0.4502 | 0.0648 0.9470 | 0.1774
12 1831.64 1.7516 | 0.1899 0.5367 | 0.0585 0.9664 | 0.1569
13 1812.47 0.6095 |0.1111 0.3763 | 0.0707 0.8524 | 0.1567
14 1794.83 0.7125 |0.1748

15 1773.95 0.8263 | 0.1349 0.3789 | 0.0586 0.8320 | 0.1447
16 1754.18

17 1734.05

18 171385

19 1694.34

20 1674.17

21 1655.49

22 1634.24

23 1612.66

24 1606.03

Table B2: Measured*®Pb,**'Cs, ancd??®Ra values (dpm/g) and CRfaised chronology for lake NW20. Greslls
represent extrapolatevalues and yellow cells represent interpolated values.

Sediment CRS CRS 210Pb 210Pb error| 137Cs | 137Cs error| 226Ra | 226Ra error
depth interval| Chronology | Error = 2 | dpm/g (1 std. dev.)| dpm/g | (1 std. dev.)| dpm/g | (1 std. dev.)
(cm) sigma dpm/g dpm/g dpm/g
0 2008.22 0.84 65.4450 | 2.5035 5.0130 | 0.2933 1.1366 | 0.2634
1 2000.84 1.20 49.4680 | 2.0452 4.7236 | 0.2710 0.7001 | 0.2002
2 1989.66 1.88 47.3543 | 2.1374 4.0903 | 0.2927 0.8718 | 0.4779
3 1980.44 2.59 33.9023 | 1.8079 3.5789 | 0.2700 1.0434 | 0.5982
4 1967.36 3.76 23.1014 | 1.7118 2.8958 | 0.2808 0.1308 | 0.3590
5 1956.80 5.19 15.7680 | 1.2120 2.4981 | 0.2090 0.8471 | 0.2185
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6 1943.06 7.70 10.2496 | 0.9535 2.1331 | 0.1715 0.0732 | 0.0365
7 1928.89 11.20 6.6886 | 0.9172 1.6349 | 0.1692 0.6598 | 0.3584
8 1918.73 14.29 3.8655 | 0.7817 1.3658 | 0.1497 0.9570 | 0.2065
9 1912.82 15.54 2.2718 | 0.7794 1.3596 | 0.1503 0.9420 | 0.2080
10 1907.89 17.02 2.6269 | 0.7230 1.2383 | 0.1417 1.3128 | 0.3940
11 1894.88 20.96 2.1825 | 0.7436 1.1124 | 0.1429 0.4577 | 0.3553
12 1868.95 2.2564 | 0.9050 0.9009 | 0.1681 0.6599 | 0.1&47
13 1854.69 1.5388 | 0.7479 0.8585 | 0.1437 0.9571 | 0.4992
14 1841.90 1.2577 | 1.0666

15 1827.88 1.0132 | 0.7605 0.8912 | 0.1397 0.0947 | 0.2639
16 1810.96

17 1796.87

18 1778.47

19 1770.29

20 1734.21

21 1711.74

22 1694.08

23 1680.71

24 1660.74

25 1640.10

26 1608.05

27 1576.48

28 1546.35

29 1523.86

30 1504.12

31 1486.48

32 1468.24

33 1460.94

34 1431.76

35 1409.36

36 1387.13

37 1363.93

38 1345.21

39 1319.35

40 1286.95

41 1253.92

42 1228.50

43 1211.91

44 1182.52

45 1164.45

46 1143.09

47 1118.57

48 1100.70

49 1075.70
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Table B3 Measured'®Pb,*'Cs, and??Ra values (dpm/g) and CRfased chronology for lake NW30. Grey cells
represent extrapolated values and yellow celilsesent interpolated values.

Sediment CRS CRS 210Pb | 210Pb error| 137Cs | 137Cs error| 226Ra | 226Ra error
depth interval| Chronology | Error + 2 | dpm/g (1 std. dev.)| dpm/g | (1 std. dev.)| dpm/g | (1 std. dev.)
(cm) sigma dpm/g dpm/g dpm/g
0 2015.34 0.49 29.3975 | 2.2634 3.2635 | 0.3678 0.6891 | 0.2249
1 2008.28 1.08 31.7128 | 2.1341 3.3673 | 0.3532 -0.2081 | 0.0897
2 2002.25 1.43 23.7234 | 1.4292 2.4138 | 0.2176 0.3173 | 0.1237
3 1995.26 1.89 19.2508 | 1.0670 2.4529 | 0.1650 0.3553 | 0.1185
4 1988.11 2.47 18.0355 | 1.2521 2.6457 | 0.2122 0.8540 | 0.2294
5 1979.44 3.30 13.9145 | 1.0900 2.4575 | 0.1878 -0.2566 | 0.1944
6 1969.45 4.37 10.0005 | 1.0829 2.5389 | 0.2011 0.7428 | 0.2078
7 1958.95 5.82 7.4325 |0.8478 1.7335 | 0.1575 -0.2022 | 0.1492
8 1950.22 7.16 4.1597 | 0.7137 1.2398 | 0.1350 0.4616 | 0.1325
9 1943.81 8.31 3.3791 | 0.7330 1.0893 | 0.1393 0.3757 | 0.1149
10 1937.03 9.45 2.8067 |0.7941 0.9549 | 0.1499 0.2675 | 0.0819
11 1929.18 9.05 2.1191 | 0.9627 0.9086 | 0.1776 0.1639 | 0.0561
12 1913.67 7.28 2.7367 | 0.8309 0.8264 | 0.1547 0.2682 | 0.0875
13 1908.51 6.56 1.5020 | 0.5232 0.6296 | 0.0971 0.4386 | 0.1101
14 1896.67 1.1263 | 0.7636

15 1887.23 0.8191 | 0.5562 0.3248 | 0.0885
16 1877.14 0.8850 | 0.7626

17 1868.31 0.9543 | 0.5217 0.3679 | 0.0957
18 1857.05

19 1846.83
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20 1835.74
21 1827.86
22 1816.48
23 1804.21
24 1795.32
25 1785.03
26 1774.07
27 1764.18
28 1750.35
29 1740.13
30 1729.14
31 1719.28
32 1707.95
33 1694.45
34 1684.55
35 1665.54
36 1645.18
37 1626.92
38 1605.20
39 1592.39
40 1581.76
41 1571.71
42 1561.22
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Table B4 Measured'®Pb,*'Cs, andf?Ra values (dpm/g) afdRSbased chronology for lake NW40. Grey cells
represent extrapolated values and yellow cells represent interpeddiied.

Sediment CRS CRS 210Pb | 210Pb error| 137Cs | 137Cs error| 226Ra | 226Ra error
depth interval| Chronology | Error + 2 | dpm/g (1 std. dev.)| dpm/g | (1 std. dev.)| dpm/g | (1 std. dev.)
(cm) sigma dpm/g dpm/g dpm/g
0 2013.74 0.86 46.5858 | 3.8273 5.7050 | 0.41® 0.0562 | 1.8660
1 2006.79 1.33 52.3046 | 2.9797 6.1091 | 0.3061 3.3034 | 1.0784
2 1994.47 2.22 46.2176 | 2.7430 6.1521 | 0.3117 3.2820 | 1.0145
3 1979.67 3.40 39.6261 | 2.3810 7.9003 | 0.3306 3.7170 | 1.0144
4 1967.80 4.68 28.9936 | 1.9732 7.5738 | 0.3137 44945 | 1.1787
5 1952.56 7.00 20.3446 | 1.5353 7.2827 | 0.2825 3.5703 | 0.8758
6 1938.93 9.99 14.8739 | 1.2520 4.8379 | 0.2097 4.1762 | 0.9350
7 1927.28 13.62 10.0886 | 0.8103 2.3962 | 0.1110 3.7690 | 0.9274
8 1916.31 17.67 7.3749 |0.7935 1.8145 | 0.1085 3.6777 | 0.8363
9 1898.75 27.28 7.6234 | 0.8092 1.3628 | 0.1047 3.6265 | 0.9337
10 1887.11 33.00 5.4392 | 0.7061 1.2184 | 0.0917 4.0872 | 0.7831
11 1868.15 44.15 5.1877 | 0.6852 1.0832 | 0.0875 3.8616 | 0.7876
12 1853.40 5.3817 | 0.6366 0.8740 | 0.0786 4.1259 | 0.8165
13 1839.33 4.8967 | 0.8311

14 1828.70 4.4418 | 0.5343 0.6962 | 0.0643 3.2729 | 0.7457
15 1813.41 4.3501 | 0.9356

16 1796.65 4.2597 | 0.7681

17 1783.85 4.1706 | 0.9457

18 1770.71 4.0827 | 0.5518 0.3266 | 0.0639 3.4609 | 0.7859
19 1732.98 46119 | 0.5983 0.1978 | 0.0717 3.6759 | 0.8776
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20 1707.13
21 1678.49
22 1652.79
23 1625.03
24 1593.43
25 1553.79
26 1507.16
27 1460.90
28 1415.15
29 1369.56
30 1319.66
31 1256.73

Table B5: Measured*®Pb,'*"Cs, and®’Ra values (dpm/g) and CRsasedchronology for lake NW50. Grey cells
represent extrapolated values and yellow cells represent interpolated values.

Sediment CRS CRS 210Pb | 210Pb error| 137Cs | 137Cs error| 226Ra | 226Ra error

depth Chronology | Error = 2| dpm/g (1 std. dev.)| dpm/g (1 std. dev.)| dpm/g (1 std. dev.)

interval (cm) sigma dpm/g dpm/g dpm/g

0 2016.47 0.57 26.1368 | 2.0582 0.8806 | 0.3478 9.4924 | 0.7353
24.1750 | 2.0152 11.5200 | 0.8961

1 2012.30 1.62 8.4825 | 0.3401

5 2003.49 3.23 26.2746 | 2.1713 8.8400 | 0.3547 11.0238 | 0.8613

3 1990.60 5.40 28.5089 | 2.3014 11.6006 | 0.4244 9.4394 | 0.7440

4 1972.72 9.73 24.9142 | 2.1201 12.4211 | 0.4574 8.5187 | 0.6838
19.8600 | 1.7906 7.5774 | 0.6130

5 1948.99 20.48 10.3275 | 0.3963
13.4555 | 1.2831 7.9999 | 0.6276

6 1928.49 38.22 3.8312 | 0.1935
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8.4464 | 0.9277 7.7527 | 0.6045
7 1919.29 1.8830 | 0.1372
7.3604 | 0.8131 7.5747 | 0.5860
8 1909.54 1.0250 | 0.1050
7.4325 | 0.8632 7.9117 | 0.6162
9 1900.34 0.4320 |0.1077
6.2818 | 0.7542 7.9248 | 0.6135
10 1890.94 0.6209 | 0.1023
7.1328 | 1.1366
11 1880.85
8.0574 | 0.8503 8.9446 | 0.6867
12 1871.44 0.2349 | 0.0865
13 1861.35
14 1850.85
7.2383 | 0.8167 8.3526 | 0.6452
15 1841.40 0.2328 | 0.0906
16 1830.90
17 1821.45
18 1811.37
19 1798.32
20 1788.23
21 1775.18
22 1764.79
23 1753.09
24 1742.70
25 1731.00
26 1720.12
27 1707.23
28 1696.35
29 1683.46
30 1667.82
31 1650.89
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32 1635.26
33 1618.32
34 1608.63
35 1595.20
36 1585.50
37 1572.08
38 1557.09
39 1545.87
40 1530.89
41 1519.67
42 1506.27
43 1492.98
44 1479.58

Table B6: Measured'%Phb,®*Cs, and?Ra values (dpm/g) ardRSbasd chronology for lake NW60. Grey cells
represent extrapolated values and yellow cells represent interpolated values.

Sediment CRS CRS 210Pb 210Pb error| 137Cs | 137Cserror | 226Ra | 226Ra error

depth interval| Chronology | Error + 2 | dpm/g (1 std. dev.)| dpm/g | (1 std. dev.)| dpm/g | (1 std. dev.)

(cm) sigma dpm/g dpm/g dpm/g

0 2012.31 0.43 68.2456 | 2.3410 2.6373 | 0.2411 1.0337 | 0.4242
2006.53 63.0049 | 2.1403 3.3761 | 0.2489 1.2221 | 0.2787

1 0.59

) 2000.26 0.74 62.7703 | 2.1645 3.9845 | 0.2779 1.4775 | 0.3781

3 1994.58 0.87 50.5045 | 1.8728 5.8301 | 0.3838 1.1929 | 0.3348

4 1987.65 105 45.6771 | 1.6904 7.1109 | 0.3966 1.2601 | 0.3587
1980.98 34.5077 | 1.2724 8.8287 | 0.4228 1.2210 | 0.3052

5 1.25

5 1977.29 137 23.2651 | 1.1850 9.0773 | 0.4823 0.9723 | 0.3113
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1964.57 27.5024 | 1.1591 6.1904 | 0.3244 1.6699 | 0.2979
7 1.72
8 1958.06 199 14.3379 | 0.6955 3.0457 | 0.1753 1.4945 | 0.2784
9 1950.55 229 12.1959 | 0.6748 2.0509 | 0.1518 1.6243 | 0.2752
10 1941.39 974 10.9778 | 0.6497 1.7076 | 0.1366 1.2441 | 0.2542
1 1934.57 318 8.2486 | 0.5308 1.3145 | 0.1189 1.2479 | 0.2500
12 1926.72 — 6.4378 | 0.4482 0.7847 | 0.1007 1.0884 | 0.2506
13 1915.80 467 6.4126 | 0.4780 0.5945 | 0.1098 0.9919 | 0.2639

1906.09 4.6874 | 0.3563 0.5651 | 0.0749 1.5995 | 0.2529
14 5.50

1899.73 3.3869 | 0.3201 0.5438 | 0.0839 1.4481 | 0.2476
15 5.91

1890.14 3.3503 | 0.3272 0.5146 | 0.0864 1.3803 | 0.2677
16 6.44

1878.69 2.7000 | 0.2684 0.5507 | 0.0690 1.6634 | 0.2738
17

1867.67 1.3900 | 0.2009 0.5538 | 0.0767 1.4807 | 0.2482
18

1857.26 1.7504 | 0.2250 0.3949 | 0.0699 1.5046 | 0.2700
19

1847.49
20

1834.29
21

1821.67
22

1806.84
23

1795.41
24

1780.83
25

1763.54
26

1750.99
27

1736.88
28

1722.93
29

1708.87
30

1696.37
31
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1682.20

32

1667.54
33

1654.08
34

1641.19
35

1629.79
36

1619.77
37

1609.59
38

1597.98
39

1587.37
40

1577.93
41

1566.13
42

1554.93
43

1541.93
44

1529.72
45

1516.90
46

1503.47
47

1490.38
48

1476.21
49

Table B7: Measured!®Pb,**'Cs, and®®®Ra values (dpm/g) and CRfaised chronology for lake NW70. Grey cells
represent extrapolated values and yellow cells repragenpolated values.

Sediment CRS CRS 210Pb 210Pb error| 137Cs | 137Cs error| 226Ra | 226Ra error
depth interval| Chronology | Error £ 2 | dpm/g (1 std. dev.)| dpm/g | (1 std. dev.)| dpm/g | (1 std. dev.)
(cm) sigma dpm/g dpm/g dpm/g
2011.23 1.34 3.0689 | 0.5757 3.5879 | 0.7905
4 65.3982 | 5.8078
1999.31 2.36 4.1741 | 0.4703 3.2052 | 0.4371
8 61.0035 | 5.1079
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1985.49 3.20 4.7367 | 0.6740 0.7113 | 0.5254
10 62.1998 | 5.9260

1971.80 4.27 5.1897 | 0.4297 3.3385 | 0.4030
11 56.4496 | 4.5714

1954.84 6.20 5.0266 | 0.4962 2.9666 | 0.4197
12 45.0005 | 4.0543

1941.37 8.89 2.5200 | 0.1338 2.8780 | 0.2387
13 14.3069 | 1.1872

1929.25 12.05 2.1835 | 0.1484 3.2581 | 0.2742
14 8.9935 | 0.9545

1916.96 15.68 3.3163 | 0.1889 4.7121 | 0.3824
15 7.8139 | 0.9311

1896.80 23.11 3.1980 | 0.1557 5.4026 | 0.4142
16 7.8879 |0.8221

1869.12 2.9430 | 0.1300 5.4914 | 0.4118
17 5.6837 | 0.6252

1834.92 2.8452 | 0.1441 6.3978 | 0.4812
18 6.4537 | 0.7298

1794.77
19 6.3159 | 1.0045

1758.95 2.6737 | 0.1328 6.8916 | 0.5128
20 6.1800 | 0.6902

1717.03 2.4674 | 0.1190 6.5386 | 0.4851
21 6.4556 | 0.6735

1672.23
22

1600.65
23

1522.11
24

1422.24
25

1297.10
26

1161.36 1.1507 | 0.1016 7.3582 | 0.5473
27 7.1656 | 0.7664

1031.91
28

901.16 0.5627 | 0.0782 7.6456 | 0.5622
29 7.1694 | 0.7202

683.93
30

542.44
31

359.70
32

178.55
33
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4.08
34

-169.97 BC
35

-360.90 BC
36

-560.29 BC
37

-745.26 BC
38

-916.42 BC
39

-1208.55 BC
40

Table B8 Measured'®Pb,*'Cs, and?®Ra values (dpm/g) and CRfased chronology for lake NW80. Grey cells
represent extrapolated values and yelb@is represent interpolated values.

Sediment CRS CRS 210Pb 210Pb error| 137Cs | 137Cs error| 226Ra | 226Ra error
depth interval| Chronology | Error £ 2 | dpm/g (1 std. dev.)| dpm/g | (1 std. dev.)| dpm/g | (1 std. dev.)
(cm) sigma dpm/g dpm/g dpm/g

2016.76 0.20 5.3239 | 0.3030 2.5773 | 0.3365
0 36.6193 | 1.9064

2014.43 0.35 4.9440 | 0.2836 2.3447 | 0.5821
1 34.2933 | 1.7916

2010.58 0.57 4.8695 | 0.2539 2.7815 | 0.3331
2 35.2894 | 1.6650

2006.73 0.76 5.2391 | 0.2525 2.7980 | 0.3010
3 32.8246 | 1.5609

2002.13 0.99 5.8240 | 0.2660 2.7621 | 0.3315
4 29.8860 | 1.5433

1997.33 1.24 5.6170 | 0.2641 2.4450 | 0.3567
5 27.3500 | 1.5082

1992.84 1.49 5.3456 | 0.2288 2.2606 | 0.2533
6 22.3472 | 1.2464

1988.36 1.76 4.4432 | 0.2462 2.3687 | 0.3097
7 18.9077 | 1.3420

1983.62 2.07 4.5974 | 0.1933 2.8067 | 0.3594
8 16.7548 | 1.0267

1979.16 2.40 3.6641 | 0.1747 2.7057 | 0.2721
9 13.4645 | 0.9268

1974.26 2.78 3.2854 | 0.1621 2.4404 | 0.3338
10 11.5860 | 0.8690

1969.25 3.18 2.6988 | 0.1526 2.5538 | 0.3890
11 9.8037 | 0.8300
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1965.22 3.56 2.3275 | 0.1315 2.5080 | 0.4174
12 8.9351 |0.7214

1959.31 412 1.9811 | 0.1539 2.2456 | 0.3041
13 8.6587 | 0.8561

1954.82 4.54 1.5550 | 0.1482 2.6377 | 0.3264
14 7.2217 | 0.8078

1949.14 5.13 1.1989 | 0.1395 2.2790 | 0.3838
15 7.0672 | 0.7972

1944.87 5.46 1.0479 | 0.1356 2.4186 | 0.3506
16 5.3397 | 0.7420

1940.02 5.76 1.0094 | 0.1482 22747 | 0.4001
17 5.4549 | 0.8476

1936.13 6.06 0.7621 | 0.1265 2.5792 | 0.3867
18 5.1208 | 0.7229

1928.72 5.94 0.7610 | 0.1492 2.0633 | 0.4619
19 5.0385 | 0.8129

1924.22 6.16 0.5421 | 0.0883 2.5151 | 0.2490
20 4.2440 | 0.5152

1919.21 6.34 0.5569 | 0.0957 2.3209 | 0.2463
21 4.1489 | 0.5545

1912.55 6.05 0.5050 | 0.0914 2.5249 | 0.1850
22 4.1970 | 0.5522

1907.30 0.4896 | 0.0792 2.5376 | 0.1950
23 3.1338 | 0.4553

1900.81 0.3679 | 0.0744 2.5551 | 0.2843
24 3.6111 | 0.4254

1896.19 0.4219 | 0.0773 2.6370 | 0.2181
25 41104 | 0.4582

1891.15 0.2680 | 0.0777 2.2007 | 0.1617
26 3.1768 | 0.4519

1885.95 0.2390 | 0.0793 2.7084 | 0.1792
27 3.2942 | 0.4541

1879.30
28 3.3654 | 0.6322

1872.86 0.2833 | 0.0773 2.3651 | 0.2348
29 3.4377 | 0.4399

1866.81
30 3.2584 |0.6114

1861.06 0.1753 | 0.0731 2.6522 | 0.1895
31 3.0856 | 0.4247

1854.35 0.1456 | 0.0662 22161 | 0.1770
32 3.1086 | 0.3927

1847.80
33

1840.61
34

1833.51 0.0993 | 0.0576 3.0005 | 0.1744
35 3.0127 | 0.3492

1826.25
36
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1818.79
37

1811.83
38

1803.95
39

1796.34
40

1788.51
41

1781.05
42

1773.81
43

1767.39
44

1760.57
45

1753.66
46

1746.03
47

1739.70
48

1732.32
49

Table B9 Measured'®Pb,*'Cs, and?Ra values (dpm/g) and CRfsed chronology for lake NE2Grey cells

represent extrapolated valumsd yellow cells represent interpolated values.

Sediment CRS CRS 210Pb | 210Pb error| 137Cs 137Cs error| 226Ra | 226Ra error
depth interval Chronology | Error £ 2 | dpm/g (1 std. dev.)| dpm/g (1 std. dev.)| dpm/g | (1 std. dev.)
(cm) sigma dpm/g dpm/g dpm/g
0.20 69.1450 | 4.1294 1.5917 | 0.5474 0.9413 | 0.3649
0 2018.02
0.44 94.2344 | 3.2619 2.3523 | 0.2582 2.8330 | 0.5613
1 2012.75
0.65 99.3981 | 3.3184 3.5204 | 0.2512 3.6018 | 0.5370
2 2006.75
0.92 85.2641 | 2.9401 3.3004 | 0.2439 3.0764 | 0.3290
3 1999.11
1.14 42.9836 | 1.6541 5.4646 | 0.2184 3.7699 | 0.2544
4 1993.24
1.49 31.4679 | 1.3964 7.8204 | 0.2497 3.7078 | 0.2498
5 1984.68
1.80 23.5569 | 1.2094 11.0946 | 0.2836 3.6564 | 0.2439
6 1977.80
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2.39 20.5715 | 0.8550 5.1776 | 0.1400 3.5064 | 0.2029
7 1967.68
2.98 16.2517 | 0.7723 1.2240 | 0.0969 3.4909 | 0.2910
8 1960.03
3.98 13.9423 | 0.7368 0.7268 | 0.0931 3.5980 | 0.1908
9 1949.00
4.77 10.5998 | 0.8601 0.6708 | 0.1154 3.8757 | 0.2187
10 1938.69
6.35 9.5138 | 0.5784 0.6125 | 0.0824 3.8668 | 0.1844
11 1927.16
8.39 7.5663 | 0.5971 0.5797 | 0.0859 3.5843 | 0.1820
12 1913.88
7.42 5.9990 |0.5711 0.4911 | 0.0840 4.0352 | 0.1850
13 1899.10
6.2532 | 0.6821
14 1871.08
4.9379 | 0.5508 0.4764 | 0.0823 4.9470 | 0.1958
15 1845.77
5.3815 | 0.7532
16 1823.53
5.8509 | 0.5138 0.3308 | 0.0788 5.6787 | 0.3552
17 1804.29
5.7309 | 0.7497
18 1786.12
5.6125 | 0.5460 0.2179 | 0.0783 5.2351 | 0.1977
19 1768.19
5.2941 | 0.9263
20 1751.97
49881 | 0.7483
21 1728.82
4.6941 | 0.9065
22 1707.50
44118 | 0.5117 0.0637 | 0.0772 4.3327 | 0.2251
23 1684.92
24 1656.95
25 1632.41
26 1606.95
27 1581.21
28 1555.87
29 1534.45
30 1510.59
31 1490.40
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32 1463.11
33 1437.12
34 1410.21
35 1385.79
36 1364.29
37 1332.71
38 1300.33
39 1268.54

Table B1Q Measured'%Pb,*'Cs, and?Ra values (dpm/g) and CRfaised chronology for lake NE40. Grey cells
represent extrapolated values and yellow cells represent interpolated values.

Sediment CRS CRS 210Pb 210Pb error| 137Cs | 137Cs error| 226Ra | 226Ra error
depth interval| Chronology | Error £ 2 | dpm/g (1 std. dev.)| dpm/g | (1 std. dev.)| dpm/g | (1 std. dev.)
(cm) sigma dpm/g dpm/g dpm/g

34.1614 | 3.2585 1.8916 | 0.3244 0.4435 | 0.1811
0 2017.76 0.31

36.9551 | 2.9587 3.0659 | 0.2319 0.1177 | 0.1195
1 2016.06 0.41

35.7514 | 3.0406 2.9881 | 0.2908
2 2014.26 0.52

33.5611 | 2.6576 3.2225 | 0.2088
3 2012.15 0.62

33.9966 | 2.7453 3.5919 | 0.2506 0.1020 | 0.1198
4 2009.47 0.75

35.7231 | 2.8570 3.4528 | 0.2495 0.2576 | 0.0929
5 2006.53 0.88

36.0016 | 2.7324 3.4363 | 0.1913 0.0037 | 0.0031
6 2003.26 1.01

36.7711 | 2.9093 3.4200 | 0.2398 0.5010 | 0.1396
7 1999.07 1.18

37.1708 | 2.8895 4.0328 | 0.2413 0.5979 | 0.2919
8 1994.35 1.35

31.5660 | 2.4506 3.8221 | 0.2059
9 1990.20 1.51

25.6579 | 2.0454 4.2276 | 0.2045 0.3120 | 0.0784
10 1985.23 1.69
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27.2218 | 2.1216 5.0519 | 0.2191
11 1979.20 1.93

22.6657 | 1.8506 5.2161 | 0.2300 0.1566 | 0.0538
12 1974.25 2.16

17.5041 | 1.5306 5.8533 | 0.2455 0.1224 | 0.1044
13 1969.17 2.42

13.3109 | 1.2404 4.9122 | 0.2099 0.0743 | 0.1731
14 1964.24 2.71

12.0636 | 1.0982 3.5198 | 0.1546 0.7231 | 0.2034
15 1957.92 3.13

9.7643 | 1.0280 2.2990 | 0.1469 0.0301 | 0.0115
16 1952.76 3.53

8.7194 | 0.9469 1.5189 | 0.1242 0.6792 | 0.1444
17 1947.69 4.01

8.2546 | 0.9277 1.2482 | 0.1193
18 1941.01 4.72

5.4817 | 0.7769 0.9818 | 0.1164 1.1817 | 0.1755
19 1935.64 5.38

5.0427 | 1.0279
20 1929.15 5.96

4.6277 | 0.6731 0.7353 | 0.0940 0.2953 | 0.0750
21 1922.03 7.10

4.1470 | 0.8927
22 1915.25 8.17

3.7008 | 0.5865 0.6645 | 0.0859 0.0340 | 0.0197
23 1906.85 10.19

2.9075 | 0.7436
24 1899.21 12.10

2.2366 | 0.4572 0.5785 | 0.0796
25 1891.40 14.97

1.8369 | 0.5913
26 1882.99 18.20

1.4880 | 0.3750 0.4149 | 0.0791
27 1875.34 22.59

1.0755 | 0.4444
28 1868.94 26.57

0.7474 | 0.2384 0.3318 | 0.0710 0.0488 | 0.0332
29 1864.85
30 1860.07
31 1855.08
32 1849.58
33 1844.81
34 1839.40
35 1834.36
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36 1828.06
37 1822.93
38 1816.50
39 1810.45
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Appendix C

Carbon and nitrogen elemental and isotopic analysis

Table C1: Carbon and nitrogen elemental asdtopic composition values for lake NW20.

Depth (cm)| %Carbon| %Nitrogen| (**C & G*N 3
0 37.13 3.29 -27.89 | 2.02
1 36.30 3.21 -27.96 | 1.50
2 36.69 3.20 -27.83 | 2.09
3 33.00 2.84 -27.68 | 1.64
4 35.55 3.00 -27.36 | 1.81
5 35.70 3.03 -27.44 | 1.84
6 28.85 2.43 -27.20 | 1.48
7 35.87 3.00 -27.32 | 1.94
8 35.93 2.98 -27.10 | 1.86
9 36.86 3.07 -26.90 | 1.30
9 36.59 3.05 -26.83 | 1.21
10 37.36 3.14 -26.91 | 1.51
11 34.08 2.83 -26.53 | 1.63
12 35.91 2.94 -26.28 | 0.92
13 36.48 3.01 -26.10 | 1.23
14 37.35 3.19 -25.97 | 0.83
15 36.08 3.05 -25.77 | 0.38
16 36.03 2.97 -26.17 | 1.10
17 35.72 2.98 -26.30 | 1.14
18 35.98 3.01 -26.56 | 0.80
19 34.86 2.97 -26.58 | 0.69
19 36.31 3.06 -26.66 | 1.20
20 32.06 2.59 -26.11 | 0.58
21 36.23 2.96 -26.60 | 1.45
22 35.42 2.91 -26.65 | 1.22
23 35.50 2.93 -26.58 | 0.50
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24 30.40 2.48 -26.25 | 041
25 29.14 2.46 -26.08 | 0.73
26 21.68 1.87 -25.11 | 0.56
28 20.94 1.77 -22.90 | 0.19
29 33.27 2.83 -22.62 | -0.14
29 24.56 2.09 -22.47 | 0.51
Table C2: Carbon and nitrogen elemental and isotopic composition values fal\&®2e.

Depth (cm)| %Carbon| %Nitrogen| F3C & UGN 3
0 20.32 1.57 -27.11 | 4.86
1 28.17 2.39 -29.16 | 4.79
2 28.16 2.37 -28.92 | 5.32
3 27.74 2.29 -28.53 | 4.50
4 28.01 2.18 -28.19 | 5.42
5 26.52 2.02 -27.37 | 4.97
6 25.78 2.00 -27.94 | 5.38
7 26.44 2.03 -27.40 | 5.13
8 25.56 1.93 -27.27 | 4.80
9 27.08 2.04 -27.37 | 4.60
9 26.68 2.00 -27.10 | 5.09
10 22.15 1.66 -27.23 | 5.47
11 25.44 1.93 -26.86 | 4.70
12 20.51 1.54 -26.65 | 4.81
13 21.55 1.61 -26.52 | 4.74
14 20.44 1.52 -26.44 | 4.79
15 17.32 1.31 -26.58 | 4.58
16 23.27 1.70 -26.64 | 5.08
17 22.87 1.65 -26.76 | 4.57
18 14.54 1.06 -26.94 | 5.58
19 19.60 1.44 -26.99 | 5.08
19 13.35 0.99 -26.97 | 4.83
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20 9.31 0.71 -27.24 | 5.07
21 13.43 1.02 -26.83 | 3.90
22 10.23 0.80 -26.63 | 5.07
23 13.16 1.03 -26.42 | 4.23
24 12.15 0.95 -26.71 | 5.03
25 10.09 0.79 -26.39 | 4.76
26 3.16 0.25 -26.18 | 4.86
27 3.13 0.25 -25.81 | 5.06
28 6.88 0.54 -24.29 | 4.66
29 13.26 0.99 -23.56 | 3.81
29 13.92 1.02 -23.43 | 3.57
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Appendix D
Loss-on-ignition
Table D1 Measured lossn-ignition values for sediment dry weight, water content, organic matter contentamine

matter content (including carbonates), mineral matter content (exclogibgnates), and carbonate content at lake
NW10.

Depth | Dry Weight (g)| %H20 %O0M %MM+CaCO3 | %MM %CaCO3
(cm) (g/g wetwt.) | (% dry wt) | (%edry wt) (%dry wt) | (% dry wt)
0 231 96.29 66.43 33.57 30.75 2.82
1 1.59 96.55 65.02 34.98 29.38 5.59
2 1.85 96.35 67.03 32.97 29.76 3.21
3 2.21 95.68 67.44 32.56 29.75 2.81
4 2.15 95.75 67.18 32.82 27.46 5.35
5 2.66 95.18 70.11 29.89 25.40 4.49
6 2.69 94.74 71.35 28.65 27.13 1.53
7 2.57 95.36 73.45 26.55 25.69 0.86
8 2.88 94.44 71.11 28.89 24.74 4.14
9 3.57 93.61 71.57 28.43 25.34 3.09
10 3.43 93.76 72.38 27.62 24.43 3.19
11 3.14 93.44 73.82 26.18 23.24 2.94
12 341 93.59 76.27 23.73 21.77 1.97
13 3.62 93.53 71.94 28.06 23.83 4.23
14 3.24 93.89 71.87 28.13 25.18 2.95
15 3.84 93.24 73.17 26.83 24.64 2.19
16 3.63 93.35 72.18 27.82 24.95 2.86
17 3.70 93.50 73.80 26.20 22.29 3.91
18 3.71 93.62 73.08 26.92 24.45 2.47
19 3.59 93.55 73.81 26.19 23.93 2.25
20 3.71 93.07 73.45 26.55 23.54 3.01
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21 3.43 93.18 74.06 25.94 23.35 2.59

22 3.91 92.93 73.10 26.90 21.51 5.39
23 3.97 93.18 74.72 25.28 20.65 4.63
24 1.22 94.22 73.31 26.69 24.39 2.30

Table D2: Measured lossrrignition values for sediment dry weight, water content, organic mattéem mineral
matter content (including carbonates), mineral matter content (excluding carbonates), and carbonate content at lake
NW?20.

Depth | Dry Weight %H20 %O0M %MM+CaCO3| %MM %CaCO3
(cm) (9) (g/g wet wt.) | (% dry wt) | (Yodry wt) (%odry wt) (% dry wt)
0 1.54 97.31 70.15 29.85 27.84 2.00
1 1.12 97.69 71.82 28.18 27.42 0.76
2 1.34 97.36 68.57 31.43 25.23 6.21
3 1.12 97.67 67.38 32.62 26.18 6.44
4 1.67 97.21 68.33 31.67 29.33 2.34
5 1.35 97.14 68.29 31.71 28.76 2.96
6 191 96.62 67.86 32.14 28.12 4.02
7 2.03 96.43 66.83 33.17 27.14 6.03
8 2.02 96.02 68.14 31.86 27.13 4.73
9 2.06 96.72 65.89 34.11 30.01 4.10
10 1.47 96.59 69.24 30.76 24.37 6.39
11 2.25 96.02 67.59 3241 26.93 5.47
12 2.69 95.87 67.04 32.96 29.30 3.65
13 2.05 95.85 67.79 32.21 29.92 2.29
14 1.84 96.29 70.09 29.91 28.38 1.53
15 2.02 96.22 67.10 32.90 27.95 4.94
16 2.43 96.05 65.65 34.35 27.50 6.86
17 2.03 96.17 67.10 32.90 26.86 6.04
18 2.65 95.57 66.57 33.43 29.79 3.64
19 1.18 97.51 67.51 32.49 29.58 291
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20 5.19 91.37 65.72 34.28 30.78 3.50
21 3.23 94.79 67.91 32.09 28.28 3.81
22 2.54 95.17 64.55 35.45 31.91 3.54
23 1.92 96.94

24 2.87 95.24 62.89 37.11 33.83 3.29
25 2.97 94.06 46.13 53.87 51.29 2.58
26 4.61 91.50 36.23 63.77 60.13 3.64
27 4.54 91.34 32.03 67.97 65.41 2.56
28 4.33 92.44 33.85 66.15 62.85 3.29
29 3.24 94.40 50.27 49.73 48.03 1.70

Table D3: Measured lossrrignition values for sediment dry weight, water content, organic matter content, mineral
matter content (including carbonates), mineral matter ab¢cluding carbonates), and carbonate content at lake
NW30.

Depth Dry weight | %H20 %0OM %MM+CaCO3 | %MM %CaCO3
(cm) (9) (o/g wet wt.) | (% dry wt) | (%dry wt) (Yodry wt) (% dry wt)
0 0.99 98.09 74.83 25.17 22.97 2.19
1 1.79 97.06 74.32 25.68 23.38 2.29
2 1.69 96.68 74.50 25.50 23.15 2.35
3 1.99 96.51 74.57 25.43 24.32 1.12
4 1.76 96.32 75.41 24.59 24.70 -0.11
5 2.16 96.15 73.52 26.48 22.66 3.82
6 2.49 95.96 76.60 23.40 22.44 0.96
7 2.59 95.52 77.12 22.88 21.18 1.71
8 2.98 95.04 68.16 31.84 27.42 4.42
9 2.37 95.45 75.71 24.29 20.62 3.67
10 2.31 96.02 75.82 24.18 23.24 0.94
11 2.73 95.78 74.98 25.02 23.75 1.28
12 2.98 95.87 74.02 25.98 24.06 1.92
13 1.73 95.90 75.21 24.79 22.31 2.48
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14 3.18 95.21 71.94 28.06 24.72 3.35
15 2.56 95.38 72.69 27.31 25.04 2.26
16 2.71 95.26 72.21 27.79 24.62 3.17
17 2.42 95.63 70.53 29.47 26.67 2.79
18 3.03 95.47 70.16 29.84 28.07 1.77
19 2.77 95.33 72.07 27.93 26.17 1.76
20 3.10 94.79 75.33 24.67 22.22 2.45
21 2.19 95.46 75.00 25.00 22.40 2.59
22 1.54 95.25 74.86 25.14 23.42 1.72
23 2.85 94.94 77.53 22.47 20.80 1.67
24 2.70 94.93 76.26 23.74 22.69 1.05
25 3.05 95.24 76.19 23.81 22.96 0.86
26 2.77 95.23 75.17 24.83 23.16 1.68
27 2.92 95.31 74.07 25.93 23.57 2.36
28 3.72 93.82 73.20 26.80 21.41 5.39
29 2.70 9493 74.77 25.23 22.89 2.33

Table D4: Measuredossorrignition values for sediment dry weight, water content, organic matter content, mineral
matter content (including carbonates), mineral matter content (excluding carbonates), and carbonate ckatent at la
NWA40.

Depth Dry weight | %H20 %0M %MM+CaCO3 | %MM %CaCO3
(cm) (9) (9/g wd wt.) (% dry wt) | (Yodry wt) (%odry wt) (% dry wt)
0 2.44 96.05 53.06 46.94 45.95 0.99
1 2.92 95.02 52.51 47.49 46.66 0.82
2 3.96 92.96 41.64 58.36 56.28 2.08
3 3.88 94.43 45.13 54.87 53.95 0.91
4 3.46 93.23 40.27 59.73 57.42 2.31
5 3.71 93.46 41.86 58.14 55.01 3.13
6 4.69 92.39 41.27 58.73 56.66 2.07
7 4.58 92.80 42.26 57.74 55.98 1.75
8 4.97 91.91 34.89 65.11 60.46 4.65
9 4.23 92.74 40.44 59.56 57.43 2.13
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10 5.00 92.38 40.83 59.17 59.14 0.03
11 5.26 90.59 35.99 64.01 62.67 1.35
12 9.33 89.45 35.64 64.36 63.40 0.95
13 6.05 89.48 31.12 68.88 64.40 4.47
14 7.09 88.53 29.34 70.66 68.81 1.84
15 8.73 86.77 29.36 70.64 68.77 1.87
16 9.43 86.75 28.36 71.64 70.06 1.58
17 7.42 86.16 27.28 72.72 71.49 1.22
18 8.80 84.37 26.08 73.92 72.46 1.46
19 12.21 82.77 24.99 75.01 73.39 1.63
20 8.32 85.76 24.70 75.30 73.36 1.95
21 9.76 82.93 23.04 76.96 75.59 1.37
22 8.46 86.03 27.42 72.58 70.31 2.27
23 9.09 85.76 25.93 74.07 71.69 2.39
24 10.12 82.57 22.98 77.02 75.44 1.58
25 12.95 81.76 15.30 84.70 83.21 1.49
26 15.24 77.55 16.76 83.24 82.10 1.14
27 15.03 78.59 17.07 82.93 82.37 0.56
28 14.96 77.33 16.53 83.47 82.34 1.13
29 15.00 77.66 16.79 83.21 81.09 2.11

Table D5: Measureddssonignition values for sediment dry weight, water content, organic matter content, mineral
matter content (including carbonates), mineral matter content (excluding carbonates), and carbonate content at lake
NW50.

Depth | Dry weight | %H20 %OM %MM+CaCO3 | %MM %CaCO3
(cm) (9) (g/g wetwt.) (% dry wt) | (Yodry wt) (%odry wt) (% dry wt)
0 2.62 93.75 30.23 69.77 63.28 6.49
1 6.64 88.58 25.26 74.74 70.60 4.13
2 8.97 86.46 26.10 73.90 69.70 4.20
3 7.49 88.33 26.27 73.73 69.56 4.17
4 7.66 88.23 23.99 76.01 70.42 5.60
5 7.20 88.84 23.89 76.11 69.58 6.53
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6 6.95 89.43 26.00 74.00 69.32 4.68
7 6.55 89.97 24.69 75.31 68.48 6.84
8 6.70 89.55 25.47 74.53 70.87 3.66
9 7.12 89.01 24.43 75.57 70.63 4.94
10 7.42 88.58 23.60 76.40 71.52 4.88
11 6.79 89.30 23.84 76.16 73.43 2.73
12 7.12 89.10 22.88 77.12 72.28 4.84
13 9.16 86.88 22.13 77.87 72.95 4.93
14 7.56 87.78 22.09 77.91 74.66 3.25
15 8.27 87.97 21.48 78.52 74.63 3.88
16 7.89 86.64 19.80 80.20 76.33 3.87
17 9.16 86.52 20.12 79.88 76.26 3.62
18 10.86 81.55 14.96 85.04 81.77 3.27
19 11.47 87.22 21.24 78.76 74.44 4.32
20 7.05 87.78 20.03 79.97 75.81 4.16
21 9.46 86.46 19.72 80.28 74.68 5.60
22 10.44 86.27 20.52 79.48 74.13 5.35
23 8.09 86.65 20.34 79.66 74.75 491
24 9.59 85.06 20.08 79.92 73.82 6.09
25 9.35 86.55 19.85 80.15 75.21 4.94
26 9.57 85.89 20.74 79.26 75.08 4.18
27 9.26 85.64 20.90 79.10 74.29 4.81
28 9.70 87.57 21.79 78.21 72.59 5.62
29 6.60 88.96 17.86 82.14 79.87 2.28

Table D6: Measuredossorrignition values for sediment dry weight, wat®ntent, organic matter content, mineral
matter content (including carbonates), mineral matter content (excluding carbonates), and carbonate content at lake

ngve?)ct)h Dry weight | %H20 %O0OM %MM+CaCO3 | %MM %CaCO3
(cm) (9) (g/g we wt.) (% dry wt) | (%dry wt) (%odry wt) (% dry wt)
0 2.37 96.36 68.08 31.92 30.31 1.61
1 2.00 97.19 64.97 35.03 31.00 4.04
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2 1.85 96.87 63.17 36.83 32.35 4.48
3 1.72 96.79 61.78 38.22 35.09 3.13
4 1.90 96.75 59.76 40.24 36.32 3.92
5 1.99 96.45 58.58 41.42 38.75 2.67
6 1.46 96.49 58.18 41.82 37.57 4.25
7 3.21 95.30 55.00 45.00 42.50 2.50
8 2.44 96.14 55.49 44.51 42.18 2.33
9 2.75 95.28 54.42 45.58 42.45 3.13
10 2.82 95.53 51.56 48.44 43.53 4.90
11 2.25 95.94 53.10 46.90 43.69 3.21
12 2.73 95.68 51.39 48.61 41.16 7.45
13 2.8 94.98 51.67 48.33 41.37 6.96
14 3.14 95.28 49.28 50.72 45.86 4.86
15 2.61 95.17 48.67 51.33 45.07 6.26
16 2.98 95.17 52.55 47.45 43.97 3.48
17 3.57 94.35 52.05 47.95 46.00 1.96
18 3.47 94.21 48.81 51.19 46.87 4.33
19 3.31 94.33 49.24 50.76 47.62 314
20 3.11 94.52 47.75 52.25 45.94 6.31
21 4.15 93.40 48.80 51.20 47.39 3.80
22 4.00 93.57 46.01 53.99 48.64 5.34
23 4.61 93.07 47.65 52.35 48.67 3.68
24 3.67 93.50 47.14 52.86 47.37 5.49
25 4.59 93.01 47.27 52.73 48.37 4.36
26 5.37 92.39 48.42 51.8 46.39 5.18
27 4.00 92.06 48.96 51.04 47.54 3.50
28 4.48 92.25 49.54 50.46 45.51 4.94
29 4.34 92.81 50.58 49.42 45.85 3.57
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Table D7: Measured lossrtignition values foisediment dry weight, water content, organic matter content, mineral
matter corgnt (including carbonates), mineral matter content (excluding carbonates), and carbonate content at lake
NW?70.

Depth Dry weight | %H20 %O0M %MM+CaCO3 | %MM %CaCO3
(cm) (9) (g/g wet wt.) | (% dry wt) | (Yodry wt) (%odry wt) (% dry wt)
0 0.52 99.47 84.81 15.19 12.48 2.70
1 0.50 99.17 86.27 13.73 11.81 1.92
2 0.56 99.06 85.53 14.47 11.71 2.76
3 0.60 99.05 84.75 15.25 12.75 2.50
4 0.59 98.99 84.07 15.93 12.93 3.00
5 0.62 08.88 83.00 17.00 14.09 291
6 0.61 98.76 79.95 20.05 16.75 3.31
7 0.99 98.49 75.82 24.18 20.51 3.67
8 1.05 98.32 70.18 29.82 26.74 3.08
9 1.09 98.00 66.23 33.77 30.06 3.71
10 1.52 97.59 58.49 41.51 37.98 3.53
11 1.54 97.07 47.66 52.34 48.67 3.66
12 2.76 95.46 36.53 63.47 60.21 3.26
13 3.50 94.32 30.16 69.84 65.27 4.57
14 3.88 93.69 30.42 69.58 66.48 3.10
15 4.83 92.29 29.55 70.45 67.13 3.32
16 4.83 91.60 28.78 71.22 67.86 3.36
17 5.91 90.54 26.46 73.54 68.79 4.74
18 6.85 90.54 25.28 74.72 71.04 3.68
19 6.19 89.98 24.67 75.33 71.94 3.39
20 7.25 88.83 22.55 77.45 74.19 3.26
21 7.73 87.84 18.79 81.21 77.86 3.35
22 12.13 83.06 14.84 85.16 81.86 3.30
23 13.50 80.63 11.74 88.26 85.14 3.12
24 17.13 76.59 9.90 90.10 86.72 3.38
25 21.28 70.99 7.33 92.67 89.84 2.84
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26 23.23 67.86 6.81 93.19 90.68 2.50

27 22.12 68.80 6.29 93.71 90.65 3.06
28 22.40 67.79 5.42 94.58 91.74 2.84
29 36.58 66.06 4.24 95.76 93.16 2.59

Table D8: Measured lossrrignition values for sediment dry weight, water content, organic matter content, mineral
matter content (including carbonates), mineral matter conteciuf#ng carbonates), and carbonate content at lake
NW80.

Depth Dry weight | %H20 %O0M %MM+CaCO3 | %MM %CaCO3
(cm) (9) (g/g wet wt.) | (% dry wt) | (Yodry wt) (%odry wt) (% dry wt)
0 1.39 97.70 58.46 41.54 35.46 6.08
1 1.78 96.46 58.64 41.36 36.41 4.95
2 2.36 95.% 58.04 41.96 35.12 6.84
3 2.75 95.40 58.95 41.05 36.32 4.73
4 2.98 95.16 60.71 39.29 34.41 4.88
5 3.25 94.71 54.25 45.75 39.08 6.67
6 2.69 95.35 56.95 43.05 39.89 3.15
7 3.19 94.77 54.89 45.11 39.57 5.54
8 3.85 93.70 55.56 44.44 39.15 5.29
9 3.48 94.02 53.75 46.25 39.88 6.38
10 3.54 93.81 54.33 45.67 39.56 6.12
11 4.09 93.05 52.64 47.36 42.56 4.80
12 3.91 93.96 51.73 48.27 37.62 10.65
13 4.19 93.30 51.37 48.63 43.38 5.25
14 4.03 93.40 51.68 48.32 42.13 6.19
15 4.03 93.22 52.94 47.06 41.54 5.52
16 3.30 93.94 54.11 45.89 42.02 3.87
17 3.88 93.31 55.61 44.39 39.93 4.46
18 3.46 94.11 53.68 46.32 41.48 4.84
19 4.02 92.95 54.06 45.94 41.31 4.63
20 4.20 93.63 53.90 46.10 40.62 5.48
21 411 93.84 55.10 44.90 38.80 6.10
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22 4.48 93.02 54.27 45.73 39.16 6.56
23 3.92 93.25 53.40 46.60 41.31 5.30
24 4.77 91.80 55.68 44.32 39.99 4.33
25 3.58 94.37 56.07 43.93 38.44 5.48
26 451 93.22 53.99 46.01 38.84 7.17
27 4.40 93.36 55.10 44.90 40.12 4.78
28 4.58 92.42 55.40 44.60 39.71 4.89
29 4.83 92.18 55.52 44.48 39.17 531

Table D9: Measured lossrrignition values for sediment dry weight, water content, organic matter content, mineral
matter content (including carbonates), mineral matter content (excluding carbonates), and carbonate contentét lake NI

Depth Dry weight | %H20 %0M %MM+CaCO3 | %MM %CaCO3
(cm) (9) (g/g wet wt.) | (% dry wt) | (Yodry wt) (%odry wt) (% dry wt)
0 1.18 98.91 51.85 48.15 48.15 0.00
1 1.05 98.19 50.00 50.00 48.49 151
2 1.20 97.73 49.56 50.44 49.24 1.20
3 1.11 97.82 49.09 50.91 4967 1.24
4 1.45 97.49 36.00 64.00 57.47 6.53
5 2.38 95.66 36.87 63.13 58.75 4.39
6 2.48 95.40 37.66 62.34 54.10 8.24
7 2.77 95.17 38.68 61.32 56.28 5.04
8 2.62 95.28 36.17 63.83 58.04 5.79
9 2.82 95.17 35.80 64.20 59.16 5.04
10 2.97 94.65 35.96 64.04 60.99 3.06
11 3.36 94.11 34.24 65.76 61.61 4.15
12 3.06 94.59 31.87 68.13 62.15 5.98
13 4.47 92.27 25.84 74.16 68.89 5.27
14 6.56 88.92 20.91 79.09 75.88 3.21
15 5.93 90.30 23.72 76.28 72.66 3.62
16 5.21 90.95 27.94 72.06 67.84 4.22
17 451 92.28 30.75 69.25 65.03 4.22
18 4.26 92.92 31.73 68.27 62.11 6.16
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19 4.20 92.35 32.46 67.54 63.62 3.92
20 3.80 93.15 32.56 67.44 63.49 3.95
21 5.42 91.20 28.47 71.53 68.12 3.41
22 5.00 91.34 27.78 72.22 69.39 2.83
23 5.29 91.08 26.67 73.33 70.01 3.32
24 6.55 88.95 24.86 75.14 70.97 4.17
25 5.75 89.46 26.57 73.43 70.60 2.84
26 5.96 90.01 24.25 75.75 73.04 2.70
27 6.03 90.04 25.86 74.14 70.84 3.30
28 5.93 89.92 26.43 73.57 69.81 3.76
29 5.02 91.61 28.20 71.80 68.26 3.55

Table D10: Measured lossrignition values for sediment dry weight, water content, organic matter content, mineral
matter content (including carbonates), mineral matter content (excluding carbonates), and carbonate content at lake NI

Depth Dry weight | %H20 %O0OM %MM+CaCO3 | %MM %CaCO3
(cm) (9) (g/g wetwt.) | (% dry wt) | (%dry wt) (%dry wt) (% dry wt)
0 1.03 98.69 83.33 16.67 12.55 4.12
1 1.53 97.35 82.58 17.42 12.27 5.15
2 1.40 97.41 84.47 15.53 10.25 5.28
3 1.71 96.87 82.05 17.95 14.46 3.49
4 1.64 97.01 82.67 17.33 13.71 3.63
5 1.90 96.69 81.82 18.18 15.71 2.47
6 1.83 96.79 82.61 17.39 10.63 6.76
7 2.03 96.47 82.39 17.61 12.20 541
8 1.82 96.72 83.64 16.36 13.89 2.47
9 2.08 96.38 82.87 17.13 14.87 2.25
10 1.82 96.84 83.65 16.35 15.50 0.86
11 2.17 96.22 84.13 15.87 15.15 0.72
12 2.15 96.26 82.89 17.11 15.66 1.45
13 2.00 96.52 82.08 17.92 13.99 3.93
14 2.12 96.38 83.43 16.57 12.07 451
15 2.13 95.92 82.76 17.24 15.90 1.34
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16 2.46 95.67 82.57 17.43 8.70 8.73
17 2.63 96.02 83.84 16.16 14.79 1.37
18 3.00 95.34 83.19 16.81 15.64 1.17
19 1.88 96.68 80.61 19.39 13.62 577
20 2.61 96.21 81.05 18.95 16.80 2.15
21 2.23 96.07 80.20 19.80 17.04 2.76
22 2.83 95.49 82.22 17.78 11.73 6.04
23 2.52 96.23 81.48 18.52 11.32 7.20
24 2.34 95.74 82.16 17.84 16.56 1.28
25 2.63 96.11 84.10 15.90 9.62 6.28
26 2.18 96.60 81.29 18.71 13.15 5.57
27 2.73 95.82 82.21 17.79 16.48 131
28 2.64 95.53 78.22 21.78 20.57 1.21
29 2.94 95.63 79.26 20.74 18.86 1.88

79




Appendix E
Exploration of the use of generalized additive models (GAMs{o establish sediment

background concentrations

In an attempt to strengthen our determination of the-o@astantmetals concentratioportion of thestratigraphic

records, a generalized additive model (GAM) was iarR (version 4.0.0; R Core Team 2020) using the package mgcv
(version 1.831; Wood 2017). GAMs are an alternate approach to standardizing temporal data and have been particular
recognized for their benefits in paleolimnology (Simpson 2018). In thissdeiow, the first derivative from the

estimated trend was ubéo identify periods of significant change in metal profiles and supplement our visual assessment
of the data. In particular, first derivatives were used to identify where the initial depfaon the average trend of the

data occurred (i.edeparturdrom background)Visually-determined arsenic baselines for NW and NE lakes were on
average within +27 years of the GAMentified baseling The largest difference in visua. GAM-identified arsenic
baselines (68 years) was at lake NW60 (Visual: M5&BAM-identified: 1920). Th&sAM was not able to determine a
departure from backgrouridr the lake NW70 arsenic dataset. Visualgtermined antimony baselines for NW and NE
lakes were on arage within 42 years of the GAMentified baseline (n=20). Berences in the two approaches were
more pronounced for antimony overdBeneralized additive models wezgploredin this study with the aim of

identifying statisticallysignificant period®f change which would in turn identify the beginning and erii®pre

industrial or undisturbed perioth most caseshe GAMs identified that our visual determination of the jondustrial

period was comparable and, in some instaramssiderednoreappropriatehan theGAM approach. Thus, our study
proceeded wit the use of visuallgletermined backgrounds rather than Gnified backgroundsThe efforts of this
exploration are shown beloWotably, very similar arsenic and antimony total excess inventories were generated using

both approaches for definingdd@round concentrationdable E1).
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Figure E1: Stratigraphic profiles of arsenic, antimony, and lead for lakes across the northwest and northeast transects.
Results are presented to 1500 CE where available. The period of peak emissions is highlighted {hey1950s)

while the grey shaded areaspr esent t he pernddsideatdofoedbaskdgpoend.
first derivative of the data set as identified by generalized additive modelling in R.
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Table EL Arsenic and antimny total excess inventories shown by varyingdhiae approach. GANdased inventories
refer to inventories calculated using the filstivative defined baselines whereas original inventories are those previously
described in Figure E1.

Lake Arsenic Arsenic Difference  Antimony Antimony Difference
GAM-based Original Invenbry (+tmg/n¥) GAM-based Original Inventory (mg/n?)

Inventory (mg/n?) Inventory (mg/n)

(mg/n?) (mg/n?)
NwW10 4872 4826 45.93 83 82 1.33
NW20 7194 6929 265.26 19 19 0.28
NW30 441 434 6.93 29 30 1.55
NW40 116 117 0.75 7 7 0.19
NW50 995 995 0.00 15 18 3.28
NW60 211 234 23.68 7 7 0.22
NW70 N/A 17 N/A 3 4 0.45
NW80 123 120 2.83 2 2 0.00
NE20 309 318 8.87 7 7 0.07
NE40 44 46 1.70 2 3 0.06
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Figure E2: Outputs of generalized addiéwmodel and first derivative plots flatke NW10 for arsenic (top) and antimony
(bottom).
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(bottom).
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Figure E5: Outputs of generalized additive model and first derivative plots for lake NW40 for arsenic (top) and antimony
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Figure E6: Outputs of generalized additive model and first derivative plots for lake NW50 for arsenic (top) and antimony
(bottom).
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Figure E7: Outputs of generalized additive model and first derivative plots for lake NW60 for arsenic (top) and antimony
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Figure E8: Outputs of generalized additive model and first derivative plots for lake NW70 for arsenic (top) and antimony
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Figure E9: Outputs of generalized additive model and first derivative plots for lake NW80 for arsenic (top) and antimon)
(bottom).
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Figure E10: Outputs of generalized additive model and first derivative plots for lake NE20 for arsenic (top) and antimon
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Figure E11: Outputs of generalized additive model and first derivative plots for lake NE40 for arsehigndamtimony
(bottom).

92



Appendix F
Reported solidphase metal concentrations measured on 1 cm intervals of study lakes at
ALS Laboratories (Waterloo, ON)

Table F1: NW10

NW10 | Al Shb As Ba Be | Bi B Cd |Ca Cr Co
0-1 cm | 6390.00 | 17.50 | 1040.00 | 97.40 | 0.17 | <0.20 | 15.60 | 0.71 | 10900.00 | 11.30 | 7.84
1-2cm | 6440.00 | 15.70 | 956.00 | 93.40 |0.19|<0.20| 11.10 | 0.67 | 9340.00 | 11.00 | 8.14
2-3cm | 7070.00 | 10.90 | 742.00 |97.90 |0.18 |<0.20|9.60 |0.71]9510.00 |12.10|9.15
3-4cm | 7150.00 | 8.63 |551.00 |93.40 |0.20|<0.20|9.00 |0.70|8860.00 | 12.30|9.29
4-5cm | 755000 | 7.03 | 397.00 |96.90 | 0.22|<0.20|8.60 |0.77|9490.00 |13.10|10.10
5-6 cm | 8010.00 | 5.87 | 318.00 | 101.00| 0.23 | <0.20 | 8.70 |0.83|9790.00 | 14.00 | 11.50
6-7cm | 7180.00 | 3.21 | 155.00 | 88.00 | 0.24|<0.20|6.70 |0.80 | 8610.00 | 13.00 | 11.60
7-8 cm | 8270.00 | 3.27 | 160.00 |99.70 | 0.27|<0.20 | 7.10 | 0.85 | 9550.00 | 14.90 | 13.40
8-9cm | 8490.00 | 2.29 | 122.00 |103.00|0.28 | <0.20|6.90 | 0.91|9600.00 | 15.20| 13.70
9-10 7780.00 | 1.64 | 80.20 91.20 |0.23|<0.20|6.30 | 0.82|8750.00 |13.70|12.50

cm
1011 | 8370.00 | 1.26 | 59.80 96.60 | 0.27 | <0.20 | 6.60 | 0.89 | 9380.00 | 15.60 | 1350
cm
11-12 | 9010.00 | 1.26 | 53.70 105.00 | 0.29 | <0.20 | 7.20 | 1.04 | 10000.00 | 17.00 | 15.00
cm
12-13 | 8450.00 | 0.96 | 43.80 99.10 | 0.28 | <0.20 | 6.70 | 0.90 | 9310.00 | 16.00 | 14.20
cm
13-14 | 8030.00 | 0.78 | 39.10 96.00 | 0.26 | <0.20 | 6.50 | 0.90 | 9450.00 | 15.10 | 13.40
cm
1415 | 8420.00 | 0.65 | 35.20 103.00 | 0.26 | <0.20 | 6.30 | 0.95|9290.00 | 15.60 | 14.10
cm
1516 | 7890.00 | 0.49 | 27.10 92.80 | 0.25|<0.20|5.70 |0.84|8730.00 | 14.90 | 13.10
cm
16-17 | 7180.00 | 0.42 | 23.10 86.40 | 0.24|<0.20|5.50 |0.80|7970.00 |13.50 | 12.00
cm
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17-18 | 7530.00 | 0.48 | 20.90 90.10 | 0.24 | <0.20| 6.20 | 0.82 | 8570.00 | 14.20 | 12.90
cm
1819 |8320.00 | 0.38 | 19.50 101.00 | 0.28 | <0.20 | 6.70 | 0.89 | 9280.00 | 15.60 | 14.50
cm
1920 | 7490.00 | 0.34 | 15.40 89.70 | 0.26 | <0.20 | 6.00 | 0.83 | 8270.00 | 14.30 | 13.00
cm
2021 | 8430.00 | 0.49 | 15.60 95.50 |0.31|<0.20|7.80 |0.93|9240.00 | 16.30 | 15.30
cm
21-22 | 7490.00 | 0.38 | 12.50 86.10 | 0.27 | <0.20| 7.30 | 0.91 | 8620.00 | 14.80 | 14.30
cm
22-23 | 7300.00 | 0.31 |11.20 84.20 | 0.26 | <0.20 | 6.60 | 0.88 | 8340.00 | 14.20 | 13.70
cm
2324 |7190.00 | 0.29 |9.36 82.00 |0.29 | <0.20|6.90 | 0.91|8580.00 |14.80 | 13.70
cm
24-25 | 8680.00 | 0.33 |11.10 101.00 | 0.34 | <0.20 | 8.00 | 1.03 | 9930.00 | 16.90 | 16.60
cm
NW10 | Cu Fe Pb Li Mg Mn Mo | Ni P K Se
0-1cm | 26.60 | 4460.00 | 8.88 | <2.0 | 1670.00 | 251.00 | 1.62 | 19.00 | 1180.00 | 350.00 | 1.13
1-2cm | 29.30 | 3420.00 | 7.04 | <2.0 | 1430.00 | 173.00 | 1.81 | 19.50 | 817.00 | 250.00 | 1.24
2-3cm | 33.10 | 3410.00 | 5.52 | <2.0 | 1400.00 | 168.00 | 1.78 | 20.90 | 743.00 | 220.00 | 1.24
3-4cm | 33.10 | 3260.00 | 4.33 | <2.0 | 1290.00 | 164.00 | 1.84 | 20.90 | 708.00 | 220.00 | 1.14
4-5cm | 34.40 | 3370.00 | 3.64 | <2.0 | 1340.00 | 164.00 | 1.87 | 21.30 | 698.00 | 230.00 | 1.17
5-6 cm | 38.30 | 3600.00 | 3.23 | 2.00 | 1400.00 | 169.00 | 2.17 | 22.30 | 742.00 | 240.00 | 1.39
6-7 cm | 37.00 | 3330.00 | 2.10 | <2.0 | 1240.00 | 148.00 | 2.20 | 20.60 | 673.00 | 200.00 | 1.33
7-8 cm | 42.00 | 3730.00 | 2.27 | <2.0 | 1330.00 | 154.00 | 2.57 | 23.50 | 791.00 | 210.00 | 1.48
8-9cm | 44.70 | 3630.00 | 2.03 | <2.0 | 1290.00 | 160.00 | 2.62 | 24.60 | 780.00 | 190.00 | 1.37
9-10 41.50 | 3300.00 | 1.76 | <2.0 | 1290.00 | 159.00 | 2.74 | 22.20 | 725.00 | 190.00 | 1.29
cm
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10-11 | 45.50 | 3430.00 | 1.75 | <2.0 | 1370.00 | 152.00 | 2.80 | 24.30 | 766.00 | 220.00 | 1.47
cm
11-12 | 49.30 | 3790.00 | 1.85 | 2.00 | 1480.00 | 171.00 | 3.35 | 26.80 | 821.00 | 240.00 | 1.66
cm
12-13 | 47.20 | 3660.00 | 1.66 | <2.0 | 1430.00 | 169.00 | 3.38 | 25.50 | 762.00 | 210.00 | 1.51
cm
1314 | 44.00 | 3630.00 | 1.54 | <2.0 | 1460.00 | 169.00 | 3.03 | 24.30 | 735.00 | 210.00 | 1.48
cm
14-15 | 45.40 | 3600.00 | 1.57 | <2.0 | 1350.00 | 166.00 | 2.91 | 25.10 | 743.00 | 200.00 | 1.54
cm
1516 | 42.40 | 3390.00 | 1.49 | <2.0 | 1280.00 | 161.00 | 2.75 | 24.00 | 682.00 | 180.00 | 1.39
cm
1617 | 38.80 | 3190.00 | 1.40 | <2.0 | 1190.00 | 140.00 | 2.71 | 21.90 | 644.00 | 190.00 | 1.29
cm
17-18 | 41.80 | 3550.00 | 1.50 | <2.0 | 1300.00 | 153.00 | 3.02 | 23.00 | 705.00 | 220.00| 1.40
cm
1819 | 45.80 | 3990.00 | 1.58 | 2.10 | 1370.00 | 16400 | 3.23 | 25.70 | 761.00 | 210.00 | 1.59
cm
1920 | 42.90 | 3530.00 | 1.50 | <2.0 | 1190.00 | 147.00 | 3.02 | 23.40 | 652.00 | 190.00 | 1.60
cm
20-21 | 51.10 | 4520.00 | 1.57 | <2.0 | 1330.00 | 165.00 | 3.68 | 25.80 | 860.00 | 240.00 | 1.61
cm
21-22 | 47.80 | 4380.00 | 1.41 | <2.0 | 1230.00 | 148.00 | 3.68 | 23.90 | 806.00 | 210.00 | 1.75
cm
22-23 | 47.00 | 4450.00 | 1.38 | <2.0 | 1160.00 | 147.00 | 3.44 | 23.30 | 812.00 | 180.00 | 1.57
cm
2324 |46.80 | 4700.00 | 1.44 | <2.0 | 1220.00 | 145.00 | 3.39 | 22.90 | 744.00 | 200.00 | 1.73
cm
24-25 | 55.70 | 5630.00 | 1.68 | <2.0 | 1360.00 | 173.00 | 4.15 | 27.80 | 911.00 | 250.00 | 1.86
cm
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NW10 | Ag Na Sr S Tl Sn | Ti w U \Y Zn Zr
0-1cm | 0.11 | 140.00 | 41.20 | 6700.00 | 0.11 | <2.0 | 76.20 | <0.50 | 2.90 | 12.60 | 124.00 | 1.90
1-2cm | 0.10 | 118.00 | 36.90 | 5700.00 | 0.11 | <2.0 | 78.30 | <0.50 | 2.98 | 13.60 | 125.00 | 1.80
2-3cm | 0.10 | 105.00 | 36.40 | 5700.00 | 0.11 | <2.0 | 83.80 | <0.50 | 3.40 | 15.40 | 148.00 | 2.10
3-4cm | 0.10 | 100.00 | 34.50 | 5500.00 | 0.11 | <2.0 | 82.20 | <0.50 | 3.41 | 14.60 | 155.00 | 2.10
4-5cm | <0.10 | 114.00 | 36.50 | 5700.00 | 0.15 | <2.0 | 88.40 | <0.50 | 3.69 | 15.00 | 191.00 | 2.10
56 cm | 0.11 | 123.00 | 36.90 | 6400.00 | 0.18 | <2.0 | 91.50 | <0.50 | 3.98 | 15.50 | 226.00 | 2.20
6-7 cm | <0.10 | 114.00 | 32.20 | 6100.00 | 0.19 | <2.0 | 82.50 | <0.50 | 3.76 | 14.20 | 213.00 | 2.20
7-8cm | 0.12 | 111.00 | 39.00 | 6600.00 | 0.20 | <2.0 | 92.00 | <0.50 | 4.43 | 16.30 | 229.00 | 2.50
89cm | 0.24 |95.00 | 37.50 | 6200.00 | 0.21 | <2.0 | 94.30 | <0.50 | 4.46 | 17.00 | 236.00 | 2.80
9-10 0.11 | 114.00 | 33.80 | 5600.00 | 0.20 | <2.0 | 85.90 | <0.50 | 4.19 | 16.30 | 211.00 | 2.60
cm

1011 | 0.12 | 105.00 | 36.70 | 6100.00 | 0.19 | <2.0 | 94.40 | 0.56 | 4.65 | 17.50 | 224.00 | 2.50
cm

11-12 | 0.14 | 117.00 | 42.00 | 6900.00 | 0.24 | <2.0 | 98.80 | <0.50 | 5.25 | 19.00 | 239.00 | 2.70
cm

12-13 | 0.13 | 117.00 | 38.20 | 7100.00 | 0.22 | <2.0 | 91.90 | <0.50 | 4.94 | 18.30 | 220.00 | 2.60
cm

1314 | 0.12 | 133.00| 36.50 | 7400.00 | 0.21 | <2.0 | 87.20 | <0.50 | 4.66 | 17.60 | 208.00 | 2.50
cm

1415 | 0.12 | 92.00 | 37.60 | 6300.00 | 0.19 | <2.0 | 90.40 | <0.50 | 4.80 | 18.20 | 210.00 | 2.60
cm

1516 |0.12 | 92.00 | 35.30|6000.00 | 0.18 | <2.0 | 84.00 | <0.50 | 4.76 | 17.50 | 198.00 | 2.50
cm

1617 |0.11 |88.00 |32.50 | 5600.00|0.17 | <2.0 | 80.00 | <0.50 | 4.32 | 15.90 | 183.00 | 2.20
cm

17-18 | 0.13 | 109.00 | 36.80 | 6700.00 | 0.20 | <2.0 | 83.40 | <0.50 | 4.76 | 16.90 | 194.00 | 2.10
cm
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1819 | 0.13 | 102.00 | 38.00 | 6900.00 | 0.18 | <2.0 | 90.80 | <0.50 | 5.08 | 1840 | 216.00 | 2.40
cm

1920 |0.12 |84.00 |32.50 |6000.00|0.17 | <2.0 | 83.60 | <0.50 | 4.88 | 16.80 | 216.00 | 2.20
cm

2021 |0.16 | 102.00 | 38.10 | 7600.00 | 0.19 | <2.0 | 90.80 | <0.50 | 5.07 | 19.60 | 230.00 | 2.50
cm

21-22 | 0.13 |96.00 |36.30 | 7500.00 | 0.16 | <2.0 | 79.10 | <0.50 | 4.91 | 17.80 | 216.00 | 2.40
cm

22-23 |1 0.14 |89.00 |34.70| 7000.00 | 0.15 | <2.0| 71.90 | <0.50 | 4.66 | 17.50 | 209.00 | 2.50
cm

2324 |0.13 | 100.00 | 36.10 | 7600.00 | 0.16 | <2.0 | 77.40 | <0.50 | 4.85 | 17.90 | 202.00 | 2.60
cm

24-25 | 0.16 | 110.00 | 42.30 | 9500.00 | 0.19 | <2.0 | 88.20 | <0.50 | 5.69 | 21.10 | 241.00 | 2.80
cm

Table FZ NW20

NW20 Al Sb | As Ba Be | Bi B Cd |Ca Cr Co
0-1cm 10200.00| 4.99 | 239.00| 81.90 | 0.32|<0.20| 11.50| 0.68 | 8220.00| 12.80| 7.20
1-2cm 9750.00 | 4.88 | 209.00| 76.70 | 0.31 | <0.20| 10.40| 0.59 | 7300.00| 11.60| 6.80
2-3cm 10900.00| 4.48 | 195.00| 80.40 | 0.34 | <0.20| 10.20| 0.57 | 7590.® | 12.70| 7.12
3-4cm 11800.00| 4.49 | 200.00| 86.30 | 0.36 | <0.20| 10.80| 0.57 | 8250.00| 13.70| 7.82
4-5cm 11700.00| 3.75| 170.00| 83.50 | 0.37 | <0.20| 9.60 | 0.54 | 7850.00| 12.70| 7.54
5-6 cm 10400.00| 2.80 | 138.00| 75.30 | 0.32| <0.20| 8.50 | 0.44 | 6960.00| 11.50| 6.66
6-7 cm 10900.00| 2.22 | 119.00| 77.40 | 0.34| <0.20| 7.70 | 0.45| 6980.00| 11.90| 6.96
7-8 cm 12200.00| 2.26 | 124.00| 85.20 | 0.37 | <0.20| 8.80 | 0.54 | 7720.00| 13.40| 8.00
8-9cm 12100.00| 1.96| 117.00| 84.40 | 0.38| <0.20| 8.70 | 0.56 | 7850.00| 13.60| 8.12
9-10 cm 11600.00| 1.53| 97.20 | 81.30 | 0.37|<0.20|8.70 | 0.56| 7460.00| 13.30| 7.90
1011 cm 11500.00| 1.28 | 87.20 | 78.20 | 0.37 | <0.20| 7.90 | 0.58| 7330.00| 13.60| 8.39
11-12 cm 13600.00| 1.13 | 84.80 | 90.40 | 0.42|<0.20| 8.40 | 0.73|8410.00| 16.30| 10.40
12-13 cm 11600.00| 0.82 | 60.70 | 76.50 | 0.36 | <0.20| 7.00 | 0.63| 7170.00| 13.60| 8.57
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1314 cm 12500.00| 0.91 | 65.60 | 83.30 | 0.39| <0.20| 7.50 | 0.73| 7870.00| 14.70| 9.55
14-15 cm 11300.00| 0.68 | 55.00 | 74.10 | 0.33| <0.20| 6.40 | 0.60| 6720.00| 12.90 | 8.98
1516 cm 12300.00| 0.75 | 60.30 | 80.60 | 0.40| <0.20| 8.00 | 0.62| 7980.00| 13.30| 9.39
16-17 cm 11700.00| 0.63 | 51.00 | 82.30 | 0.35| <0.20| 7.30 | 0.50| 7350.00| 12.90| 8.32
17-18 cm 11000.00| 0.42 | 42.60 | 78.70 | 0.33| <0.20| 7.20 | 0.51| 7100.00| 12.50 | 8.09
1819 cm 11700.00| 0.32 | 39.30 | 80.60 | 0.39| <0.20| 7.90 | 0.64| 7630.00| 14.10| 9.03
1920 cm 10500.00| 0.24| 33.50 | 73.30 | 0.34 | <0.20| 7.00 | 0.61| 6670.00| 12.40| 8.42
20-21 cm 11100.00| 0.25| 31.40 | 76.10 | 0.34| <0.20| 7.40 | 0.55| 6670.00| 13.00| 8.87
21-22 cm 10800.00| 0.20 | 27.50 | 72.10 | 0.35| <0.20| 7.40 | 0.53| 6430.00| 13.20| 8.42
22-23 cm 9130.00 | 0.16| 21.50 |62.10 | 0.33|<0.20| 6.30 | 0.46| 5840.00| 10.60 | 6.96
2324 cm 11400.00| 0.17 | 25.00 | 76.20 | 0.40| <0.20| 7.40 | 0.64| 6470.00| 15.00| 9.17
24-25 cm 10800.00| 0.16 | 23.10 | 73.60 | 0.40| <0.20| 7.30 | 0.64 | 6250.00| 14.30 | 9.07
2526 cm 11200.00| 0.13 | 21.00 | 77.80 | 0.42| <0.20| 6.80 | 0.55| 6120.00| 17.80| 8.94
26-27 cm 14400.00| 0.16 | 26.30 | 96.90 | 0.56 | <0.20| 8.50 | 0.75| 7300.00| 20.10| 11.00
27-28 cm 12800.00| 0.19 | 19.80 | 81.40 | 0.49| <0.20| 7.20 | 0.63 | 5570.00| 17.10| 9.74
28-29 cm 12600.00| 0.14 | 17.80 | 76.10 | 0.52| <0.20| 5.50 | 0.65| 4850.00| 18.00| 9.84
2930 cm 13800.00| 0.46| 21.50 | 100.00| 0.53|0.20 | 7.60 | 0.71| 3580.00| 24.70| 11.00
NW20 | Cu Fe Pb Li Mg Mn Mo | Ni P K Se
0-1 25.00| 10300.00| 6.35 | 3.70 | 1610.00| 228.00| 2.49 | 15.80 | 1640.00| 910.00 | 1.15
cm

1-2 21.00| 9670.00 | 5.46 | 3.70 | 1370.00| 202.00| 2.55 | 14.50 | 1500.00| 480.00 | 1.07
cm

2-3 22.70| 10800.00 4.76 | 3.90 | 1390.00| 212.00| 3.07 | 15.40 | 1500.00| 430.00 | 1.12
cm

3-4 25.00 | 10600.00| 4.68 | 4.00 | 1400.00| 225.00| 3.49 | 17.10 | 1540.00( 430.00 | 1.32
cm

4-5 24.50 | 10000.00| 4.04 | 3.90 | 1380.00| 218.00| 3.47 | 16.70 | 1450.00( 380.00 | 1.33
cm
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5-6 22.20| 9000.00 | 3.36 | 3.60 | 1160.00| 191.00| 3.10 | 14.90 | 1290.00| 350.00 | 1.20
cm
6-7 22.60| 9300.00 | 2.98 | 3.50 | 1200.00| 199.00| 3.12 | 15.70 | 1290.00| 340.00 | 1.14
cm
7-8 25.80| 10200.00| 3.14 | 3.90 | 1340.00| 213.00| 3.58 | 17.30 | 1390.00| 380.00 | 1.41
cm
8-9 26.10| 10400.00; 3.01 | 4.10 | 1380.00| 221.00| 3.45 | 17.00 | 1410.00| 390.00 | 1.34
cm
9-10 | 25.20| 10100.00; 2.67 | 4.30 | 1360.00| 218.00| 3.23 | 16.40 | 1300.00| 400.00 | 1.45
cm
10-11 | 25.80| 9780.00 | 2.48 | 4.40 | 1380.00| 204.00| 3.07 | 16.00 | 1190.00| 400.00 | 1.32
cm
11-12 | 31.70| 11300.00] 2.95 | 5.40 | 1640.00| 228.00| 4.00 | 19.00 | 1380.00| 460.00 | 1.52
cm
12-13 | 26.50| 9700.00 | 2.49 | 4.40 | 1370.00| 201.00| 3.59 | 16.40 | 1180.00( 380.00 | 1.29
cm
13-14 | 29.60| 10600.00| 2.86 | 4.60 | 1430.00| 214.00| 4.04 | 17.90 | 1280.00( 370.00 | 1.49
cm
14-15 | 26.40| 9310.00 | 2.33 | 3.70 | 1220.00| 181.00| 3.67 | 16.20 | 1170.00| 340.00 | 1.23
cm
1516 | 29.00| 9900.00 | 2.76 | 3.90 | 126000 | 203.00| 4.53 | 17.70 | 1340.00| 320.00 | 1.42
cm
1617 | 27.10| 9460.00 | 2.43 | 3.50 | 1220.00| 192.00| 3.59 | 17.30 | 1260.00| 330.00 | 1.27
cm
17-18 | 26.20| 9070.00 | 2.29 | 3.50 | 1170.00| 178.00| 3.30 | 16.30 | 1200.00| 310.00 | 1.30
cm
1819 | 27.50| 10100.00| 2.68 | 4.50 | 1390.00| 199.00| 3.70 | 17.10 | 1210.00{ 390.00 | 1.37
cm
19-20 | 26.00| 9000.00 | 2.36 | 4.30 | 1260.00| 178.00| 4.05 | 15.00 | 1090.00| 360.00 | 1.21
cm
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20-21 | 25.50| 9080.00 | 2.38 | 4.40 | 1360.00| 191.00| 4.44 | 15.80 | 1190.00| 410.00 | 1.03
cm

21-22 | 23.80| 9160.00 | 2.32 | 5.10 | 1460.00| 178.00| 3.98 | 15.50 | 1060.00| 450.00 | 0.99
cm

22-23 | 19.20| 7540.00 | 2.09 | 4.40 | 1140.00| 138.00| 3.12 | 12.60 | 888.00 | 340.00 | 0.91
cm

2324 | 24.40| 10100.00; 2.50 | 6.20 | 1650.00| 193.00( 3.91 | 16.50 | 1030.00| 580.00 | 1.00
cm

24-25 | 24.80| 10100.00} 2.53 | 6.80 | 1720.00| 185.00| 4.09 | 16.30 | 917.00 | 570.00 | 1.06
cm

2526 | 25.10| 10700.00} 2.50 | 8.10 | 1940.00| 189.00| 4.24 | 17.20 | 861.00 | 670.00 | 0.97
cm

26-27 | 28.40| 14600.00| 3.11 | 11.80 | 2670.00| 221.00| 5.04 | 20.90 | 1140.00{ 1000.00| 1.20
cm

27-28 | 24.90| 12700.00| 2.85 | 10.20 | 2310.00| 186.00| 3.92 | 18.50 | 972.00 | 850.00 | 1.04
cm

2829 | 27.10| 14300.00| 3.19 | 12.70 | 2610.00| 184.00| 4.28 | 18.90 | 898.00 | 950.00 | 0.93
cm

29-30 | 39.10| 19800.00 5.62 | 20.60 | 3990.00| 197.00| 6.38 | 25.20 | 572.00 | 1790.00| 1.05
cm

NW20 | Ag Na Sr S T Sn Ti w U \Y, Zn Zr

0-1 cm| <0.10| 538.00| 42.00| 6200.00| 0.09 | <2.0 | 91.10 | <0.50| 6.65 | 18.20| 16800 | 1.80
1-2 cm| <0.10| 189.00| 36.60| 5800.00| 0.09 | <2.0 | 88.00 | <0.50| 6.50 | 18.00| 131.00( 1.70
2-3cm| <0.10| 179.00| 39.90| 6100.00| 0.09 | <2.0 | 81.40 | <0.50| 7.54 | 20.20| 125.00| 1.70
3-4cm| <0.10| 171.00| 43.90| 6700.00| 0.09 | <2.0 | 91.70 | <0.50| 8.53 | 22.20| 118.00| 1.80
4-5an | <0.10| 167.00| 41.80| 6400.00| 0.08 | <2.0 | 90.00 | <0.50| 8.30 | 22.20| 109.00| 1.70
5-6 cm| <0.10| 154.00| 37.40| 6000.00| 0.07 | <2.0 | 87.30 | <0.50| 7.47 | 20.50| 91.20 | 1.50
6-7 cm | <0.10| 168.00| 37.50| 5900.00| 0.07 | <2.0 | 70.70 | <0.50|7.42 | 21.70| 93.20 | 1.60
7-8cm | <0.10| 162.00| 4160 | 6400.00| 0.08 | <2.0 | 89.80 | <0.50| 8.46 | 23.90| 115.00| 1.70
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8-9cm | <0.10| 178.00| 42.70| 6600.00| 0.08 | <2.0 | 87.50 | <0.50| 8.29 | 23.50| 118.00| 1.80
9-10 <0.10| 165.00| 40.60| 6200.00| 0.08 | <2.0 | 97.50 | <0.50| 8.00 | 22.00| 115.00| 1.60
cm
1011 | <0.10| 150.00| 40.20| 6000.00| 0.08 | <2.0 | 94.60 | <0.50| 8.05 | 21.00| 118.00| 1.50
cm
11-12 | 0.11 | 185.00| 46.70| 6800.00| 0.10 | <2.0 | 118.00| <0.50| 9.90 | 24.90| 159.00( 1.90
cm
12-13 | <0.10| 165.00| 40.40| 5900.00| 0.09 | <2.0 | 101.00| <0.50| 9.17 | 22.30| 135.00| 1.80
cm
1314 | 0.10 | 187.00| 45.60| 6900.00| 0.12 | <2.0 | 98.10 | <0.50| 10.40| 24.30| 166.00| 2.00
cm
14-15 | <0.10| 149.00| 38.90| 6100.00| 0.11 | <2.0 | 72.40 | <0.50| 8.49 | 20.80| 131.00| 1.60
cm
1516 | 0.10 | 152.00( 47.00| 7100.00{ 0.11 | <2.0 | 76.10 | <0.50|9.91 | 22.80| 129.00| 2.10
cm
16-17 | 0.10 | 143.00| 43.30| 6800.00| 0.10 | 48.60| 71.00 | <0.50| 8.61 | 22.10| 98.90 | 2.00
cm
17-18 | <0.10| 143.00| 42.30| 6800.00| 0.09 | <2.0 | 70.00 | <0.50| 8.44 | 20.60| 88.30 | 2.00
cm
1819 | <0.10| 160.00( 45.00| 6800.00| 0.09 | <2.0 | 79.30 | <0.50|9.27 | 22.20| 124.00| 1.90
cm
1920 | <0.10| 146.00| 39.50| 5800.00| 0.08 | <2.0 | 75.00 | <0.50| 8.30 | 19.70| 135.00| 1.60
cm
20-21 | <0.10| 140.00| 39.50| 5400.00| 0.08 | <2.0 | 95.00 | <0.50| 8.05 | 21.10| 112.00| 1.70
cm
21-22 | <0.10| 142.00| 37.90| 5000.00| 0.09 | <2.0 | 87.50 | <0.50| 7.45 | 20.70| 103.00| 1.50
cm
22-23 | <0.10| 127.00| 34.20| 4600.00| 0.08 | <2.0 | 59.80 | <0.50|6.55 | 16.90| 89.40 | 1.50
cm
2324 | <0.10| 172.00| 39.90| 5100.00| 0.11 | <2.0 | 113.00| <0.50| 7.56 | 22.30| 135.00| 2.80
cm
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24-25 | <0.10| 151.00| 38.00| 4900.00| 0.13 | <2.0 | 108.00| <0.50| 7.83 | 21.60| 155.00| 1.70
cm

2526 | <0.10| 148.00| 37.70| 4600.00| 0.13 | <2.0 | 119.00| <0.50| 8.01 | 22.80| 129.00| 1.60
cm

26-27 | <0.10| 207.00| 44.70| 5700.00| 0.20 | <2.0 | 201.00| <0.50| 9.70 | 30.10| 161.00| 2.70
cm

27-28 | <0.10| 264.00| 34.90| 5000.00| 0.19 | <2.0 | 150.00| <0.50| 7.95 | 25.60| 148.00| 1.70
cm

2829 | <0.10]| 165.00| 30.50| 4100.00| 0.22 | <2.0 | 201.00| <0.50| 9.13 | 26.40| 154.00| 1.90
cm

2930 | 0.11 | 329.00| 25.20| 3500.00{ 0.39 | <2.0 | 363.00| 0.56 | 13.50| 30.90| 138.00| 2.80
cm

Table F3: NW30

NW30 Al Sb As Ba Be Bi B Cd Ca Cr Co
0-1cm | 3140.00] 4.14 | 65.10 | 72.80 <0.20| 9.60 | 0.47 | 11300.00| 9.93 | 5.36
1-2cm | 3710.00| 5.67 | 75.10 | 58.70 | 0.12 | <0.20|11.80| 0.52 | 12600.00 42.80| 6.85
2-3cm | 3440.001 4.76 | 59.50 | 43.90 | 0.11 | <0.20| 10.50| 0.48 | 11500.00| 8.86 | 6.56
3-4cm | 3790.00 5.07 |61.70 | 45.70 | 0.12 | <0.20| 11.30| 0.50 | 12800.00| 9.58 | 6.99
4-5cm | 3700.00| 4.46 | 58.60 | 49.00 | 0.12 | <0.20| 10.70 | 0.45 | 12000.00| 10.60| 7.07
56cm | 3760.00] 3.95 | 56.70 | 45.90 | 0.13 | <0.20| 10.50 | 0.48 | 12200.00| 9.38 | 7.39
6-7cm | 3430.00 3.10 | 48.60 | 40.80 <0.20|9.30 |0.44 | 12000.00| 8.38 | 6.97
7-8cm | 4600.00| 2.86 | 53.60 | 56.70 | 0.14 | <0.20| 11.80| 0.62 | 14800.00; 12.90| 10.40
8-9cm | 4650.00| 2.07 | 45.70 | 57.70 | 0.14 | <0.20| 11.90| 0.61 | 151@.00| 11.90] 10.90
9-10 cm | 5050.00| 1.51 | 39.70 | 61.20 | 0.17 | <0.20| 11.40| 0.65 | 15200.00| 18.70| 12.20
1011 4970.00{ 1.17 | 31.90 | 57.60 | 0.16 | <0.20|10.80| 0.65 | 15000.00f 12.60| 11.90
cm

11-12 4850.00| 0.90 | 27.90 | 57.50 | 0.13 | <0.20| 10.30| 0.63 | 14300.001 12.40| 11.60
cm
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12-13 4690.00 0.79 | 24.70 | 54.70 | 0.14 | <0.20|9.80 | 0.59 | 13300.00K 11.80| 10.90
cm
1314 5380.00| 0.65 | 23.70 | 62.40 | 0.18 | <0.20 | 10.80| 0.62 | 15100.00 14.90| 12.20
cm
14-15 6050.00| 0.54 | 22.80 | 72.80 | 0.18 | <0.20 | 12.30| 0.68 | 17300.00 14.00| 13.40
cm
1516 5280.00| 0.46 | 17.90 | 60.90 | 0.14 | <0.20|9.40 | 0.57 | 14100.00K 11.90| 11.10
cm
16-17 5950.00| 0.40 | 18.80 | 68.80 | 0.16 | <0.20 | 9.60 | 0.65 | 14700.00K 12.20| 12.60
cm
17-18 5490.00| 0.46 | 15.20 | 59.00 | 0.14 | <0.20|9.00 | 0.60 | 14000.00K 11.30| 11.40
cm
1819 5060.00{ 0.33 | 13.30| 54.10 | 0.12 | <0.20|9.10 | 0.5%4 | 13500.00| 10.20| 11.50
cm
19-20 4260.00| 0.25 | 10.60 | 48.00 | 0.10 | <0.20| 7.80 | 0.45 | 11100.00| 8.94 | 9.87
cm
20-21 4050.00| 0.18 | 10.40 | 46.90 | 0.10 | <0.20| 8.20 | 0.46 | 10600.00| 8.80 | 10.30
cm
21-22 4540.001 0.19 | 11.90 | 56.40 | 0.12 | <0.20 | 8.60 | 0.54 | 12100.00 10.10| 11.40
cm
22-23 4250.00/ 0.17 | 11.30| 53.10 | 0.12 | <0.20|8.00 | 0.50 | 11300.00/ 10.20| 10.50
cm
2324 3780.00| 0.15 | 9.90 | 46.00 <0.20| 7.10 | 0.46 | 9800.00 | 8.20 | 10.30
cm
24-25 4060.00| 0.14 | 10.20 | 50.20 | 0.12 | <0.20| 7.60 | 0.46 | 10700.00| 9.20 | 11.40
cm
2526 4130.00| 0.11 | 858 |50.70|0.10 | <0.20|6.70 |0.45 | 10700.00 9.40 | 11.60
cm
26-27 4460.00 0.14 | 10.00 | 54.50 | 0.14 | <0.20|8.10 | 0.55 | 11400.00/ 10.90| 13.60
cm

103




27-28 5870.00{ 0.13 | 11.90 | 69.80 | 0.17 | <0.20 | 10.00 | 0.70 | 14000.00| 14.40| 17.60
cm

28-29 4890.00| 0.13 | 9.93 |58.90 | 0.14 |<0.20|8.90 |0.58 | 12300.00| 12.30| 13.20
cm

29-30 5850.00| 0.14 | 11.50 | 71.90 | 0.19 | <0.20|11.10| 0.70 | 14800.00 14.40| 14.30
cm

NW30 | Cu Fe Pb Li Mg Mn Mo Ni P K Se
0-1cm | 16.80 | 5050.00| 5.38 | <2.0 | 1720.00| 247.00| 2.29 | 15.30 | 1700.00| 500.00| 0.80
1-2cm | 20.60 | 4940.00| 5.56 | <2.0 | 2210.00| 266.00| 3.80 | 21.20 | 1700.00| 510.00| 0.84
2-3cm | 19.40 | 3970.00| 4.87 | <2.0 | 1860.00| 231.00| 2.88 | 19.40 | 1520.00| 390.00| 0.78
3-4cm | 20.60 | 4030.00| 4.91 | <2.0 | 2030.00| 234.00| 3.14 | 19.00 | 1450.00| 390.00| 0.79
4-5cm | 19.90 | 3970.00| 4.43 | <2.0 | 2080.00| 228.00| 2.91 | 19.80 | 1360.00| 380.®™ | 0.88
5-6 cm | 19.70 | 3990.00| 3.94 | <2.0 | 2130.00| 225.00| 2.54 | 18.40 | 1320.00| 320.00| 0.84
6-7cm | 17.50 | 3540.00| 3.35 | <2.0 | 1960.00| 206.00| 2.24 | 16.50 | 1140.00| 280.00| 0.75
7-8 cm | 23.20 | 4890.00| 3.15 | <2.0 | 2540.00| 274.00| 2.82 | 22.10 | 1430.00| 340.00| 1.00
8-9cm | 22.70 | 4930.00| 2.56 | <2.0 | 2590.00| 275.00| 2.53 | 21.60 | 1400.00| 330.00| 1.08
9-10 23.00 | 5360.00( 2.18 | <2.0 | 2660.00| 286.00| 2.64 | 24.60 | 1410.00| 330.00| 1.06
cm

1011 |21.80 | 5350.00| 1.92 | <2.0 | 2550.00| 286.00| 2.53 | 22.80 | 1380.00| 310.00| 1.00
cm

11-12 | 20.80 | 5120.00| 1.64 | <2.0 | 2500.00| 276.00| 2.34 | 22.70 | 1380.00| 310.00| 1.07
cm

12-13 | 20.10 | 5070.00| 1.59 | <2.0 | 2420.00| 269.00| 2.48 | 21.70 | 1210.00| 300.00| 1.00
cm

1314 | 21.90 | 5720.00| 1.61 | <2.0 | 2580.00| 308.00( 2.68 | 24.90 | 1340.00| 310.00| 1.11
cm

14-15 |23.70 | 6300.00| 1.63 | <2.0 | 2830.00| 349.00| 2.90 | 26.00 | 1470.00| 340.00| 1.20
cm
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1516 | 20.10 | 5540.00| 1.40 | <2.0 | 2410.00| 293.00| 2.48 | 21.80 | 1160.00| 270.00| 1.00
cm
1617 | 22.50 | 5930.00| 1.49 | <2.0 | 2540.00| 317.00| 2.49 | 24.30 | 1300.00| 350.00| 0.99
cm
17-18 | 20.20 | 5370.00| 1.42 | <2.0 | 2300.00| 279.00( 2.30 | 22.60 | 1130.@ | 290.00| 0.96
cm
1819 |17.70 | 4990.00| 1.26 | <2.0 | 2100.00| 259.00( 2.09 | 21.50 | 1050.00| 280.00| 0.94
cm
1920 | 14.10 | 4390.00| 0.94 | <2.0 | 1740.00| 216.00| 1.67 | 18.40 | 880.00 | 230.00| 0.73
cm
20-21 | 13.90 | 4500.00{ 0.90 | <2.0 | 1690.00| 222.00| 1.87 | 17.90 | 857.00 | 220.00| 0.79
cm
21-22 | 15.80| 5290.00| 0.95 | <2.0 | 1890.00| 250.00| 2.57 | 19.00 | 924.00 | 210.00| 0.90
cm
22-23 | 15.50| 5290.00| 0.81 | <2.0 | 1810.00| 236.00| 3.48 | 16.80 | 805.00 | 200.00| 0.90
cm
2324 |14.00 | 4480.00{ 0.71 | <2.0 | 1570.00| 211.00| 3.16 | 15.00 | 782.00 | 180.00| 0.66
cm
24-25 | 13.80 | 4850.00 0.78 | <2.0 | 1640.00| 228.00| 2.99 | 17.10 | 748.00 | 200.00| 0.81
cm
2526 | 13.50 | 4970.00| 0.75 | <2.0 | 1650.00| 233.00| 2.61 | 17.70 | 802.00 | 190.00| 0.82
cm
26-27 |16.80| 5380.00| 0.86 | <2.0 | 1730.00| 256.00| 2.84 | 19.70 | 911.00 | 200.00| 0.97
cm
27-28 | 20.00| 7060.00{ 1.11 | <2.0 | 2220.00| 317.00| 3.09 | 25.20 | 1040.00| 280.00| 1.08
cm
2829 |16.00|6080.00{ 1.02 | <2.0 | 1920.00| 278.00| 2.43 | 20.80 | 942.00 | 260.00| 0.88
cm
2930 |19.40| 7520.00| 1.22 | <2.0 | 2250.00| 337.00| 2.79 | 24.40 | 1060.00| 280.00| 1.11
cm
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NW30 | Ag Na Sr S T Sn Ti w U V Zn Zr
0-1cm | <0.10| 118.00| 47.80| 5500.00( 0.08 | <2.0 | 34.90| <0.50| 6.30 | 5.71 | 122.00| 1.80
1-2cm | <0.10| 156.00| 52.40| 6200.00| 0.10 | <2.0 | 42.70| <0.50| 7.67 | 7.37 | 145.00| 2.10
2-3cm | <0.10| 120.00| 46.20| 5500.00| 0.09 | <2.0 | 38.50| <0.50| 7.50 | 6.50 | 145.00| 1.90
3-4cm | <0.10| 132.00| 49.10| 5900.00( 0.09 | <2.0 | 44.40| <0.50| 8.01 | 7.06 | 149.00| 2.50
4-5cm | <0.10| 149.00| 48.70| 6000.00| 0.08 | <2.0 | 41.20| <0.50| 7.60 | 6.50 | 136.00| 2.20
56 cm | <0.10| 140.00| 50.40| 5700.00| 0.08 | <2.0 | 42.40| <0.50| 7.79 | 6.36 | 143.00| 2.20
6-7 cm | <0.10| 140.00| 45.20| 5000.00| 0.07 | <2.0 | 38.40| <0.50| 7.27 | 5.72 | 133.00| 2.30
7-8 cm | <0.10| 155.00| 59.50| 6800.00( 0.09 | <2.0 | 56.90| <0.50| 10.00| 7.87 | 209.00| 2.90
8-9cm | <0.10| 167.00| 58.50| 6700.00( 0.09 | <2.0 | 56.20| <0.50| 10.40| 7.89 | 227.00| 2.90
9-10 <0.10| 149.00| 61.00| 6800.00| 0.10 | <2.0 | 64.30| <0.50| 11.70| 8.86 | 249.® | 3.10
cm

1011 | <0.10| 156.00| 58.70| 6700.00| 0.09 | <2.0 | 61.00| <0.50| 11.40| 8.62 | 231.00| 3.80
cm

11-12 | <0.10| 179.00| 58.40| 6300.00| 0.08 | <2.0 | 57.70| <0.50| 10.60| 8.30 | 221.00| 3.70
cm

12-13 | <0.10| 193.00| 57.20| 5900.00| 0.09 | <2.0 | 58.60| <0.50| 9.66 | 8.09 | 196.00| 3.90
cm

1314 | <0.10| 177.00| 64.10| 6400.00| 0.09 | <2.0 | 70.30| <0.50| 10.80| 9.05 | 187.00| 3.90
cm

14-15 | <0.10| 212.00| 66.70| 6900.00| 0.09 | <2.0 | 82.80| <0.50| 11.50| 9.78 | 210.00| 4.50
cm

1516 | <0.10| 193.00| 58.90| 5800.00| 0.08 | <2.0 | 70.10| <0.50| 9.18 | 7.95 | 179.00| 4.40
cm

16-17 | <0.10| 240.00| 64.60| 6000.00| 0.08 | <2.0 | 93.40| <0.50| 9.93 | 8.30 | 192.00| 4.60
cm

17-18 | <0.10| 230.00| 64.90| 5500.00| 0.08 | <2.0 | 84.40| <0.50| 9.25 | 7.20 | 164.00| 5.40
cm
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1819 | <0.10| 210.00| 55.00| 5200.00| 0.06 | <2.0 | 73.00| <0.50| 8.83 | 6.71 | 134.00| 4.20
cm

1920 | <0.10| 167.00| 44.60| 4000.00| 0.06 | <2.0 | 56.30| <0.50| 7.34 | 5.88 | 120.00| 3.20
cm

20-21 | <0.10]| 140.00| 44.70| 4500.00| 0.08 | <2.0 | 48.10| <0.50| 7.95 | 6.23 | 135.00| 2.90
cm

21-22 | <0.10| 124.00| 51.20| 5100.00| 0.10 | <2.0 | 48.40| <0.50| 10.30| 7.53 | 179.00| 2.90
cm

22-23 | <0.10/| 149.00| 46.70| 4600.00| 0.13 | <2.0 | 38.30| <0.50| 11.00| 8.58 | 224.00| 2.10
cm

2324 | <0.10| 131.00| 41.20| 4200.00| 0.10 | <2.0 | 32.80| <0.50| 10.70| 7.47 | 179.00| 1.80
cm

24-25 | <0.10| 127.00| 44.60| 4600.00| 0.09 | <2.0 | 37.50| <0.50| 12.00| 7.95 | 171.00| 2.30
cm

2526 | <0.10| 125.00| 44.70| 4400.00| 0.08 | <2.0 | 3780 | <0.50| 11.90| 7.58 | 146.00| 2.60
cm

26-27 | <0.10| 111.00| 48.50| 5200.00| 0.09 | <2.0 | 47.50| <0.50| 14.00| 7.98 | 170.00| 2.80
cm

27-28 | <0.10| 156.00| 59.60| 6400.00| 0.13 | <2.0 | 64.80| <0.50| 18.10| 10.60| 223.00| 3.70
cm

28-29 | <0.10| 164.00| 51.80| 5300.00| 0.09 | <2.0 | 54.10| <0.50| 14.50| 9.59 | 188.00| 3.10
cm

2930 | <0.10| 187.00| 62.90| 6400.00| 0.10 | <2.0 | 63.30| <0.50| 16.20| 12.60| 238.00| 3.90
cm

Table F4 NW40

NwW40 | Al Sb | As Ba Be | Bi B Cd Ca Cr Co

0-1 12200.00| 1.10 | 33.20| 158.00| 0.48 | <0.20| 19.10| 0.26 | 9240.00| 25.20 | 8.57

cm
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1-2 9980.00 | 1.09 | 27.80| 126.00| 0.47 | <0.20| 18.50| 0.22 | 8050.00| 19.50 | 7.17
cm
2-3 11800.00| 1.19 | 32.90 | 149.00| 0.48 | <0.20| 16.50 | 0.25 | 7560.00| 23.50 | 8.65
cm
3-4 14300.00| 1.61 | 31.40| 164.00| 0.48 | <0.20| 14.10| 0.31 | 6750.00| 28.70| 10.20
cm
4-5 14600.00| 2.16 | 29.70| 158.00| 0.54 | <0.20| 14.90 | 0.29 | 7460.00| 28.40| 10.20
cm
5-6 15000.00| 2.35| 28.70| 155.00| 0.54 | <0.20| 13.40| 0.31 | 7160.00| 28.80 | 10.30
cm
6-7 14900.00| 2.33 | 26.50 | 165.00| 0.55 | <0.20| 12.70| 0.32 | 6910.00| 29.30 | 10.60
cm
7-8 15000.00| 1.39| 23.00| 149.00| 0.54 | <0.20| 11.20| 0.31 | 6380.00| 29.70| 10.70
cm
89 14800.00| 0.87| 19.80| 142.00| 0.58 | <0.20| 11.00| 0.30 | 6240.00| 28.60 | 10.60
cm
9-10 16500.00| 0.53| 20.00| 156.00| 0.60 | <0.20| 11.50| 0.31 | 6400.00| 31.10| 11.40
cm
10-11 | 16000.00| 0.36 | 18.50 | 144.00| 0.62 | <0.20| 12.20| 0.31 | 6840.00| 30.40| 11.30
cm
11-12 | 16400.@ | 0.28 | 17.00| 155.00| 0.60 | <0.20| 11.40| 0.31 | 6200.00| 31.10| 11.60
cm
12-13 | 17900.00| 0.21 | 16.00| 167.00| 0.58 | <0.20| 10.30| 0.31 | 5830.00| 33.00| 12.00
cm
1314 | 15000.00| 0.19| 12.90| 146.00| 0.49 | <0.20| 8.60 | 0.27 | 5100.00| 29.30| 10.40
cm
14-15 | 12800.00| 0.27| 10.20| 122.00| 0.45| <0.20| 7.90 | 0.26 | 4700.00| 24.40| 9.09
cm
1516 | 12400.00| 0.22| 9.03 | 121.00| 0.45| <0.20| 7.60 | 0.26 | 4630.00| 24.40| 8.53
cm
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16-17 | 15200.00| 0.20| 9.45 | 148.00| 0.58 | <0.20| 8.20 | 0.28 | 5460.00| 28.80 | 9.42
cm

17-18 | 15100.00| 0.14| 8.33 | 144.00| 0.45| <0.20| 6.20 | 0.25 | 4320.00| 28.30| 9.01
cm

1819 | 14400.00| 0.22| 8.03 | 137.00| 0.52| <0.20| 8.20 | 0.25 | 5010.00| 27.60 | 8.92
cm

1920 | 14900.00| 0.15| 8.46 | 144.00| 0.56 | <0.20| 7.50 | 0.26 | 5060.00| 29.20| 9.60
cm

20-21 | 14000 0.29] 10 144 0.6 | <0.20| 8.6 0.216 | 4850 20.8 | 941
cm

21-22 | 14400 0.2 |11.2 | 147 0.58|<0.20| 8.4 0.222 | 4960 30.5 | 9.67
cm

22-23 | 14300 0.24 ) 11.1 | 146 0.61|<0.20| 9.1 0.219| 5040 299 949
cm

2324 | 14600 0.23]11.3 | 144 0.63| <0.20| 9.3 0.213| 4950 30.7 | 9.69
cm

24-25 | 11500 0.35]9.64 | 117 0.53| <0.20| 8.4 0.184 | 4300 248 | 7.89
cm

2526 | 8690 0.26| 837 | 88.2 0.41|<0.20| 5.6 0.144 | 3320 19.8 | 6.54
cm

26-27 | 8690 0.2 |7.83 |84.9 0.42|<0.20| 6.1 0.15 | 3280 199 (6.6
cm

27-28 | 10400 0.14| 7.46 | 102 0.43| <0.20| 5.6 0.145| 2860 23 6.84
cm

2829 | 14600 0.21]9.58 | 150 0.66|<0.20| 7.1 0.17 | 3770 322 |9
cm

29-30 | 20300 0.26| 139 | 208 0.9 |0.28 | 10.1 | 0.213| 4780 44.3 | 11.9
cm
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NW40 | Cu Fe Pb Li Mg Mn Mo | Ni P K Se
0-1cm | 20.80 | 20800.00| 5.83 | 14.70 | 4700.00{ 1010.00| 1.67 | 22.60 | 1630.00| 1910.00| 0.53
1-2cm | 16.10| 17100.00| 5.32 | 14.60 | 3470.00| 854.00 | 1.62 | 18.20 | 1290.00| 1520.00| 0.48
2-3cm | 19.70 | 20100.00| 5.78 | 14.60 | 4080.00{ 988.00 | 1.78 | 22.30 | 1430.00| 1710.00| 0.46
3-4 cm | 23.10 | 20600.00| 6.10 | 15.90 | 4970.00{ 779.00 | 2.16 | 26.30 | 1290.00| 1900.00| 0.55
4-5cm | 23.40 | 19700.00| 7.06 | 18.80 | 4900.00| 683.00 | 2.84 | 25.90 | 1110.00| 1870.00| 0.52
5-6 cm | 24.60 | 19800.00| 6.97 | 18.50 | 5100.00{ 684.00 | 3.07 | 26.30 | 977.00 | 1860.00| 0.56
6-7 cm | 25.40| 19500.00| 6.58 | 19.30 | 5090.00{ 630.00 | 3.22 | 27.00 | 903.00 | 1890.00| 0.52
7-8 cm | 24.70 | 19500.00] 5.48 | 19.70 | 4890.00| 621.00 | 2.80 | 26.50 | 872.00 | 1880.00| 0.54
8-9cm | 24.00 | 19200.00 5.28 | 19.40 | 4760.@ | 591.00 | 2.69 | 25.70 | 746.00 | 1760.00| 0.53
9-10 25.30 | 20500.00| 5.70 | 23.60| 5140.00| 613.00 | 2.69 | 27.30 | 803.00 | 1970.00| 0.57
cm

1011 | 24.90 | 20200.00| 5.41 | 25.40 | 5170.00| 574.00 | 2.88 | 26.80 | 786.00 | 1930.00| 0.59
cm

11-12 | 26.00 | 20400.00| 5.25 | 25.40 | 5020.00| 598.00 | 2.81 | 27.00 | 750.00 | 1950.00( 0.58
cm

12-13 | 27.00 | 21200.00| 4.90 | 28.20 | 5490.00| 612.00 | 2.63 | 28.50 | 771.00 | 2070.00| 0.61
cm

1314 | 23.10| 19600.00| 4.16 | 17.20 | 4790.00| 548.00 | 2.18 | 24.80 | 648.00 | 1810.00| 0.46
cm

14-15 | 19.50 | 17200.00| 4.27 | 15.30 | 4080.00| 487.00 | 2.13 | 21.10 | 579.00 | 1510.00| 0.37
cm

1516 | 21.00| 16100.00| 4.34 | 17.00 | 4250.00( 448.00 | 1.95 | 21.60 | 574.00 | 1520.00| 0.46
cm

16-17 | 24.50| 17700.00| 5.10 | 18.90| 4790.00| 472.00 | 2.09 | 25.10 | 581.00 | 1800.00| 0.56
cm

17-18 | 23.20| 16500.00| 3.95 | 16.70 | 4700.00| 444.00 | 1.51 | 24.50 | 546.00 | 177000 | 0.56
cm

1819 | 22.30 | 16000.00| 4.79 | 20.50 | 4610.00| 458.00 | 1.79 | 24.10 | 531.00 | 1760.00| 0.48
cm
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1920 | 23.80| 16700.00| 5.06 | 23.30 | 4830.00| 459.00 | 2.01 | 25.70 | 515.00 | 1900.00| 0.53
cm

2021 | 22.2 | 17500 5.39 | 23,5 | 5120 372 2.31 | 25.9 | 475 2280 0.57
cm

21-22 | 22.7 | 180M® 5.56 | 23.1 | 5340 373 2.22 | 26.4 | 495 2370 0.57
cm

22-23 | 22.5 | 17800 5.64 | 23.1 | 5400 377 2.31 | 26.9 | 503 2490 0.49
cm

2324 | 22.5 | 17900 5.62 | 22.9 | 5550 382 2.35 | 28.4 | 488 2550 0.5
cm

24-25 | 18.3 | 14700 4.66 | 18.5 | 4410 305 2.12 | 22.4 | 417 2020 0.39
cm

2526 | 14.7 | 11900 3.7 | 142 | 3490 249 1.71 | 18.1 | 340 1530 0.3
cm

26-27 | 13.8 | 11800 3.99 | 145 | 3510 234 1.58 | 18 357 1540 0.27
cm

27-28 | 14.7 | 13100 4.37 | 15.1 | 4130 241 1.21 | 19.1 | 390 1900 0.3
cm

2829 |19 18200 6.69 | 22.6 | 6010 318 129 | 246 | 371 2820 0.36
cm

2930 | 24.8 | 24600 8.91 | 30 8300 419 1.9 |33.1 |472 4130 0.46
cm

NW40 | Ag Na Sr S T Sn | Ti w U Vv Zn Zr
0-1cm | <0.10| 384.00| 44.70| 3900.00| 0.11 | <2.0 | 209.00| <0.50| 11.30| 26.60| 95.10| 2.40
1-2cm | <0.10| 280.00| 41.00| 3800.00| 0.11 | <2.0 | 171.00| <0.50| 10.00| 22.00| 66.30| 2.20
2-3cm | <0.10| 313.00| 40.00| 3900.00| 0.11 | 3.80 | 192.00| <0.50| 10.70| 26.10| 74.80| 2.30
3-4cm | <0.10| 331.00| 36.90| 4000.00| 0.13 | <2.0 | 251.00| <0.50| 11.90| 31.00| 79.60| 2.50
4-5cm | <0.10| 322.00| 40.50| 3900.00| 0.14 | <2.0 | 261.00| <0.50| 13.60| 30.50| 78.90| 3.20
5-6 cm | <0.10| 320.00| 39.40| 3700.@ | 0.14 | <2.0 | 253.00| <0.50| 13.80| 31.00| 80.60| 3.20
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6-7 cm | <0.10| 299.00| 38.20| 3900.00| 0.14 | <2.0 | 268.00| <0.50| 13.90| 31.60| 83.70| 2.90
7-8 cm | <0.10| 302.00| 32.00| 3600.00| 0.13 | <2.0 | 256.00| <0.50| 12.10| 31.30| 84.00| 2.40
8-9cm | <0.10| 296.00| 34.20| 3400.00| 0.13 | <2.0 | 251.00| <0.50| 13.50| 30.00| 84.60| 2.20
9-10 <0.10| 310.00| 38.50| 3700.00| 0.16 | <2.0 | 296.00| <0.50| 17.40| 33.00| 88.50| 2.50
cm
10-11 | <0.10| 298.00| 33.40| 3600.00| 0.15 | <2.0 | 294.00| <0.50| 11.00| 32.00| 86.60| 2.80
cm
11-12 | <0.10| 303.00| 36.90| 3600.00| 0.16 | <2.0 | 305.00{ <0.50| 17.60| 32.80| 90.00| 2.80
cm
12-13 | <0.10| 297.00| 32.60| 3700.00| 0.15 | <2.0 | 335.00| <0.50| 14.50]| 35.00| 93.60| 2.60
cm
1314 | <0.10| 256.00| 28.60| 2900.00| 0.15 | <2.0 | 316.00| <0.50| 9.04 | 31.30| 82.70]| 1.90
cm
14-15 | <0.10| 255.00| 25.70| 2300.00| 0.15 | <2.0 | 256.00| <0.50| 8.83 | 26.60| 71.90| 2.00
cm
1516 | <0.10| 228.00| 25.60| 2500.00| 0.16 | <2.0 | 290.00| <0.50| 9.49 | 25.80| 71.00| 1.90
cm
1617 | <0.10| 243.00| 29.00| 3000.00| 0.19 | <2.0 | 341.00| <0.50| 11.10]| 30.00| 75.60| 2.70
cm
17-18 | <0.10| 232.00| 24.40| 3000.00| 0.14 | <2.0 | 331.00{ <0.50| 9.16 | 28.80| 70.40| 2.40
cm
1819 | <0.10| 280.00| 27.10| 2800.00| 0.18 | <2.0 | 341.00| <0.50| 10.70| 28.60| 68.00| 2.80
cm
1920 | <0.10| 245.00| 29.30| 3200.00| 0.18 | <2.0 | 362.00| <0.50| 10.90| 30.40| 73.40| 3.30
cm
2021 | <0.10| 325 28.5 | 3400 0.205| <2.0 | 399 <0.50|9.99 |31 66 6.7
cm
21-22 | <0.10| 295 30.3 | 4200 0.194| <2.0 | 420 <0.50| 10.3 | 31.7 | 66.6 | 6.5
cm
22-23 | <0.10]| 338 31.6 | 4300 0.2 <2.0 | 433 <0.50| 10.1 |31.2 |65.1 |6.9
cm
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2324 | <0.10| 328 32 4200 0.206| <2.0 | 453 <0.50| 9.76 | 32 63.8 | 7.2
cm

24-25 | <0.10| 356 26.3 | 3500 0.171| <2.0 | 364 <0.50| 8.41 | 26.3 | 54.8 |58
cm

2526 | <0.10| 227 18.3 | 2700 0.128| <2.0 | 278 <0.50| 6.59 |21.7 (449 |4
cm

26-27 | <0.10| 233 18.9 | 2200 0.143| <2.0 | 314 <0.50| 6.49 | 219 (446 |4
cm

27-28 | <0.10| 204 18.6 | 1700 0.145| <2.0 | 371 <0.50| 5.83 | 25 448 |54
cm

2829 |<0.10| 251 28.8 | 2000 0.202| <2.0 | 530 <0.90|7.22 |34.6 |54.7 | 10.8
cm

2930 |0.11 | 337 39.9 | 3100 0.258| <2.0 | 752 <0.50| 9.57 | 49 705 | 17.5
cm

Table F5: NW50

NW50 Al Sh As Ba Be Bi B Cd Ca Cr Co
0-1cm 10800| 1.52 | 108.00| 4990 | 0.47 |<0.20| 8.6 0.524 | 8550 |24.1 | 16.7
1-2cm 12200| 1.50 | 93.50 | 5300 | 0.51 |<0.20|100 |0.518 | 8240 |27.1 |16.1
2-3cm 15600| 1.57 | 163.00| 3690 | 0.65 |<0.20|13.9 |0.391 | 7640 | 34.0 | 15.9
34 cm 19900| 2.13 | 212.00| 1830 | 0.92 |0.21 |17.7 |0.361 | 6850 |42.3 | 10.7
4-5cm 22700( 3.50 |240.00/ 1350 [0.99 |0.25 |17.9 |0.528 | 6680 |453 (104
56 cm 26200( 3.76 |86.80 | 1000 |1.12 |0.30 |19.3 | 0570|6290 |53.7 |12.1
6-7 cm 27200| 1.96 | 20.60 | 850 1.10 |0.32 |18.3 |0.444 | 5910 |57.1 | 13.3
7-8 cm 28000| 0.62 | 29.10 | 841 1.04 031 |184 |0.527 | 5750 |58.4 | 16.7
8-9 cm 28100| 0.39 | 23.20 | 955 1.06 |0.28 |17.5 |0.430 |5420 |57.7 |16.1
9-10 cm 28600( 0.30 | 14.60 | 917 1.17 ]0.29 |19.4 |0.456 | 5950 |58.9 | 12.9
10-11cm | 27800| 0.29 | 14.20 | 836 125 (031 |17.7 |0.522 | 5630 |57.9 | 16.0
11-12 cm | 29400( 0.31 | 17.30 | 901 131 (032 |17.6 |0.519 | 5800 |58.8 |21.0
12-13cm | 28600| 0.27 | 11.90 | 849 1.12 |0.30 |17.7 |0.456 | 5390 |58.7 | 13.3
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1314 cm | 29800/ 0.30 | 13.60 | 831 1.11 | 0.33 |19.0 | 0.461 | 5520 |61.8 | 14.9
14-15cm | 29500| 0.27 | 12.00 | 818 1.03 |0.30 |17.6 |0.489 | 5290 |61.6 |21.7
1516 cm | 28900| 0.28 | 20.80 | 750 093 |0.28 |17.2 |0.375 5130 |61.2 |16.3
16-17 cm | 27200| 0.27 | 18.10 | 692 1.01 |0.28 |17.9 |0.425|4920 |56.5 |16.0
17-18 cm | 28900| 0.26 | 12.30 | 749 1.02 |0.31 |18.0 |0.504 | 5130 |61.8 |16.8
1819 cm | 27900| 0.26 | 16.90 | 684 1.03 |0.29 |17.6 |0.511 | 4880 |57.5 |17.1
1920 cm | 27600| 0.26 | 15.20 | 675 1.08 |0.30 |19.7 |0.529 | 5070 |56.8 |14.7
20-21 cm | 28000| 0.27 | 11.00 | 756 1.04 |0.31 |17.2 |0.598 | 4970 |59.8 | 20.7
21-22 cm | 27500( 0.26 | 14.90 | 731 1.07 |0.30 |17.9 |0.658 | 5060 |55.1 |21.0
22-23cm | 27100| 0.25 | 15.20 | 746 1.02 |0.29 |19.3 |0.597 | 5290 |55.8 |16.8
2324 cm | 23100| 0.24 | 19.90 | 687 0.88 |0.25 |17.0 | 0.668 | 4780 |47.9 | 16.4
24-25cm | 25900( 0.24 | 14.80 | 701 0.96 |0.27 |17.3 |0.660 [ 4890 |52.4 |17.2
2526 cm | 26500( 0.27 | 11.30 | 733 097 |0.28 |16.7 |0.505 | 5140 | 62.6 | 22.0
26-27 cm | 26700| 0.27 | 12.10 | 756 1.04 |0.29 |185 |0.646 | 5120 |56.2 | 15.8
27-28 cm | 26600| 0.26 | 11.00 | 746 1.04 |0.28 |19.3 |0.522 | 5300 |56.5 |23.6
2829 cm | 26000| 0.26 | 16.40 | 689 1.08 |0.25 |20.1 |0.757 | 5100 |53.1 |18.7
29-30cm | 25300( 0.21 | 11.30 | 700 094 |0.25 |18.0 |0.449 [ 4850 |53.9 |16.1
NW50 Cu Fe Pb Li Mg Mn Mo Ni P K Se
0-1cm 24.0 92500 |6.02 |11.1 |4270 | 158000 | 159 |36.5 | 2020 | 3040 |0.69
1-2cm 26.9 75500 |6.57 |13.6 | 4740 | 167000 | 156 |39.0 | 1810 | 3340 |0.72
2-3cm 31.8 120000 | 8.63 | 17.3 | 5460 | 79000 |113 |37.6 | 3250 | 3160 |1.04
3-4cm 39.5 121000 | 12.50 | 21.5 | 6210 | 22000 |51.5 |35.9 |5110 | 3280 | 1.06
4-5cm 44.6 120000 | 15.30 | 21.8 | 6380 | 14000 |44.2 |41.9 | 6590 | 3430 |1.18
5-6 cm 52.5 76600 |17.40 | 25.8 | 7520 | 8660 21.2 | 50.8 | 4070 | 4030 |1.30
6-7 cm 55.5 49200 | 15.50 | 27.6 | 7980 | 5550 15.3 | 51.7 | 2730 | 4430 |1.12
7-8 cm 58.1 51600 |14.30 | 27.6 | 8470 | 4580 18.1 | 56.0 | 2590 | 4660 | 1.31
8-9 cm 57.0 53900 |14.40 | 26.9 | 8070 | 7480 185 | 64.1 | 2780 | 4460 | 1.26
9-10 cm 56.7 47200 | 14.90 | 29.9 | 8490 | 6290 10.3 | 51.1 | 2610 | 4670 |1.11
1011 cm | 55.9 49600 | 16.50 | 28.7 | 8580 | 4170 11.0 | 59.1 | 2730 | 4510 | 1.22
11-12cm | 56.8 51100 |17.50 | 30.3 | 8440 | 4380 13.2 | 68.9 | 2940 |4520 |1.21
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12-13cm | 53.6 40800 | 14.70 | 30.5 | 8450 | 4050 8.12 | 51.6 | 2280 | 4630 |1.11
1314cm | 56.5 43900 | 15.90 | 334 | 9120 |4010 9.15 | 61.7 | 2090 | 5030 |1.01
1415cm | 55.4 44600 | 14.50 | 32.6 | 9270 | 6260 8.12 | 65.9 | 1890 | 5010 | 0.96
1516 cm | 52.9 60600 | 13.40 | 30.9 | 9160 | 6360 10.8 | 60.1 | 1930 | 4990 | 0.96
16-17cm | 49.6 71700 | 13.50 | 28.4 | 8720 | 6950 8.16 | 61.2 | 2180 | 4470 | 0.96
17-18cm | 53.2 56700 14.50 | 33.6 | 9270 | 5460 5.62 |58.2 | 1810 | 5120 | 0.93
1819cm |51.3 72800 |14.10 | 29.7 | 8830 | 6510 7.82 | 62.7 | 2590 | 4930 | 1.03
1920cm | 52.0 77000 |15.90 |30.1 | 8360 |6910 7.33 | 58.5 | 4080 | 4510 |1.10
2021 cm | 56.1 54300 | 16.20 | 30.6 | 8850 | 4220 7.59 | 70.4 | 2130 | 4450 | 1.05
21-22 cm 53.5 70900 | 15.80 | 28.7 | 8370 | 7640 10.0 | 74.3 | 2220 | 4300 | 1.04
22-23cm | 54.6 72300 |14.60 | 30.8 | 8330 | 11000 |6.85 | 62.3 | 2820 | 4500 | 1.16
2324cm | 46.9 96200 |13.40 | 24.2 | 7390 | 19500 |6.58 | 61.0 | 4500 | 3730 | 1.06
24-25cm | 52.1 77200 | 14.30 | 27.7 | 7850 | 9640 6.66 | 61.2 | 4690 | 4030 | 0.99
2526 cm | 52.2 63200 | 14.80 | 30.3 | 8670 | 3800 9.03 | 69.7 | 2190 | 4310 |1.17
26:27cm | 52.4 66200 | 14.10 | 29.9 | 8460 | 4660 8.13 | 56.4 | 2780 | 4320 | 1.07
27-28cm | 54.6 58200 | 13.80 | 30.6 | 8530 | 3540 10.2 | 71.9 | 2000 | 4380 | 1.23
2829cm | 52.6 84400 |12.80 |26.5 | 7770 | 5580 8.99 | 62.3 | 3740 | 4070 | 1.24
29-30cm | 49.1 65100 |12.70 | 27.0 | 7740 | 3700 5.93 | 55.6 | 2270 | 4020 | 1.05
NWS50 Ag Na | Sr S T Sn Ti w U \% Zn Zr

0-1cm <0.10 | 213 | 122 | 1000 | 0.267 | <2.0 | 247 | <050 |37.6 [223 |97.1 |1.2
1-2 cm <0.10 | 224 | 127 | 1300 | 0.293 | <2.0 | 268 |<0.50 [39.9 (243 |101 |17
2-3cm <0.10 | 246 | 93.7 | 1700 | 0.253 | <2.0 | 356 |<0.50 |44.1 318 | 943 | 1.0
3-4 cm <0.10 | 289 | 64.9 | 1800 | 0.220 | <2.0 | 444 | 0.56 53.8 [41.7 | 104 |11
4-5cm 0.10 301 | 58.6 | 3100 | 0.248 | <2.0 | 448 | 0.61 579 (494 | 138 | 1.6
5-6 cm 0.13 347 | 54.3 | 4700 | 0.325 | <2.0 | 525 | <0.50 |68.2 |554 [144 |19
6-7 cm 0.13 367 | 48.8 | 4100 | 0.367 | <2.0 | 563 | <0.50 | 655 |57.2 [139 |21
7-8 cm 0.14 375 | 51.3 | 4000 | 0.372 | <2.0 | 581 | <0.50 |61.8 |58.1 [149 |21
8-9cm 0.12 356 | 51.9 | 3600 | 0.348 | <2.0 | 590 |<0.50 |59.3 |58.8 148 |21
9-10 cm 0.12 391 | 51.7 | 2700 | 0.335 | <2.0 | 617 | <0.50 |60.6 |60.4 [161 |23
10-11 cm 0.13 374 | 49.8 | 3200 | 0.350 | <2.0 | 574 | <0.50 |60.9 |615 [168 |2.8
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11-12 cm 0.13 379 | 48.9 | 3700 | 0.381 | <2.0 | 612 | <0.50 | 65.7 | 62.9 | 170 | 2.7
12-13cm | 0.13 | 385 |48.6 | 2100 | 0.357 |<2.0 | 592 |<0.50 |55.3 [59.3 | 148 |25
13-14cm | 0.13 |385 |49.0 | 2200 | 0.391 |<2.0 | 690 |<0.50 |56.3 [61.2 | 163 |2.6
14-15cm | 0.12 | 375 |48.3 | 2200 | 0.391 |<2.0 | 684 | <0.50 |48.0 [59.6 | 144 |2.6
1516 cm 0.12 391 |47.6 | 2300 | 0.369 | <2.0 | 717 | <050 |47.3 | 59.8 |145 |28
1617 cm 0.11 390 |45.7 | 2200 | 0.352 | <2.0 | 765 | <0.50 |51.9 | 574 |146 |2.2
17-18cm | 0.13 398 | 47.8 | 1800 | 0.351 | <2.0 | 745 |<0.50 | 40.9 |59.9 | 154 | 3.3
1819 cm 0.11 407 | 46.0 | 2400 | 0.371 | <2.0 | 697 | <0.50 |45.8 |58.7 | 152 |31
1920 cm 0.12 423 | 46.6 | 2600 | 0.396 | <2.0 | 752 | <0.50 |59.4 | 599 |171 |25
2021 cm 0.13 382 | 46.6 | 3100 | 0.385 | <2.0 | 690 | <0.50 |49.6 |59.6 | 168 |27
21-22 cm 0.12 386 | 45.9 | 3700 | 0408 | <2.0 | 675 | <0.50 | 53.0 [58.4 |162 |26
22-23 cm 0.13 397 | 45.3 | 2700 | 0.384 | <2.0 | 732 | <0.50 |51.6 [58.2 |161 | 2.0
2324 cm 0.11 356 |41.3 | 2600 | 0.349 | <2.0 | 589 |<0.50 |48.1 |52.6 |143 |20
24-25 cm 0.12 358 |41.8 | 2900 | 0.408 | <2.0 | 607 | <0.50 | 62.3 |54.4 |161 |2.7
2526cm | 0.11 |369 |43.0 | 3700 | 0.374 | <2.0 | 649 |<0.50 |60.2 |57.9 |160 |3.1
26-27 cm 0.12 365 | 445 | 3300 | 0.369 | <2.0 | 718 | <0.50 | 594 |[57.8 | 174 | 2.8
27-28 cm 0.12 368 | 46.1 | 4000 | 0.405 | <2.0 | 647 | <0.50 |63.8 [56.9 | 163 |29
2829 cm 0.11 389 | 43.4 | 4000 | 0.3% |<2.0 | 648 |<0.50 |63.2 [56.4 | 187 | 2.3
29-30 cm 0.11 369 | 43.1 | 2700 | 0.328 | <2.0 | 579 | <0.50 | 67.3 [55.9 | 137 |2.8
Table F6: NW60

NW60 | Al Sb As Ba Be Bi B Cd Ca Cr Co
0-1 cm | 8530.00 | 0.84 | 88.30 140.00 | 0.56 | <0.20 | 27.70 | 0.26 | 13400.00| 14.80 6.04
1-2cm | 9660.00 | 1.07 | 73.20 112.00 | 0.57 | <0.20 | 24.40 | 0.28 | 10100.00| 16.60 7.26
2-3cm | 11300.00] 1.39 | 85.40 125.00 | 0.67 | <0.20 | 27.40 | 0.32 | 9660.00 | 19.80 8.38
3-4 cm| 12000.00| 1.93 | 74.60 101.00 | 0.69 | <0.20 | 20.60 | 0.38 | 8630.00 | 21.50 9.13
4-5cm| 11400.00 2.11 | 76.60 |94.30 |0.67 | <0.20 | 18.70 | 0.38 | 8080.00 | 20.80 8.88
5-6 cm | 12200.00| 2.57 | 81.40 |94.60 |0.62 |<0.20 |18.70 | 0.40 | 7630.00 | 22.50 8.56
6-7 cm | 15600.00) 3.35 | 106.00 | 116.00 | 0.74 | <0.20 | 21.90 | 0.49 | 9240.00 | 29.70 10.50
7-8 cm | 11800.00] 2.84 | 77.40 101.00 | 0.61 | <0.20 | 20.60 | 0.38 | 7400.00 | 21.60 7.63
8-9 cm | 15400.00| 3.35 | 66.10 113.00 | 0.68 | <0.20 | 18.50 | 0.48 | 7890.00 | 28.70 9.18
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9-10 15300.00| 2.73 | 53.40 | 108.00 | 0.73 | <0.20 | 18.10 | 0.44 | 7710.00 | 28.10 9.18
cm
10-11 | 12500.00] 1.82 | 41.50 |89.40 |0.73 |<0.20 |16.00 | 0.42 | 6780.00 | 21.80 7.93
cm
11-12 | 12600.00| 1.25 | 38.0 83.50 | 0.66 | <0.20 | 15.00 | 0.38 | 6360.00 | 22.40 8.16
cm
12-13 | 10000.00| 0.60 | 26.60 |69.20 | 0.56 | <0.20 | 12.40 | 0.34 | 5700.00 | 18.10 6.90
cm
1314 | 11900.00] 0.51 | 23.80 |83.60 | 0.63 |<0.20 |14.20 | 0.41 | 6310.00 | 22.20 7.99
cm
14-15 | 13300.00| 0.40 | 19.10 |92.20 | 0.65 |<0.20 |16.60 | 0.36 | 6750.00 | 24.90 8.32
cm
1516 | 12900.00| 0.34 | 16.70 |92.00 | 0.64 | <0.20 | 14.60 | 0.37 | 6670.00 | 25.20 7.70
cm
16-17 | 12600.00| 0.28 | 13.70 |86.60 | 0.61 | <0.20 | 13.20 | 0.31 | 5910.00 | 23.00 7.30
cm
17-18 | 12800.00| 0.25 | 12.00 |86.40 | 0.68 |<0.20 |12.80 | 0.33 | 5640.00 | 23.60 7.97
cm
1819 | 11500.00| 0.21 | 10.10 |78.60 | 0.61 |<0.20 |11.60 | 0.31 | 5300.00 | 21.00 7.81
cm
1920 | 13500.00] 0.24 | 10.20 |92.50 | 0.65 |<0.20 |12.70 | 0.36 | 5700.00 | 25.50 8.62
cm
20-21 | 12800.00 0.21 | 8.88 89.20 | 0.64 | <0.20 | 11.80 | 0.37 | 5300.00 | 24.00 8.22
cm
21-22 | 12700.00| 0.20 | 7.98 89.90 |0.60 |<0.20 | 12.20 | 0.36 | 5580.00 | 24.40 8.21
cm
22-23 | 14000.00 0.21 | 8.05 93.40 |0.69 |<0.20 | 12.30 | 0.41 | 5240.00 | 25.80 9.10
cm
23-24 | 13400.00/ 0.18 | 7.66 85.60 | 0.69 | <0.20 |11.20 | 0.42 | 5420.00 | 24.50 8.77
cm
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24-25 | 14800.00/ 0.15 | 7.41 92.90 |0.77 | <0.20 | 11.90 | 0.44 |5720.00 | 24.40 8.78
cm

2526 | 16900.00/ 0.18 | 8.22 106.00 | 0.87 | <0.20 | 13.10 | 0.47 | 6870.00 | 27.70 10.60
cm

26-27 | 16600.00| 0.18 | 7.77 107.00 | 0.83 | <0.20 | 14.10 | 0.45 | 6900.00 | 28.50 9.92
cm

27-28 | 12700.00| 0.14 | 6.21 85.10 | 0.66 | <0.20 | 10.40 | 0.34 | 5680.00 | 21.40 8.40
cm

28-29 | 12900.00/ 0.16 | 6.36 84.90 | 0.67 | <0.20 |11.40 | 0.33 | 5860.00 | 22.80 9.28
cm

29-30 | 12200.00/ 0.13 | 5.58 83.20 | 0.62 | <0.20 | 10.30 | 0.33 | 5520.00 | 22.10 8.33
cm

NW60 | Cu Fe Pb Li Mg Mn Mo | Ni P K Se

0-1 14.40| 47500.00 4.70 | 5.80 | 3220.00| 1060.00| 2.26| 15.20| 2000.00| 1530.00| 0.75

cm

1-2 15.90| 40500.00| 5.14 | 6.90 | 3160.00) 702.00 | 2.44| 17.30| 1830.00| 1420.00| 0.68

cm

2-3 20.10| 43400.00| 6.52 | 8.10 | 3590.00( 715.00 | 3.23| 21.30| 1930.00| 1560.00| 0.90

cm

3-4 23.10( 36700.00] 8.20 | 9.10 | 3400.00| 493.00 | 4.04| 22.70| 1470.00| 1410.00| 0.89

cm

4-5 22.80( 35700.00 8.81 | 9.20 | 3290.00| 448.00 | 4.39| 22.20| 1320.00| 1320.00| 0.85

cm

5-6 26.10( 34000.00] 9.19 | 10.30| 3540.00| 411.00 | 4.63| 23.10| 1220.00| 1470.00| 0.97

cm

6-7 33.50| 41600.00| 10.90| 12.50| 4490.00| 520.00 | 5.43| 30.30| 1470.00| 1780.00| 1.17

cm

7-8 25.00| 34700.00| 7.82 | 10.30| 3340.00| 466.00 | 4.23| 21.90| 1270.00| 1400.00| 0.79

cm

8-9 31.30( 35500.00 8.70 | 13.20| 4170.00| 417.00 | 4.94| 27.60| 1160.00| 1800.00| 1.05

cm
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9-10

cm

31.60

33400.00

8.16

13.20

4040.00

355.00

5.29

27.20

1140.00

1740.00

1.18

1011

cm

27.00

29100.00

6.98

11.30

2970.00

279.00

5.20

22.80

908.00

1230.00

1.04

11-12

cm

28.80

30400.00

5.91

9.60

2950.00

276.00

4.99

23.00

993.00

1270.00

0.96

12-13

cm

24.20

24700.00

4.73

7.60

2440.00

232.00

3.78

19.40

806.00

990.00

0.81

13-14

cm

28.30

26500.00

4.94

9.60

2920.00

259.00

4.24

22.10

940.00

1260.00

0.84

14-15

cm

30.00

26700.00

4.77

12.50

3540.00

274.00

4.76

23.50

1020.00

1530.00

0.91

1516

cm

30.50

26400.00

4.70

11.80

3420.00

277.00

4.95

24.30

970.00

1320.00

0.81

1617

cm

26.30

26800.00

4.33

11.30

3050.00

255.00

5.17

21.60

861.00

1300.00

0.84

17-18

cm

26.10

26700.00

4.22

11.50

3080.00

254.00

4.99

21.40

871.00

1340.00

0.79

18-19

cm

25.10

25300.00

4.02

11.00

3020.00

233.00

4.58

20.00

751.00

1340.00

0.75

19-20

cm

27.90

28400.00

4.71

13.00

3350.00

260.00

5.30

23.10

823.00

1460.00

0.88

20-21

cm

27.80

25200.00

4.38

12.40

3250.00

243.00

4.65

23.20

758.00

1370.00

0.83

21-22

cm

29.10

25400.00

4.55

13.20

3290.00

230.00

5.08

23.80

770.00

1440.00

0.85

22-23

cm

30.10

27800.00

4.60

13.50

3280.00

234.00

5.81

25.30

797.00

1490.00

0.91

23-24

cm

28.10

29400.00

4.63

12.50

3150.00

238.00

5.40

23.40

754.00

1380.00

0.67
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24-25 | 27.00| 32900.00| 4.56 | 12.80| 3230.00| 263.00 | 5.21| 23.10| 798.00 | 1410.00| 0.81

cm

2526 | 29.60| 39700.00| 5.12 | 14.30| 3710.00| 316.00 | 5.70| 25.60| 954.00 | 1610.00| 0.93

cm

26-27 | 28.90| 38400.00| 5.09 | 14.30| 3780.00| 322.00 | 5.45| 25.60| 957.00 | 1630.00| 0.78

cm

27-28 | 23.00| 32300.00| 4.05 | 10.80| 2870.00| 261.00 | 4.81| 20.40| 758.00 | 1220.00| 0.66

cm

2829 | 24.10| 32900.00| 4.22 | 11.40| 2990.00| 268.00 | 5.06| 21.40| 798.00 | 1310.00| 0.58

cm

29-30 | 22.20| 30800.00| 4.21 | 10.90| 3170.00| 265.00 | 4.72| 19.80| 703.00 | 1370.00| 0.66

cm

NWG60 | Ag Na Sr S T Sn | Ti W U \% Zn Zr
0-1 <0.10 | 410.00| 73.70 | 4900.00 | 0.05 | <2.0 | 165.00 | <0.50 | 7.53 | 23.20 | 73.50 | 1.90
cm

1-2 <0.10 |411.00| 54.20 | 5100.00 | 0.07 | <2.0 | 182.00 | <0.50 | 9.28 | 25.70 | 61.60 | 2.00
cm

2-3 <0.10 | 439.00| 55.90 | 5900.00 | 0.09 | <2.0 | 216.00 | <0.50 | 11.80 | 30.60 | 71.60 | 2.50
cm

34 <0.10 | 452.00| 44.40 | 6300.00 | 0.11 | <2.0 | 229.00 | <0.50 | 13.70 | 32.10 | 77.80 | 3.20
cm

4-5 <0.10 | 417.00| 41.50 | 6300.00 | 0.10 | <2.0 | 216.00 | <0.50 | 13.80 | 32.30 | 78.90 | 3.60
cm

5-6 <0.10 | 413.00| 39.70 | 6400.00 | 0.11 | <2.0 | 253.00 | <0.50 | 14.60 | 32.90 | 79.90 | 3.50
cm

6-7 <0.10 | 515.00| 47.70 | 8800.00 | 0.13 | <2.0 | 320.00 | <0.50 | 18.70 | 41.50 | 99.10 |4.40
cm

7-8 <0.10 | 349.00| 41.80 | 6700.00 | 0.11 | <2.0 | 250.00 | <0.50 | 15.80 | 31.60 | 76.90 | 3.20
cm

8-9 <0.10 | 471.00| 42.70 | 7800.00 | 0.14 | <2.0 | 322.00 | <0.50 | 21.10 | 38.70 | 95.00 | 2.70
cm
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9-10 | <0.10 |426.00| 42.90 | 7900.00 | 0.14 | <2.0 | 307.00 | <0.50 | 22.50 | 39.20 | 91.70 | 2.80
cm
10-11 | <0.10 | 333.00| 37.80 | 6600.00 | 0.12 | <2.0 | 230.00 | <0.50 | 21.40 | 32.70 | 81.70 | 3.10
cm
11-12 | <0.10 | 39600 | 35.20 | 6500.00 | 0.11 | <2.0 | 222.00 | <0.50 | 18.20 | 33.30 | 79.30 | 2.90
cm
12-13 | <0.10 | 297.00| 31.50 | 5500.00 | 0.08 | <2.0 | 163.00 | <0.50 | 14.00 | 27.70 | 68.60 | 2.40
cm
1314 | <0.10 | 331.00| 36.10 | 6100.00 | 0.09 | <2.0 | 224.00 | <0.50 | 15.00 | 32.80 | 82.00 | 3.00
cm
14-15 | <0.10 | 398.00| 38.M0 | 6400.00 | 0.13 | <2.0 | 267.00 | <0.50 | 17.10 | 37.00 | 82.80 | 3.00
cm
1516 | <0.10 | 334.00| 37.50 | 5700.00 | 0.13 | <2.0 | 186.00 | <0.50 | 18.00 | 36.20 | 82.70 | 2.30
cm
16-17 | <0.10 | 301.00| 34.30 | 5700.00 | 0.12 | <2.0 | 186.00 | <0.50 | 16.70 | 36.40 | 74.10 | 1.50
cm
17-18 | <0.10 | 303.00| 32.90 | 480000 | 0.13 | <2.0 | 203.00 | <0.50 | 15.20 | 36.60 | 72.10 | 2.20
cm
1819 | <0.10 | 332.00| 30.40 | 4500.00 | 0.12 | <2.0 | 192.00 | <0.50 | 13.70 | 33.50 | 67.40 | 2.00
cm
1920 | <0.10 | 263.00| 33.20 | 5500.00 | 0.14 | <2.0 | 240.00 | <0.50 | 16.40 | 37.60 | 80.30 | 2.30
cm
20-21 | <0.10 | 288.00| 31.00 | 5400.00 | 0.14 | <2.0 | 221.00 | 0.62 | 16.30 | 34.40| 79.40 | 2.10
cm
21-22 | <0.10 | 282.00| 32.70 | 5600.00 | 0.13 | <2.0 | 221.00 | <0.50 | 17.10 | 34.10 | 81.40 | 1.90
cm
22-23 | <0.10 | 306.00| 32.10 | 6000.00 | 0.15 | <2.0 | 240.00 | <0.50 | 16.50 | 36.30 | 91.30 | 1.70
cm
2324 | <0.10 | 265.00| 31.20 | 4900.00 | 0.14 | <2.0 | 205.00 | <0.50 | 15.90 | 37.20 | 90.30 | 1.90
cm
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24-25 | <0.10 | 271.00| 32.80 | 4500.00 | 0.13 | <2.0 | 211.00 | <0.50 | 16.60 | 39.90 | 91.80 | 1.50
cm
2526 | <0.10 | 332.00| 38.40 | 4400.00 | 0.14 | <2.0 | 228.00 | <0.50 | 19.00 | 46.10 | 108.00 | 1.90
cm
26-27 | <0.10 | 321.00| 38.90 | 4400.00 | 0.13 | <2.0 | 262.00 | <0.50 | 18.30 | 45.10 | 105.00 | 1.30
cm
27-28 | <0.10 | 244.00| 31.10 | 3300.00 | 0.11 | <2.0 | 187.00 | <0.50 | 15.10 | 36.00 | 87.50 | 1.70
cm
2829 | <0.10 | 248.00| 32.10 | 3900.00 | 0.12 | <2.0 | 211.00 | <0.50 | 15.10 | 37.60 | 90.70 | 2.00
cm
2930 | <0.10 | 259.00| 30.30 | 3600.00 | 0.11 | <2.0 | 209.00 | <0.50 | 13.80 | 36.10 | 83.80 | 1.60
cm

Table F7:NW70
NW70 Al Sb As Ba |Be Bi B Cd Ca Cr Co
0-1cm 2300 0.73 16.2 169 | 0.12 | <0.20 | 26.7 | 0.198 | 8930 | 5.31 | 2.32
1-2cm 2890 0.82 19.8 207 |1 0.14 | <0.20 | 27 0.21 9070 | 7.14 | 2.77
2-3cm 2990 0.78 194 203 | 0.16 | <0.20 | 25.2 | 0.231 | 8720 | 6.7 2.96
3-4 cm 3330 0.85 214 220 | 0.19 | <0.20 | 26.8 | 0.252 | 9050 | 7.44 | 3.26
4-5 cm 3480 0.92 22.2 213 | 0.2 <0.20 | 26.8 | 0.261 | 9260 | 7.74 | 3.39
5-6 cm 3580 0.93 225 200 | 0.19 | <0.20 |24.2 | 0.265 | 8670 | 8.3 3.46
6-7 cm 4280 1.17 24.8 184 | 0.25 | <0.20 | 23.8 | 0.297 | 8690 | 9.53 | 3.99
7-8 cm 5390 1.43 27.6 175 | 0.34 | <0.20 | 22.4 | 0.37 8890 | 12.3 |4.64
89 cm 6250 1.57 30.7 151 | 0.36 | <0.20 | 18.8 | 0.367 | 7800 | 14.2 | 5.39
9-10cm | 7880 1.92 447 180 | 0.44 | <0.20 | 20.1 | 0.453 | 8620 | 18.1 | 6.86
10-11 cm | 9830 2.09 33.8 165 | 0.5 <0.20 | 16.9 | 0.446 | 7820 | 226 | 8.01
11-12 cm | 10300 1.99 255 151 | 0.52 | <0.20 | 13.2 | 0.413 | 6350 | 23.1 | 8.03
12-13 cm | 12000 1.88 22.8 153 | 0.61 | <0.20 |11 0.446 | 5390 | 26.8 | 9.07
1314 cm | 13500 1.14 18.8 154 | 0.67 | 0.21 9.6 0.386 | 5330 | 29.8 | 10.2
14-15cm | 17800 |0.81 |23 198 | 0.89 [ 0.27 |9.8 |[0.473 |54% |38.1 |13.3
1516 cm | 17400 | 0.6 21.1 187 | 0.87 | 0.27 9.4 0.46 5220 | 37.3 | 13.3
1617 cm | 19200 | 0.46 21.2 208 | 0.98 | 0.3 9.5 0.502 | 5590 |41.2 |14.3
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17-18 cm | 19500 | 0.38 19 205 (0.98 | 0.3 9.9 |0.514 | 5570 |42.3 | 14.2
1819 cm | 21500 | 0.36 20.7 217 | 1.06 | 0.33 11.2 | 0.536 | 5940 |46.6 | 154
1920 cm | 21500 | 0.38 19.6 218 [1.07 | 0.34 |11.4 | 0525 | 5770 | 46.8 | 155
20-21 cm | 22800 | 0.35 20.4 227 | 1.11 | 0.34 |125 |0.509 | 5620 |48.8 |16
21-22 cm | 24400 |0.34 19.5 236 |1.18 | 0.38 13.3 | 0.456 | 5830 |52.9 | 16.7
22-23 cm | 23000 | 0.3 14.2 221 | 1.13 | 0.35 12.1 | 0.377 | 5000 |49.3 | 15.1
2324 cm | 25700 | 0.31 14.2 241 | 1.25 | 041 13 0.399 | 5320 |55.3 | 16.8
24-25cm | 26100 | 0.3 134 247 |1.23 | 041 13.6 | 0.395 | 5200 |56.2 | 16.5
2526 cm | 27900 | 0.29 11.4 263 | 1.34 | 0.42 15.3 | 0.414 | 5270 | 58.6 | 16.6
26-27 cm | 27100 | 0.27 7.76 264 | 1.39 | 0.43 15 0.348 | 5480 |57.2 |14.5
27-28 cm | 29500 | 0.28 9.13 290 [ 1.39 | 041 15.7 | 0.353 | 5190 | 60 15.7
2829 cm | 30700 | 0.29 9.99 304 (139 |04 17.4 | 0.387 | 5340 |62 16.5
2930 cm | 31200 | 0.29 8.99 318 [ 1.41 | 041 16.7 | 0.326 | 5450 | 64 16.5
NW70 Cu Fe Pb Li Mg Mn Mo Ni P K Se
0-1 cm 7.88 10700 | 2.66 2.7 |2100 | 375 0.51 | 5.54 | 1260 | 1180 |0.71
1-2 cm 8.55 11900 | 3.24 3 2130 | 318 0.69 | 6.61 | 1410 | 1190 | 0.85
2-3cm 8.83 11800 | 3.5 29 |2060 |294 0.65 | 6.86 | 1490 | 1080 | 0.91
3-4 cm 9.93 12700 | 3.55 3.2 |2190 | 305 0.76 | 7.47 | 1630 | 1120 | 0.76
4-5 cm 12.7 13300 | 3.92 3.4 |2260 |304 0.77 | 7.67 | 1700 | 1140 | 0.99
5-6 cm 10.7 13600 | 4.15 3.5 |2180 | 289 0.8 |8.27 | 1590 | 1060 | 0.92
6-7 cm 13.7 14200 | 5.34 4.4 | 2360 |283 0.91 | 9.72 | 1640 | 1140 |1
7-8 cm 16.3 15900 | 6.6 6.4 |2680 | 304 1.16 | 11.9 | 1610 | 1230 | 0.96
8-9 cm 19.6 16600 | 7.46 8.4 |2960 | 283 1.41 | 13.9 | 1320 | 1270 | 0.96
9-10cm | 23.8 22400 | 8.96 10.7 | 3600 341 1.74 | 17.2 | 1500 | 1520 | 1.15
1011 cm | 29 20900 | 9.39 15 4430 | 325 2.1 |20.9 |1150 | 1930 |1.25
11-12cm | 29.4 20100 | 8.25 16.6 | 4600 | 302 212 | 21 835 | 2010 |1.02
12-13cm | 33.8 21600 | 8.25 19.6 | 5160 | 302 2.63 | 24 700 | 2420 |1.04
1314 cm | 38.4 20700 | 8.88 23.7 | 6000 | 291 3.33 | 27.6 | 479 | 2700 | 1.07
14-15cm | 50 25900 | 11.4 30.6 | 7640 | 345 458 |37.1 | 517 |3650 | 1.3
1516 cm | 48.5 25300 | 11 30.2 | 7590 | 332 44 |38.2 | 453 |3630 |1.26
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16-17 cm | 52.7 27100 | 12.3 32.8 | 8340 | 367 4.75 | 409 | 448 3970 | 1.39
17-18 cm | 52.8 27100 | 12.2 33.7 | 8470 | 372 448 | 385 | 454 | 4060 |1.17
1819cm | 55.8 29500 | 13.2 36.5 | 9260 | 415 496 |41.7 | 481 | 4520 |1.32
1920 cm | 54.2 29500 | 13.4 35.8 | 9110 | 412 5.05 | 42 500 |4510 |1.28
2021 cm | 52.7 31100 | 13.8 37.4 | 9580 |421 5.2 43.1 | 501 |4800 |1.19
21-22 cm | 50.2 33900 | 15 41.3 | 10300 | 447 524 454 | 564 |5110 [1.1
22-23cm | 42.4 25600 | 13.8 38.8 | 9790 | 394 413 | 425 | 506 | 4840 | 0.74
2324 cm | 44.6 35900 | 15.7 43.7 | 10900 | 438 4.6 46.7 | 567 5500 | 0.92
24-25cm | 41.4 36100 | 15.7 44.3 | 11200 | 435 4.25 | 48 574 | 5620 | 0.82
2526cm | 41.1 36800 | 16.8 47.1 | 11700 | 440 3.33 | 474 | 614 | 6010 |0.72
26-27 cm | 36.7 34600 | 16.6 48.4 | 11500 | 415 2.04 | 39.5 | 599 5920 | 0.68
27-28 cm | 37.7 36900 | 16.5 50.1 | 12000 | 423 246 | 42.3 | 635 6270 | 0.57
2829 cm | 39.8 37400 | 16.7 51.3 | 12300 | 430 3.28 | 43.4 | 655 6530 | 0.56
2930 cm | 38.3 38000 | 17.7 51.9 | 12600 | 435 2.81 |43.2 | 703 6600 | 0.51
NW70 | Ag Na Sr S Tl Sn | Ti w U \Y Zn | Zr

0-1cm | <0.10 | 1020 | 78.6 | 3900 | 0.068 | <2.0 | 48.2 | <0.50|2.2 |5.54|305 |<1.0
1-2cm | <0.10 | 922 | 85.6 | 4700 | 0.066 | <2.0 | 63.3 | <0.50|2.98 |6.74 | 124 | 15
2-3cm | <0.10 | 817 |82.7 | 4700 |0.062 |<2.0|59.5 | <0.50|3.21 | 7.06 | 91 <1.0
3-4cm | <0.10 | 760 |89.4 | 5200 |0.069 | <2.0|67.9 |<0.50(3.8 |812|79.1 1.1
4-5cm | <0.10 | 757 | 90.4 | 5400 | 0.072 | <2.0|68.7 | <0.50|4.04 | 8.67 (834 |1

56 cm | <0.10 | 660 | 83.9 | 5200 |0.079 | <2.0|73.1 |<0.50(424 897|784 1.1
6-7cm | <0.10 | 622 | 78 5700 | 0.095|<2.0 |92 <0.50|51 |10.9|775 |13
7-8cm | <0.10 | 558 | 76.7 | 6100 |0.118 | <2.0|111 |<0.50(6.42 | 146|883 |1.6
89cm | <0.10 | 501 |64.5|6300 |0.14 |<2.0|155 |<0.50|6.92 |17 829 |2

9-10 <0.10| 505 |71.1 |7600 |0.185|<2.0 192 |<0.50|8.17 |21.4|109 |28

cm

1011 | <0.10 481 |64.3 | 7000 |0.188|<2.0|284 |<0.50|9.97 |26.9 |99 4.3

cm

11-12 | <0.10 | 415 |52.8 | 5600 | 0.194 | <2.0 | 352 |<0.50|9.85 | 28 104 | 5.5

cm
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12-13 | <0.10| 438 |47 5000 | 0.226 |<2.0 | 436 |<0.50|12.1 | 33.5|86.4|8.9
cm
1314 |0.12 | 404 |47.6 | 5600 |0.234|<2.0|529 |<0.50|13.7 |38.4|68.2|15.1
cm
1415 |0.15 | 411 |54.5 |6000 |0.266 |<2.0|656 |<0.50|17.7 |50.8|82.5|24.3
cm
1516 |0.16 | 397 |52.3 |5700 |0.262 |<2.0|680 |<0.50|16.4 |49.3|80.4 |24.8
cm
1617 |0.17 |417 |56.7 | 5700 |0.281|<2.0|736 |<0.50|17.4 |53.4|85.8]|28.2
cm
1718 |0.18 |419 |56.5 5200 |0.28 |<2.0|776 |<0.50|17.3 |55.2|85.8]30.2
cm
1819 |(0.19 |453 |61.8 | 5600 |0.301|<2.0|861 |<0.50|18.3 |60.6 |94 33.1
cm
1920 |0.2 447 |62.6 | 5000 |0.322|<2.0|901 |<0.50|16.6 | 63 93 35
cm
2021 | 0.2 481 | 64.7 | 5100 |0.337|<2.0|941 |<0.50|15.2 |64.8|932 | 37.6
cm
21-22 | 0.21 | 482 |69.7 | 4400 |0.347 | <2.0|1030|<0.50| 14 68 93.3 | 40.6
cm
22-23 |0.18 | 440 |63.5|2000 |0.313|<2.0|961 |<0.50]|10.3|60.2 831|357
cm
2324 0.2 480 | 70.3 | 2800 |0.372|<2.0 |1090|<0.50|10.7 | 65.3 |90.1|39.5
cm
2425 |0.2 483 | 72.1 | 2300 |0.374|<2.0| 1120 | <0.50 | 9.88 | 64.3 | 86.6 | 40.4
cm
2526 | 0.2 519 |79.4 | 1500 |0.425|<2.0|1200|<0.50|10.5 |70 88.4 | 44.1
cm
2627 |0.21 | 523 |84.8 | <1000|0.394 | <2.0 | 1170 | <0.50 | 10.2 | 66.2 | 84.3 | 44.3
cm
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27-28 |0.19 (549 |88.7 | 1000 | 0.417 |<2.0| 1230 |<0.50| 10.1 | 66.8 | 89 35.7
cm

2829 [(0.19 (560 |93.5|1200 |0.417|<2.0|1270|<0.50|10.4 |67.9|91.2|32.2
cm

2930 |0.19 | 560 |95.7 | <1000 | 0.416 | <2.0 | 1270 | <0.50|9.81 | 69.4 | 93 34.2
cm

Table F8: NW80

NW80 | Al Sb As Ba Be Bi B Cd Ca Cr Co
0-1cm | 11900 | 0.3 179 | 141 0.46 | <0.20|9.9 0.218 | 9790 | 22.6 | 8.36
1-2cm | 11700 | 0.43 | 19.8 | 132 045 |<0.20| 119 |0.208 | 9180 |22.4 |8.38
2-3cm | 10800 | 0.44 | 19.7 | 120 0.46 |<0.20|11.2 |0.199 | 9170 | 254 |7.81
34cm | 11100 | 0.44 | 225 | 120 045 |<0.20|10.4 |0.191 | 9170 | 39.8 | 8.18
4-5cm | 11600 | 0.39 | 24.7 | 118 0.47 |<0.20|9.4 0.201 | 9270 | 22.4 | 8.17
56cm | 112 | 0.39 | 255 | 115 045 |<0.20|9 0.204 | 8890 | 22 7.98
6-7cm | 11800 | 0.51 | 29 121 0.45 |<0.20| 8.8 0.214 | 9310 | 23.8 | 8.61
7-8cm | 11800 | 0.71 | 31.8 | 125 0.47 |<0.20|11.1 |0.211 | 9150 | 23.8 | 8.44
89cm | 11600 | 0.56 | 31.8 | 116 0.47 |<0.20|95 0.213 | 9040 | 23.9 | 8.25
9-10 11000 | 0.38 | 29 103 0.46 | <0.20 | 6.8 0.217 | 8840 | 23.6 | 8.46
cm

1011 | 11000 | 0.37 |26.2 |945 |0.45 |<0.20|6.5 0.209 | 8850 | 23 8.18
cm

11-12 10800 | 0.28 | 234 |98.7 | 042 |<0.20|6.4 0.193 | 8730 | 22.8 | 8.16
cm

12-13 11600 | 0.23 | 21.9 | 105 0.44 |<0.20|6.3 0.21 | 8510 |24.1 |8.62
cm

1314 |1180 | 0.24 |184 | 112 0.44 |<0.20|7.9 0.198 | 8820 | 24.8 | 8.55
cm

14-15 11600 | 0.16 | 145 | 109 0.44 |<0.20|6.5 0.193 | 8610 | 26.1 | 8.56
cm

1516 12400 | 0.16 | 12.3 | 124 0.47 |<0.20| 8.8 0.211 | 8840 | 25.8 | 8.97
cm
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16-17 | 12200 | O 9.32 | 112 0.46 |<0.20|6.5 0.199 | 8940 | 24.4 | 8.82
cm

17-18 | 11600 | O 7.47 | 117 0.43 |<0.20|6.9 0.196 | 8600 | 24.4 | 8.48
cm

1819 | 11800 |0 6.84 | 121 0.45 |<0.20| 8.2 0.199 | 8870 | 25.1 | 8.64
cm

1920 | 12200 |0 6.53 | 123 0.46 |<0.20| 8.8 0.194 | 8960 | 25.5 | 8.82
cm

20-21 | 12000 | O 593 | 125 0.46 |<0.20| 8.9 0.2 8950 | 25 8.65
cm

21-22 | 11600 | O 5.21 | 116 046 |<0.20|7.5 0.206 | 8620 | 23.7 | 8.62
cm

22-23 | 11200 | O 489 | 111 045 [<0.20|7.6 0.205 | 8290 | 23 8.51
cm

2324 | 11000 | O 4.39 | 109 0.45 |<0.20|6.5 0.213 | 7910 | 22.9 | 8.89
cm

2425 | 11400 | O 426 | 122 0.45 |<0.20 | 8.6 0.211 | 8360 | 23.4 | 9.07
cm

2526 | 11800 0.17 | 415 | 117 0.48 |<0.20|7.8 0.23 | 8720 | 24.3 | 9.39
cm

26-27 | 12100| 0.13 |3.99 | 117 0.49 |<0.20|8 0.216 | 8780 | 24.5 | 951
cm

27-28 | 11500 | 0.1 3.59 | 107 0.46 |<0.20|6.3 0.219 | 8300 | 23 9.13
cm

2829 | 11800 |0 3.45 | 108 0.48 |<0.20 | 6.6 0.223 | 8760 | 23.6 | 9.36
cm

2930 | 12000 |0 3.3 106 0.48 |<0.20|6.1 0.236 | 8760 | 24.1 | 10.3
cm

NwW80 | Cu Fe Pb Li Mg Mn Mo Ni P K Se
0-1cm | 23.7 | 20300 |5.22 |15 4510 | 573 1.01 | 254 | 1490 | 1860 | 0.56
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1-2cm | 24.3 | 20100 | 5.5 14.8 | 4270 [ 490 |1.14 |25.6 |1490 | 1890 | 0.58
2-3cm | 23.7 | 18700 | 5.54 | 145 |4060 |467 |1.14 |245 |1290 |1720 | 0.53
3-4cm | 24.3 | 18900 | 5.66 |14.8 |4040 |462 |1.39 |30.9 |1250 |1730|0.54
4-5cm | 24.1 | 19200 |5.49 |15 4210 [ 457 |1.14 | 252 |1290 | 1690 | 0.59
56cm | 23.7 | 18500 |5.36 | 145 |4130 [431 |1.04 | 255 |1270 |1640|0.54
6-7cm | 25.4 | 20000 | 5.6 155 | 4440 (440 |1.03 |27.4 |1310 |1660 | 0.58
7-8cm | 26.2 | 20300 | 5.85 |16.2 | 4330 [408 |0.99 |26.8 |1170 | 1840 | 0.62
89cm | 25.4 | 20100 | 5.62 |16.5 [4280 (391 |1 26.8 | 1180 | 1770 | 0.61
9-10 24 19800 | 4.49 |15.3 |4270 (392 |0.91 |27 1070 | 1440 | 0.56
cm

1011 | 24.4 |19300|4.06 |15.7 |4190 |376 |0.95 |26.8 |1030 | 1400 | 0.53
cm

1112 | 23.6 | 19400 |4.24 |15.8 |4050 | 367 |1.03 |26.7 |956 1380 | 0.57
cm

12-13 | 25.2 | 20800 |4.48 |16.1 |4190 376 |1.09 |28.1 | 993 1440 | 0.61
cm

1314 | 26.6 | 20200 |4.79 |16.8 |4230 378 |1.16 |28.2 |1030 |1730|0.57
cm

1415 | 26.3 | 19600 | 4.46 |16.2 |4200 (389 |1.14 |29 952 1450 | 0.59
cm

1516 |28 19900 (4.81 |17.2 | 4500 |404 |1.12 |33.7 | 1010 |1800 |0.6
cm

1617 |26.1 | 18500 | 4.5 17.3 | 4340 | 405 |1.09 |29.1 |964 1520 | 0.59
cm

17-18 | 26 17800 | 4.42 | 16.2 | 4150 [401 |0.97 |27.9 |912 1530 | 0.55
cm

1819 |26.6 | 17900 |4.65 |16.4 |4190 408 |0.96 |28.6 | 928 1700 | 0.57
cm

1920 | 277 |18100|4.68 |17 4310 | 418 |0.98 |29.3 |1000 |1780 |0.64
cm
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2021 | 27.3 | 18000 |4.59 |16.6 |4160 [428 |0.99 |285 |971 1770 | 0.65
cm
2122 | 265 | 17400 | 4.27 |16.2 |3980 408 |0.94 |27.7 |957 1550 | 0.58
cm
2223 | 243 | 17600 | 3.93 |15.7 |3730 (392 |0.94 |26.4 |938 1540 | 0.6
cm
2324 | 235 |18200|3.79 |15 3550 | 394 |0.95 |26.6 |1000 |1360 | 0.62
cm
2425 | 25 18600 | 3.99 | 154 |3720 (412 | 0.9 27.2 | 1060 | 1570 | 0.66
cm
2526 | 25 19100 | 4 155 | 3900 (428 |0.95 |28 1100 | 1590 | 0.66
cm
2627 | 249 |19400|4.05 |16 3860 | 440 |0.99 |27.8 |1150 | 1600 | 0.64
cm
27-28 | 24.2 |18800|3.75 |148 |3650 |415 |0.92 |27.1 |1120 | 1380 | 0.63
cm
2829 | 239 |19400|3.81 |158 |3840 |441 |0.92 |27.4 |1140 | 1430 | 0.65
cm
2930 |23.6 |19300|3.64 |15.7 |3890 (433 |0.91 |28.1 |1110 | 1460 | 0.61
cm
NW80 | Ag Na | Sr S Tl Sn Ti w U Vv Zn Zr
0-1cm | <0.10 | 549 |51 9700 | 0.099 | <2.0 | 176 | <0.50|2.14 | 30.2 | 95.6 | 6.6
1-2cm | <0.10 | 450 | 46.8 | 10100 | 0.114 | <2.0 | 181 | <0.50|2.26 | 30.5| 745 |5.9
2-3cm | <0.10 | 422 | 46.8 | 10100 | 0.11 | <2.0 | 159 |[<0.50|2.27 | 28.2 |76.1 |6.2
3-4cm | <0.10 | 401 | 46.2 | 10800 | 0.106 | <2.0 | 165 | <0.50|2.29 | 285|699 | 6
4-5cm | <0.10 | 430 |47.2 | 11100 | 0.092 | <2.0 | 173 | <0.50|2.29 | 29.1 |70 6.4
5-6cm | <0.10 | 386 | 44.3 | 11200 | 0.094 | <2.0 | 168 | <0.50 | 2.21 | 28 69.6 | 6.1
6-7cm | <0.10 | 406 |46.2 | 12500 | 0.098 | <2.0 | 179 | <0.50|2.39 | 29.1 | 73.3 | 6.9
7-8cm | <0.10 | 384 | 46.2 | 13000 | 0.117 | <2.0 | 187 | <0.50 | 2.6 28.6 | 935 | 6.4
8-9cm | <0.10| 369 |45.3 |13100|0.118 | <2.0 | 185 | <0.50| 2.65 | 27.7 | 69.8 | 6.8
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9-10 <0.10 | 321 | 43.3 | 13400 | 0.082 | <2.0 | 151 | <0.50 | 2.47 | 26.9 | 70.4 | 6.8
cm
1011 | <0.10| 330 |43.4 | 13800 |0.081 | <2.0 | 153 | <0.50|2.61 | 26.4 | 70.8 | 6.9
cm
11-12 | <0.10| 321 |43 13500 | 0.079 | <2.0 | 159 | <0.50|2.66 | 25.9 | 681 | 6.9
cm
12-13 | <0.10| 316 |42.8 | 13800 | 0.077 | <2.0 | 179 | <0.50|2.82 | 276|716 |7.3
cm
1314 |<0.10|336 |44.3 |13300|0.11 |<2.0|207 |<0.50|294 |283|706|7.2
cm
1415 | <0.10| 321 |43.3 | 12500 | 0.084 | <2.0 | 188 | <0.50 | 2.85 | 28.2 | 76 7.9
cm
1516 |<0.10|358 |44.7 | 12100 | 0.112 | <20 | 221 | <0.50 | 3 304 | 755 | 7.7
cm
1617 |<0.10| 325 |45.4 |11800|0.09 |<2.0 |201 |<0.50|2.92 |29.4|716 |8
cm
17-18 | <0.10| 316 |43.8 | 10600 | 0.093 | <2.0 | 191 | <0.50|2.77 | 28.6 | 69.5|7.5
cm
1819 |<0.10| 333 |44.2 | 10700 | 0.108 | <2.0 | 201 | <0.50|2.95 |29.2 |724 |75
cm
1920 |<0.10|344 |46.3 | 11400 0.117 | <2.0 | 226 | <0.50|2.94 |30.3|749 |75
cm
2021 | <0.10| 347 | 459 | 11100 |0.114 | <2.0 | 210 [ <0.50|2.9 |304 |75 7.4
cm
21-22 | <0.10| 351 |44.7 | 10700 | 0.099 | <2.0 | 194 | <0.50| 2.7 286|725 |7.2
cm
22-23 | <0.10| 332 |42.6 | 11200 0.1 <2.0 | 185 | <0.50|2.64 |27.2|72.7 |6.7
cm
2324 |<0.10|302 | 40.7 | 11000 | 0.091 | <2.0 | 166 |<0.50|2.59 | 26.3 | 75 7.1
cm
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24-25 |<0.10|334 |43.3 {11400 |0.11 |<2.0 182 |<050|2.64 |27.2|77.2|6.6
cm

2526 |<0.10|360 |45.8 | 12100 |0.111 | <2.0 | 190 | <0.50|2.63 | 27.9 [81.1 |7.2
cm

26-27 |<0.10|369 |45.6 | 12100 | 0.109 | <2.0 | 193 | <0.50 | 2.58 | 28.1 | 82.8 | 6.8
cm

27-28 |<0.10| 330 |43.1 | 12000 |0.083 |<2.0 | 172 | <0.50|2.38 [ 26.3 |81 |6.6
cm

2829 |<0.10|337 |45.2 |[12300|0.09 |<2.0|176 | <0.50|2.48 |27.1 |80 7.1
cm

2930 |<0.10|336 |45 12400 | 0.083 | <2.0 | 180 | <0.50|2.43 | 27.1|815 |75
cm

Table F9: NE20

NE20 | Al Sb As Ba Be Bi B Cd Ca Cr Co

0-1cm | 14800/ 0.66 |71.8 |230 |0.72 |0.21 |189 |0.36 |8520 |26.4 |8.54
1-2cm | 12800| 0.99 |885 |172 0.75 |0.21 |15 0.346 | 7750 | 23.1 | 8.47
2-3cm | 15200| 1.5 111 | 174 |091 |0.24 |13.6 |0.383 | 8050 | 26 9.86
3-4cm | 17300| 2.12 | 118 180 0.93 |0.27 |16.2 |0.379 | 8360 |27.8 |11.1
4-5cm | 17300| 2.19 | 101 168 0.88 |0.27 |13.3 |0.331 | 6960 | 30.8 |11.9
5-6 cm | 16200| 2.56 | 115 161 0.8 0.26 |12.2 |0.362 | 7060 |29.6 |11

6-7cm | 15400| 3.11 | 127 |166 |0.8 0.25 | 119 |0.368 | 7070 |28.9 | 9.93
7-8cm | 15400 3.51 | 135 |165 |0.78 |0.26 |11.4 |0.401 | 6950 |28.9 |9.48
8-9cm | 15600( 2.3 113 155 0.74 |0.25 |10.7 |0.377 | 6750 | 30.1 |9.43
9-10 17000| 1.16 | 75.4 |174 0.86 |0.27 |146 |039 |7350 |31.2 |10.3
cm

1011 18700| 0.58 |54.9 | 192 091 |03 148 |0.417 | 7330 | 334 |11

cm

11-12 17700| 0.32 |43.1 | 183 0.88 |0.29 |123 |03& |7310 | 326 |111
cm

12-13 17600| 0.21 | 355 | 181 0.86 |0.28 |11.2 |0.334 | 6610 | 335 |11.1
cm
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1314 | 17400 0.18 |30.1 |185 0.83 |0.28 |10.3 |0.293 | 6090 |35.6 |11.4
cm
1415 | 20700| 0.16 |23.1 |231 0.87 |0.28 |10.6 |0.265 | 5920 |40.5 |12.1
cm
1516 | 21000|0.16 |23.8 |238 097 |0.29 |126 |0.297 | 6210 |38.8 |12
cm
1617 | 21200| 0.15 |245 |251 1.05 |0.28 |12.2 |0.364 | 6960 |38.1 |12.2
cm
17-18 | 20800| 0.15 | 27.7 | 255 1.04 |03 115 |0.414 | 7170 | 35.7 | 12.3
cm
1819 | 20100| 0.15 |27 254 1.04 |029 |11 0.401 | 7370 | 34.5 | 13.6
cm
1920 |19200| 0.16 |27.9 |229 097 |0.27 |10.1 |0.404 | 7130 |35 14.4
cm
20-21 | 19200| 0.16 |23.4 | 238 094 |03 115 | 0.369 | 7250 | 334 | 116
cm
21-22 | 18600| 0.17 |21.4 | 213 087 |0.29 |115 |0.337 | 6660 |33.7 | 11.8
cm
22-23 | 18900| 0.15 | 19.7 | 229 091 |0.29 |10.8 |0.325 |6560 |35.1 |12
cm
2324 | 18800|0.15 |18.1 | 225 086 |028 |93 0.324 | 6470 | 355 | 11.8
cm
24-25 | 18500| 0.16 |18 221 084 |0.28 |10.3 |0.288 | 6350 |35.8 | 11.6
cm
2526 | 18000| 0.16 |16.9 | 219 083 |0.27 |98 0.283 | 6210 | 34.7 | 111
cm
26-27 | 18200| 0.15 |16.8 | 228 0.84 |0.27 |10.2 |0.307 | 6300 | 355 |11.4
cm
27-28 | 19200| 0.15 | 18.6 | 245 08 |0.29 |10.8 |0.314 | 6530 |36.8 |12
cm
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2829 | 19200|0.14 | 17.7 | 230 085 |0.28 |12.1 |0.304 | 6370 |35.7 |11.6
cm
2930 |19800|0.16 |18.5 |231 0.88 |0.29 |126 |0.31 |6620 |36.4 |11.7
cm
NE20 | Cu Fe Pb Li Mg Mn Mo Ni P K Se
0-lcm | 53.6 |15300(5.93 |21.1 |6310 |1020 [1.66 |41.8 |3080 |290 |0.93
1-2cm | 57.4 | 14200|5.98 |17 4810 | 1120 |1.92 |45.9 |2730 | 2090 |0.73
2-3cm | 64.7 |17300| 6.49 |19.1 |4940 | 1230 |2.08 |50.7 |2700 |2100|0.78
3-4cm | 60.3 |19300|8.17 |21.3 |5140 | 1190 |2.02 |50.2 |2480 |2390 |0.87
4-5cm | 50.6 |21600|9.66 |26.4 |5990 | 1050 |1.58 |455 |1850 |2810 |0.75
56cm | 54.1 |20200|11.1 |23.1 |5590 |1010 |[1.81 |48.2 |1760 | 2530 0.73
6-7cm | 58.7 |18900|10.7 |229 |5500 |985 |[1.92 |47.6 |1760 |2430|0.76
7-8cm | 59.8 |18300|11.3 |22.4 |5280 |973 |2.17 |47.3 |1600 |2370|0.8
89cm | 53.4 |18200]| 9.7 22.8 | 5570 | 939 |1.88 |45.7 |1520 |2400 |0.73
9-10 55.3 |19300|9.17 |26.9 |5610 [945 |[1.79 |47.1 | 1690 | 2690 | 0.79
cm
1011 | 62.2 |19700]| 8.8 247 | 5780 | 1000 |1.85 [49.1 |1970 | 2750 |0.72
cm
11-12 | 57.7 | 20000| 8.1 29 6020 | 945 | 1.75 [48.1 |1700 | 2630 |0.72
cm
12-13 |51.6 |20700|7.61 |29 6310 | 914 |1.77 |46.7 | 1470 | 2640 |0.71
cm
1314 |47.4 |23600|7.58 |29.1 |6420 |829 |1.76 |46.2 |1230 |3010 0.7
cm
1415 |46.3 |24300|7.99 |33.3 |7620 | 847 |151 |445 |1230 | 3440 |0.47
cm
1516 |49.8 |23600|7.73 |31.1 |6930 |869 |1.27 |45 1480 | 3370 | 0.62
cm
1617 |55.4 |22100|7.47 |33.6 |6780 |948 |1.28 |47.6 |1920 | 3060 | 0.65
cm
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1718 | 60.9 |21800|7.28 |29.7 |6060 |1030 |1.47 |48.1 | 2410 | 2890 | 0.74
cm
1819 |58.7 |22500|7.12 |28.3 |5910 |1010 |1.47 |46.4 |2480 |2710|0.7
cm
1920 |57.3 |24700|6.64 |27.5 |5980 | 991 1.27 |49.8 | 2440 | 2670 | 0.78
cm
2021 | 53.1 |21400|6.74 |27.9 |5800 |926 1.27 |44 2410 | 2810 | 0.72
cm
21-22 | 48.2 | 22200| 7.07 | 28 6000 | 859 125 |43.1 | 2020 | 2940 | 0.68
cm
22-23 | 48.2 | 22400| 7.24 | 29 6310 | 855 1.17 | 425 | 1960 | 2980 | 0.62
cm
2324 |46.3 |22200|7.29 |29 6490 | 835 1.15 |42 1710 | 2950 | 0.62
cm
2425 | 442 | 23300 7.4 29.7 | 6570 | 794 1.27 | 42.6 | 1560 | 3090 | 0.61
cm
2526 | 43.8 |22400|7.27 |29 6410 | 773 1.18 | 42.1 | 1430 | 2990 | 0.64
cm
2627 |43.6 |21900|7.33 | 285 |6450 | 784 1.12 | 41.7 | 1580 | 3020 | 0.6
cm
27-28 | 46.6 | 23300| 7.52 |29.3 |6590 | 807 1.16 |43.2 |1700 | 3130 | 0.63
cm
2829 | 448 |22000|7.39 |28 6360 | 764 1.06 |40.7 |1740 |3180 | 0.64
cm
29-30 | 46.6 |22400|7.41 |27.8 |6430 | 787 1.15 | 413 |1860 | 3190 | 0.62
cm
NE20 | Ag Na Sr S T Sn Ti w U \% Zn Zr
0-1cm | <0.10| 816 |44.1 | 12000| 0.163 | <2.0 | 223 |1.59 | 8.2 279|153 | 1.8
1-2cm | 0.11 | 502 |39.4 | 12700| 0.148|<2.0 | 141 |1.25 |10.8 | 254 |78.7 | 2.3
2-3cm | 0.14 | 494 | 446 |15000|0.154|<2.0 | 157 |1.12 |11.3 |27.8 829 |26
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3-4cm | 0.14 | 539 |46.2 | 16900| 0.174|<2.0 | 249 |1.2 11.8 | 30.9 | 895 |18
4-5cm | 0.13 | 468 |40.8 |15300|0.199|<2.0 291 |0.94 |10.7 |33.7 |87.1 |23
56cm | 0.14 | 435 |40 15200{ 0.194 | <2.0 | 231 |1.01 | 118 |32.8 |95 2.6
6-7cm | 0.17 | 439 |40.2 | 14100|0.179|<2.0 | 188 |0.93 |12.1 | 314|891 |23
7-8cm | 0.19 | 423 |36.2 | 13700| 0.188|<2.0 | 183 |1.01 |12.1 | 319|905 |23
89cm | 0.17 | 429 |36.8 | 13100| 0.184|<2.0 | 203 | 0.99 | 115 |32.6 | 86.9 | 2.6
9-10 0.17 | 460 |40.7 | 13900| 0.206|<2.0 | 311 |1.06 | 115 |34.2 951 |22
cm

1011 | 0.18 | 478 |44.4 | 13200| 0.205|<2.0 | 328 |1.12 |12.6 |36.8 | 100 |2
cm

1112 | 0.17 | 442 |42.1 | 13400| 0.195|<2.0 | 248 | 0.9 11.8 | 36.9 | 93.7 | 2.7
cm

12-13 | 0.16 | 427 |37.4 |13100|0.199|<2.0 | 256 |0.86 |11.5 |38.9 903 |27
cm

1314 |0.15 | 420 |36.1 | 14600| 0.228 | <2.0 | 318 | 0.7 10.4 | 395|857 |3
cm

1415 | 0.15 | 474 |41.5 | 10100| 0.247|<2.0 | 442 | 0.57 |9.03 | 429 |87.5| 3.7
cm

1516 |0.16 |482 |42.8 | 11800| 0.242|<2.0 | 466 |0.73 |10.1 |41.2 {924 |24
cm

1617 | 0.17 | 487 |45 10700{ 0.221 | <2.0 | 369 | 0.8 112 | 409 | 101 | 2.6
cm

17-18 | 0.16 484 |45.9 | 13000| 0.218|<2.0 | 305 |0.97 |12.3 | 399|106 |2.6
cm

1819 |0.14 | 427 |46 14100| 0.215| <2.0 | 282 | 096 |123 | 384|102 |24
cm

1920 |0.15 |[413 |44.5 |17100|0.199|<2.0 | 263 |0.92 |11.8 | 379|103 |2.7
cm

2021 |0.14 | 414 |43.7 | 14000| 0.204 | <2.0 | 307 |1 109 | 37.8|94.2 |22
cm
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21-22 | 0.14 | 395 |421 |139@M|0.211|<2.0 | 334 |0.83 | 105 |37.6 89.2 |29
cm
22-23 |0.15 | 392 |42.3 |12500(0.207|<2.0 | 343 |0.78 |10.2 |38.5|90.2 |29
cm
2324 |0.14 | 391 |40.5 |12000(0.209|<2.0 | 287 |0.69 |10.2 |38.8|91.4 |3.3
cm
2425 |0.14 | 391 |39.4 |12300|0.216|<2.0 | 362 |0.81 |10 39.9 1881 |3
cm
2526 |014 |393 |385 |11500(0.212|<2.0 |333 |0.73 |10.2 |389 |86 |3.2
cm
2627 |0.14 | 395 |39.4 | 10700|0.21 | <2.0 |342 |0.66 |10 39 88.1 | 3.1
cm
27-28 | 0.15 | 409 |42.2 |11500|0.211|<2.0 {384 |0.74 |10.2 | 40.6 | 928 |3.1
cm
2829 |0.13 | 418 |43.7 | 11300|0.209| <2.0 | 443 |0.74 | 9.8 39 89.7 | 2.6
cm
29-30 |0.14 | 429 |43.8 | 11300| 0.214| <2.0 | 451 | 0.79 |10 40.4 | 88.8 | 2.6
cm
Table F10:NE40
NE40 | Al Sb As Ba Be Bi B Cd Ca Cr Co
O-lcm | 3060 |0.35 |6.95 |824 |0.11 [<0.20|245 |0.22 |18300|8.77 | 4.38
1-2cm | 3210 | 037 |791 |70 0.12 |<0.20| 24 0.232 | 16400| 9.55 | 4.79
2-3cm | 3360 [0.41 (895 |58.2 |0.12 |<0.20|24.8 |0.248 | 16500| 10.2 | 5.02
34cm | 3500 | 0.43 [9.42 |56 0.13 | <0.20| 24 0.255 | 16500| 10.3 | 5.16
4-5cm | 3300 | 0.46 |9.34 |528 |0.12 |<0.20|23.4 |0.246 | 15400| 9.73 | 4.93
56cm | 3400 | 046 |[9.24 |51.1 |0.12 |<0.20|23.1 |0.248 | 15200| 9.81 | 4.99
6-7cm | 3460 | 0.44 |8.99 |46.9 |0.14 |<0.20|24.4 |0.234 |15800| 10.2 | 4.97
7-8cm | 3560 | 0.41 |8.71 |451 |0.13 |<0.20|23.2 |0.255 |16000| 10.8 |5.11
89cm | 3580 | 045 |952 |435 |0.14 |<0.20|23.4 |0.268 | 15800| 10.8 | 5.44
9-10 3770 | 0.6 109 |424 |0.13 |<0.20|21.4 |0.273 | 14600| 11.2 | 5.68
cm
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1011 | 3960 | 0.53 | 118 (423 |0.15 |<0.20|24.4 |0.314 | 14900| 11.3 | 5.74
cm
11-12 | 3790 | 0.58 |12 42.2 10.16 |<0.20|23.7 |0.323 | 14900| 11.1 | 5.78
cm
12-13 | 3540 | 0.56 |12 40.3 | 0.13 | <0.20| 22 0.298 | 14400| 10.3 | 5.45
cm
1314 | 3710 |0.66 |14.2 |(414 |0.15 |<0.20|21.8 |0.325 | 14600 | 10.9 |5.74
cm
1415 | 3690 | 0.79 |16 428 |0.15 |<0.20|21.7 |0.315 | 14900| 10.9 | 5.92
cm
1516 |3950 | 0.95 |18.8 |451 |0.15 |<0.20|20.9 |0.335|15300|11.1 |6.2
cm
1617 | 3970 | 0.83 |17.2 |509 |0.16 |<0.20|19.9 |0.327 | 15300| 11.1 | 5.97
cm
17-18 |4130 | 059 |138 |46.9 |0.17 |<0.20|20.5 |0.32 |15800|11.7 | 6.09
cm
1819 |4070 | 043 |11 451 |0.18 |<0.20|18.8 |0.343 | 14700| 11.7 | 6.46
cm
1920 | 4010 | 0.33 | 8.8 424 10.16 |<0.20|19.6 |0.364 | 14100| 115 | 6.8
cm
20-21 | 3920 | 0.3 7.6 40.8 |0.17 |<0.20|19.7 |0.363 | 13400| 11.3 | 6.84
cm
21-22 | 4080 | 0.24 |6.64 |429 |017 |<0.20|205 |0.35 |14900|11.5 |6.79
cm
22-23 |4070 | 0.21 |5.88 434 |0.16 |<0.20|19.9 |0.343 | 14800| 114 | 6.3
cm
2324 | 3730 | 0.17 |459 413 |0.15 |<0.20|185 |0.289 | 13900| 10.4 | 5.44
cm
2425 | 3570 | 0.14 |3.76 |411 |0.15 |<0.20]|16.3 |0.271 | 13900| 9.78 | 5.01
cm
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2526 |3820 | 0.1 299 (424 |0.14 |<0.20|16.1 |0.285 | 14700| 10.1 | 5.09
cm

2627 | 4130 | O 271 |441 |0.15 |<0.20|16.3 |0.34 | 14400|10.9 |5.71
cm

27-28 | 4240 | O 232 |43 0.16 |<0.20|16.5 |0.328 | 14400| 10.8 | 5.76
cm

2829 |4260 | O 2.2 428 |0.15 |<0.20|16.5 |0.289 | 14100| 11.2 | 5.88
cm

2930 |4480 | 011 | 223 |426 |0.14 |<0.20|17 0.329 | 14100| 12.1 | 6.67
cm

NE40 | Cu Fe Pb Li Mg Mn Mo Ni P K Se
0O-lcm | 23.6 | 2570 |2.01 |<2.0 |3360 | 199 0.72 | 253 |1860 |830 |0.67
1-2cm | 23.6 | 2940 |2.18 |<2.0 |3200 | 196 0.75 | 27 1490 | 610 | 0.7
2-3cm | 248 | 3140 | 241 |<2.0 |3230 | 166 0.8 28.6 | 1270 | 460 |0.77
34cm | 251 |3230 |252 |<2.0 |3130 | 162 0.81 |29.1 | 1240 | 440 |0.72
4-5cm | 24 3020 | 2.54 |<2.0 |3030 | 148 0.78 |27.8 | 1100 | 410 |0.74
56cm | 244 | 3050 |25 <2.0 | 3050 | 149 081 | 278 | 1120 | 400 |0.78
6-7cm | 249 | 2860 | 248 |<2.0 |3240 |151 0.8 28.5 | 1060 | 390 |0.73
7-8cm | 23.8 | 2940 | 248 |<2.0 |3280 | 159 0.75 | 293 |1060 |370 |O0.7
89cm | 24 3290 | 2.75 |<2.0 |3220 | 151 0.74 | 29.7 |1010 |330 |0.77
9-10 243 4540 | 229 |<2.0 |3300 |149 0.79 | 31.1 | 966 310 |0.74
cm

1011 | 26.4 | 4090 |3.44 |<2.0 |3300 | 148 0.78 | 32.6 | 936 310 |0.81
cm

1112 | 26.6 | 3560 |393 |<2.0 |3190 |141 083 |324 |870 300 |0.82
cm

12-13 | 25 3430 |4.06 |<2.0 |3150 | 137 0.75 |31 793 270 |0.73
cm

1314 |26.1 | 4050 |3.99 |<2.0 |3170 | 142 0.73 |31.8 |800 260 | 0.78
cm

138




1415 | 26.8 | 4170 |3.89 |<2.0 |3320 | 148 0.78 |32.1 | 785 260 | 0.83
cm
1516 |29 4800 | 3.5 <2.0 | 3520 | 158 0.85 | 34.1 |764 270 |0.86
cm
1617 | 28.9 | 4240 |3.04 |<2.0 |3490 | 156 085 [ 341 | 774 260 | 0.84
cm
1718 |30.2 | 4240 | 265 |<2.0 |3520 | 163 0.84 |34.2 | 749 260 | 0.84
cm
1819 |30.1 |4320 |25 <2.0 | 3300 | 153 092 351 |731 250 |0.8
cm
1920 | 325 | 4390 | 242 |<20 |309 |144 098 |374 |752 240 |0.84
cm
2021 | 355 |3650 |[1.96 |<2.0 |2880 | 136 11 38.4 | 743 250 | 0.9
cm
21-22 |36.5 |3190 |1.6 <2.0 | 3190 | 149 1.11 | 39.6 | 752 250 |0.89
cm
22-23 |36.3 |3010 |1.32 |<2.0 |3070 | 149 1.07 |38.6 | 728 240 | 0.96
cm
2324 |325 |3030 |1.03 |<2.0 |2920 (140 |0.93 |34.7 | 703 230 |0.84
cm
2425 |29.6 |3060 |0.91 |<2.0 |2560 [140 |0.92 |324 |634 200 |0.78
cm
2526 | 27.2 | 2810 |0.84 |<2.0 |2820 | 156 0.87 |31.1 | 646 210 | 0.78
cm
26-27 |29.8 | 3110 |09 <2.0 | 2780 | 153 095 |35 645 230 |0.93
cm
27-28 |30.2 | 2940 |0.86 |<2.0 |2750 | 150 1.05 | 33.3 | 637 240 | 0.87
cm
2829 |31.7 |2940 |0.83 |<2.0 |2480 | 142 1.08 |33.8 |656 240 0.9
cm
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2930 | 357 |2730 |0.85 |<2.0 |2690 | 146 122 (369 |727 260 | 0.87
cm

NE40 | Ag Na Sr S T Sn Ti w U \Y Zn Zr
0-1cm | <0.10| 355 | 72.6 | 12300| <0.050| <2.0 | 51.8 | <0.50| 1.04 | 4.99 445 | 2.1
1-2cm | <0.10| 300 | 65.5 | 12500| <0.050| <2.0 | 46.6 | <0.50| 1.05 | 5.3 |46.5 |23
2-3cm | <0.10| 304 | 64.4 | 13600| <0.050| <2.0 | 475 | <0.50| 1.11 | 5.7 |48.8 |27
3-4cm | <0.10| 287 | 62.5 | 13300| <0.050| <2.0 | 51.2 | <0.50| 1.11 | 5.86 | 48.9 | 2.8
4-5cm | <0.10| 277 | 58.9 | 13200| <0.050| <2.0 | 56.1 | <0.50| 1.09 | 5.66 | 46.3 | 2.7
56cm | <0.10| 280 |59.9 | 13400| <0.050| <2.0 | 59.4 | <0.50| 1.11 | 5.85|45.2 |29
6-7cm | <0.10| 298 | 61.5 | 12800| <0.050| <2.0 | 61.2 | <0.50| 1.15 | 5.82 | 43.5| 3.1
7-8cm | <0.10| 279 | 61.3 | 13300| <0.050| <2.0 | 48 <0.50| 1.12 | 5.81 | 43 3

89cm | <0.10| 274 | 60.5 | 13500| <0.050| <2.0 | 51.2 | <0.50| 1.16 | 5.63 | 44.8 | 3.1
9-10 <0.10| 269 | 57.8 | 15300| <0.050| <2.0 | 48.1 | <0.50| 1.04 |59 |51.6 |3.2
cm

1011 | <0.10| 262 |57.9 | 15300/ 0.05 <2.0 | 59.2 | <0.50|1.13 |6.1 |55.6 |33
cm

11-12 | <0.10| 263 | 58.3 | 14500| 0.202 | <2.0 | 55.1 | <0.50| 1.2 6.18 | 59.7 | 3.1
cm

12-13 | <0.10| 255 |56.8 | 14600| 0.054 | <2.0 | 50.4 | <0.50|1.11 | 563|564 |3

cm

1314 | <0.10| 237 |55.8 | 15300| 0.061 | <2.0 [54.4 | <0.50|1.16 | 5.88 | 57.6 | 3.1
cm

14-15 | <0.10| 245 |58.8 | 15900| 0.072 | <2.0 | 54.8 | <0.50| 1.21 | 6.23 | 58.3 |3

cm

1516 | <0.10| 250 |60 17100| 0.068 | <2.0 | 62.3 | <0.50| 1.26 | 6.82 | 62.8 | 3.3
cm

1617 | <0.10| 240 |60.9 | 16400|0.095 | <2.0 |62.6 | <0.50|1.27 |6.83 |61.4|3.3
cm

17-18 |<0.10| 235 |62.6 | 16400/ 0.082 | <2.0 |65.1 | <0.50|1.34 | 7.01 |58.9|3.3
cm
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1819 |<0.10| 233 |60.6 | 16100| 0.156 | <2.0 [ 59.8 | <0.50|1.29 | 7.01 | 59.1 | 3.3
cm
1920 |<0.10| 222 |57.5 |15700| 0.077 |<2.0 | 55.3 |<0.50|1.25 |6.93|71.1|3.2
cm
2021 |<0.10| 227 |54.9 |14700| 0.188 | <2.0 | 55.2 | <0.50|1.27 |7.45|815 |31
cm
21-22 | <0.10| 239 |59.1 | 15900| 0.096 | <2.0 |57.2 |<0.50|1.31 |8.05|826 |3.3
cm
22-23 | <0.10| 223 |59.5 | 15800| 0.075 | <2.0 | 60.9 | <0.50|1.26 | 7.97 | 78.9 | 3.3
cm
2324 |<0.10| 222 |55 14700| 0.056 | <2.0 | 57.6 | <0.50| 1.18 |7.14 | 65.8 | 2.8
cm
2425 |<0.10| 174 |55 13700| 0.057 | <2.0 | 51.8 | <0.50|1.12 | 7.06 | 62.8 | 2.6
cm
2526 |<0.10| 197 |56.8 | 14300| 0.056 | <2.0 | 52.6 |<0.50|1.11 |7.08 | 63.4 |25
cm
26-27 | <0.10| 206 |57.4 | 15100| 0.067 | <2.0 | 625 |<0.50|1.23 |7.27 |71.5 | 2.8
cm
27-28 | <0.10| 222 |56.9 | 15100| 0.068 | <2.0 | 63.1 | <0.50|1.27 |7.37 |721 |3
cm
2829 |<0.10| 190 |54.3 | 14200| 0.071 | <2.0 | 64.3 |<0.50|1.33 |7.41 |68.1 |28
cm
2930 |<0.10| 236 |56.2 | 14700| 0.074 | <2.0 |64.2 |<050(1.39 |7.8 |723 |3
cm
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